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INTRODUCTION

This document transmits the Fish and Wildlife Service's (Service or USFWS) biological opinion
(BO or Opinion) based on our review of the proposed operations and maintenance (O&M) of the
Leavenworth National Fish Hatchery (LNFH or Project) and their effects on the threatened bull trout
(Salvelinus confluentus) and its designated critical habitat. The LNFH is located in Chelan County,
Washington. This intra-service consultation was conducted in accordance with section 7 of the
Endangered Species Act (ESA) of 1973, asamended (16 U.S.C. 1531 et seq.). Your March 4, 2011,
request for formal consultation and the final biological assessment (BA; USFWS 2011) were
received on March 7, 2011.

This Opinion is based on information provided in the BA and its drafts, numerous e-mails and
meetings notes about the Project compiled since 2003; National Environmental Policy Act (NEPA)
documents pertaining to the LNFH; published literature and unpublished reports; the proposed and
final rules for listing of the bull trout; the 2002 draft Bull Trout Recovery Plan (USFWS 2002a),
especially the chapter on the upper Columbia River recovery unit (USFWS 2002b); updates of that
draft based on ongoing recovery team meetings through March 2011; the final designations of
critical habitat for the bull trout (75 FR 63898); the 5-year review for the bull trout (USFWS 2008a);
Icicle Creek watershed analysis, prepared by the U.S. Forest Service (USFS 1995); State of
Washington limiting habitat factors analysis for the Wenatchee basin (Andonaegui 2001); Upper
Columbia Salmon Recovery Plan (Upper Columbia Salmon Recovery Board 2007) and associated
analyses; watershed planning documents; and field visits to the Project site. The decision record for
this consultation is on file at the Service’s Central Washington Field Office (CWFO) in Wenatchee,
Washington.

CONSULTATION HISTORY

March 1999: The Service’s Moses Lake Ecological Service’s (ES) Field Office issued a
memorandum to the LNFH concurring that O&M of the LNFH may effect, but was not likely to
adversely affect the bull trout.

April 2003: The Service’s ES program in Central Washington (now located in the CWFO),
LNFH, and the mid-Columbia Fisheries Resource Office (MCFRO) met to discuss new or
updated consultations for several activities that would be implemented at the LNFH over the
next few years, including Phase Il of the Icicle Creek Restoration Project, and an Intake
Rehabilitation Project. ES advised the LNFH to initiate formal consultation on O&M of the
LNFH because adverse affects on bull trout were occurring due to those O&M activities.

June 2005: The LNFH advised ES that it would begin developing a BA for the effects of O&M
at the LNFH on the bull trout.

November 2005: The LNFH submitted a draft BA on LNFH O&M to ES; ES reviewed the draft
BA and requested additional information.

January 2006: The LNFH submitted a second draft BA on LNFH O&M to ES; ES reviewed the
draft BA and requested additional information.



March 2006: The LNFH submitted a third and fourth draft BA on LNFH O&M.

April 2006: Upon reviewing the March 2006, draft BAs, ES recommended modifications to the
proposed action to reduce project effects on the bull trout, and recommended that these
modifications be incorporated into the proposed action as an amendment to the final BA.

July 2006: The LNFH submitted a final BA and requested concurrence/formal consultation on a
“may affect, likely to adversely affect” determination for the bull trout.

August 2006: ES issued its BO (USFWS ref 13260-2006-P0010) on the effects of O&M of the
LNFH on August 31, 2006, effective through 2011 on the bull trout.

June 2007: The Service announces a decision to remove the bald eagle (Haliaeetus
leucocephalus) from the list of threatened and endangered species.

December 2006: Washington Trout (now Wild Fish Conservancy) filed an amended complaint
challenging the Service's Biological Opinion on the effect of Leavenworth National Fish
Hatchery's operation of its facility on bull trout.

November 2007: The Service receives District Court Order granting defendants’ motion for
voluntary remand in Wild Fish Conservancy v. Kempthorne; Court directs Service to complete
new consultation documents by no later than February 18, 2008.

February 2008: ES issues its remanded BO (USFWS ref: 13260-2008-F-0040) on the effects of
O&M of the LNFH on the bull trout February 15, 2008, superseding the 2006 BO for O&M
2006-2011. Wild Fish Conservancy challenged the 2008 BO in a second supplemental
complaint. Both parties moved for summary judgment. The district court granted the Service’s
motion and denied the Conservancy’s. The Conservancy timely appealed.

December 2009: After having prepared a draft Environmental Analysis (EA) and design to
replace the water intake and delivery system, the LNFH held public meetings on the proposed
construction and operational changes. The proposed construction sought American Recovery
and Reinvestment Act (ARRA) funds to complete this project.

January 2010: The Bureau of Reclamation (BOR) announced on January 14, 2010, that based on
the comment received during public meetings, engineering assessments, and deadline
constraints, it was releasing ARRA funds secured for LNFH to other BOR projects. BOR stated
it would delay the release of the draft EA in order to further investigate the design challenges
and to address public concerns presented at December 2009 public meetings.

October 2010: The Service issues its final rule designating critical habitat for the bull trout (75
FR 63898), effective November 17, 2010. ES advised the LNFH that this triggered reinitiation
of consultation, but also suggested since the existing BO would expire at the end of 2011, a
complete reanalysis of O&M was warranted to cover all existing activities and any anticipated
modifications of the proposed action.



November 2010: ES and LNFH staff began discussions to frame the analysis for O&M beyond
2011 to include bull trout critical habitat and any anticipated changes to the proposed action.

December 2010: The 9" Circuit Court of Appeals, in Wild Fish Conservancy v. Salazar, issued
an opinion on the 2008 BO that reversed the trial court decision. Among its determinations, the
court concluded: (1) the jeopardy analysis did not articulate a rational connection between the
facts found and the conclusions made; (2) the BO’s focus on a 5-year term was arbitrary; and (3)
that certain monitoring requirements Incidental Take Statement were insufficient.

December 2010-February 2011: Numerous emails, telephone and conference calls, and meetings
were conducted between Regional fisheries and section 7 staff, ES, LNFH, and MCFRO staff to
ensure a common understanding of the 9" Circuit’s decision and to devise a remedy. The
strategy adopted was to (1) change the term of the proposed action to an indefinite period of
time; (2) to modify the proposed action to provide for the maximum opportunity for bull trout
passage, while meeting LNFH operational needs and Service’s Tribal trust responsibilities for
the Tribal fishery at the spillway pool; and (3) to complete the new BO before broodstock
collection begins (May 15), which may “take” migratory bull trout through impairment of
upstream passage.

March 2011: On March 7, 2011, ES staff at the CWFO received the final BA and request for
consultation for LNFH O&M. ES determined that the BA was adequate and contained all the
information needed to begin formal consultation, and completed informal consultation (USFWS
reference: 13260-2011-1-0047).

April 2011: ES staff at the CWFO completed consultation on April 13, 2011, with the
Environmental Protection Agency (EPA) regarding their issuance of a National Pollution
Discharge Elimination System (NPDES) permit for the LNFH (USFWS reference 13260-2011-1-
0056). This permit regulates effluent limitations and discharges, monitoring and reporting
requirements, and best management practices at LNFH. Coordination on this project had begun
in late 2010.

May 2011: The U.S. District Court, Eastern District of Washington, granted injunctive relief on
May 5, 2011, following the 9" Circuit Court of Appeals remand of Wild Fish Conservancy v.
Salazar. Injunctive relief includes “minimize the irreparable harm the Hatchery inflicts on
threatened bull trout by removing all racks and boards in structure 5 and by maintaining both
radial gates at structure 2 in fully opened positions, subject to those exceptions noted below,
until a new biological opinion is issued and determined by the Court to be in compliance with
the ESA and the decision in Wild Fish Conservancy v. Salazar, 628 F.3d 513 (9th Cir. 2010).”
Exceptions include provisions to close structures 2 and 5 under certain conditions for flood
control, maintenance and preservation of the structures, pre-smolt release, aquifer recharge, and
in the event of more than 50 Chinook pass upstream of structure 5.

BIOLOGICAL OPINION

I. DESCRIPTION OF THE PROPOSED ACTION



The LNFH was authorized by the Grand Coulee Fish Maintenance Project in 1937 and
reauthorized by the Mitchell Act of 1938. The hatchery is one of three mid-Columbia stations
(consisting of the Leavenworth, Entiat, and Winthrop NFHSs) constructed by the BOR as fish
mitigation facilities for the Grand Coulee Dam, Columbia Basin Project. Construction of the
LNFH and the other two hatcheries began in 1939; funding for construction and operation of
these hatcheries was provided through a transfer of funds from the BOR to the Service until
1945. From 1945 to 1993, the Service had funding, management, and operation responsibilities
for these 3 hatcheries. Beginning in Fiscal Year (FY) 1994, the BOR assumed funding
responsibility for these hatcheries while the Service continued to manage and operate the three
facilities. In FY 2004, the interagency agreement between BOR and the Service for O&M of the
three hatcheries was approximately $3.9 million.

The following discussion is a summary of the proposed O&M of the LNFH beginning in 2011; a
complete description is contained in the final BA, portions of which are excerpted below
(USFWS 2011). The proposed action described in the BA is incorporated by reference; for a
complete description of the proposed action, see the Project BA.

A. Summary of the Proposed Action

The Project involves the operation and maintenance at the LNFH. Briefly, activities are divided
into three general project elements: (1) water supply system, (2) broodstock collection (BSC)
and rearing of juvenile fish, and (3) release of pre-smolt salmon. The water supply system is
comprised of a surface diversion (diverting 42 cfs) and one deep and six shallow aquifer wells.
Water is also impounded and released from Snow and Nada Lakes, located above the LNFH in
the Alpine Lakes Wilderness, to augment low flows in Icicle Creek and to provide a reliable
water supply for the LNFH. BSC typically spans a period of May 15-July 7, with a goal of
collecting 900 spring Chinook salmon (Oncorhynchus tshawytscha) to be spawned. The
resulting eggs are incubated, and juveniles reared, at LNFH facilities. The LNFH currently
releases approximately 1.2 million pre-smolt Chinook into Icicle Creek around the third week of
April each year.

Associated actions include a variety of maintenance activities, monitoring, and flow
manipulations (including helicopter access to manage Snow and Nada Lakes water releases) to
facilitate hatchery operations. Pollution abatement pond operation and maintenance and burial
of hatchery-spawned salmon carcasses also occur on LNFH lands. The term of the proposed
action continues into perpetuity, relying on monitoring to test our reasoned assumptions and
consultation reinitiation triggers to address changed conditions.



Figure 1. Vicinity map of the LNFH and associated structures.
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Two instream structures are important for managing hatchery operations and broodstock
collection (structures 2 and 5). The LNFH has proposed a new operational approach for
structures 2 (rm 3.8) and 5 (rm 2.8) to improve passage opportunities for bull trout.



Essentially, structures 2 and 5 will always remain open except under the following conditions

(Table 1):

Table 1. Operation of Structures 2 and 5, beginning in 2011.

Condition

Response

Timing

1. >50 Chinook pass
above structure 5

Close structure 5 by installing
picket gates, dam boards, and
trap

Potential exists during BSC
(May 15-July 7)

2. During high flow
events (i.e., streamflow
is one foot from
decking of structure 5)

Lower structure 2, minimizing
high flows in the historical
channel and increasing the flow
in the hatchery channel

Typically Spring runoff and
rain-on-snow events (event
timing varies with the
hydrograph)

3. During low flow
events (<300 cfs in the
Icicle above rm 3.8)

Lower structure 2, increasing
flow in the hatchery channel

and improving groundwater

well recharge

Typically late summer-winter
(lasting 15 days or more per
event)

4. Maintenance of
structure 5

Lower structure 2, minimizing
flows in the historical channel

Typically fall and winter (up to
1 week per event)

5. Pre-smolt release

Lower structure 2, maximizing
flows in the hatchery channel
and facilitating emigration

Typically the 3" week of April
(duration typically up to 10
days)

During BSC, decisions on the period of closure, the extent of closure (i.e., the degree of lowering
the radial gates at structure 2 is variable depending on conditions, but is usually not a complete
closure), and the re-opening of structures 2 and 5 will be the responsibility of the existing
adaptive management group, comprised of the USFWS (ES, MCFRO and the LNFH), National
Oceanic and Atmospheric Administration (NOAA) Fisheries, Washington Department of Fish
and Wildlife (WDFW), Yakama Nation and the Colville Tribe. The adaptive management group
was first formed in late 2006, when the LNFH convened stakeholders to develop a strategy that
addresses future passage of bull trout above the hatchery. A Term and Condition from the 2008
Biological Opinion for Operation and Maintenance (13260-2008-F-0040) directed its
continuation to minimize the take of bull trout. The goal is to restore upstream passage (i.e., re-
open structures 2 and 5 as much and as soon as possible) while facilitating the Tribal fishery and
maintaining hatchery operations. A description of selected activities important to understanding
the effects to bull trout follows (largely excerpted from the BA). For a complete description of
the proposed action, see the Project BA.

Operation of Structures 2 and 5

When the LNFH was constructed in 1939-1941, a one mile section of Icicle Creek was used for
holding and spawning adult fish (historical channel, approx. rm 2.8 — 3.8) (Figure 1). A series of
structures and weirs were installed in this stream section to create ponds to hold adult salmonids
prior to annual spawning. LNFH operations were conducted principally in the creek. It was
operationally critical to be able to control stream flow into this channel. Therefore, a head gate
(structure 2, rm 3.8) was constructed at the upstream end of the historical channel and a hatchery
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channel with a spillway structure at its base (rm 2.8) was built to carry high water flows around
these structures. Structure 2 is composed of a concrete foundation and two radial gates.
Structure 5, at the downstream end of the historical channel, is composed of a bridge with a
foundation to support racks, flashboards, and/or fish traps. The historical channel was used for
fish production from the 1940s to the late 1970s and seasonally as late as 2005.

From approximately 1940 to 2000, LNFH operations of structures 2 and 5 seasonally impeded
fish passage and controlled surface flows between the two channels. Since 2001, LNFH has
adaptively managed structures 2 and 5 to increase fish passage opportunities and improve habitat
within the historical channel. The LNFH considers numerous aspects such as native fish passage
and rearing, riparian habitat, water quality, health of hatchery fish, managing the number of
hatchery origin spring Chinook salmon on the spawning grounds, tribal and sport fishing, flood
control, and ground water recharge when adaptively managing these structures. Any time
structures 2 or 5 are adjusted (raising or lowering gates at structure 2, installing or removing
flashboards or weirs at structure 5), it is done slowly and incrementally at a rate that avoids rapid
water level changes to prevent stranding fish. However, ramping rates may be increased during
emergency flood control actions. After adjustments are complete, the historical channel is
surveyed for stranded fish. In the event stranded fish are observed, they will be captured and
returned to the main stream channel. To date, no fish have been stranded. Additionally, when
making adjustments to structures 2 and 5, LNFH staff collect water samples to measure potential
increases in turbidity to ensure compliance with Water Quality Standards for Surface Waters
(WAC 173-201A).

As displayed in Table 1, structures 2 and 5 will remain in the open position all year except if the
following conditions arise: (1) 50 returning adult spring Chinook salmon pass upstream of
structure 5 during BSC collection (mid-May through early July), (2) stream flow through the
hatchery channel is not sufficient to promote pre-smolt emigration during release (late April), (3)
stream flow in the hatchery channel has not been sufficient enough to recharge the shallow
aquifer and hatchery well production is affected (late summer, fall, and early winter), (4) high
stream flows are endangering downstream infrastructure (spring runoff and rain on snow events),
or (5) during maintenance of structure 5. These conditions are discussed in more detail below
and constitute the most substantive changes since the 2006 BA and 2008 BO.

1. Broodstock Collection

The broodstock collection period for spring Chinook salmon typically occurs from mid-May into
early July. During this time both structures 2 and 5 will be in the fully open position. In the
event 50 adult spring Chinook salmon pass upstream of structure 5, LNFH will consider
alternatives along with recommendations from the adaptive management team, which may
include blocking fish passage at structures 2 and 5, to further limit upstream passage of spring
Chinook salmon while minimizing potential impacts to non-target taxa. The 50 fish threshold
was originally developed by the adaptive management group. If it is necessary to block upstream
passage for an extended period of time (for more than one week between May 15" and July 7™),
LNFH will operate fish traps in structure 5 to capture bull trout and manually move them
upstream of structure 2. Fish traps will be checked twice daily, once at the beginning and end of
each day, Monday through Friday. If crowding is occurring in the traps or more than 5 bull trout
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are encountered in one day, the traps will be checked on weekends also. Managing the upstream
passage of spring Chinook salmon is necessary to reduce the disease risk to fish rearing in the
hatchery and to reduce potential impacts from interactions between the hatchery’s adult Carson
stock and ESA listed spring Chinook salmon if LNFH’s broodstock does not enter or remain in
the vicinity of the hatchery. To enumerate the number of spring Chinook salmon that have
passed structure 5, a combination of survey techniques will be used including an underwater
Didson fish counter (acoustical imaging sonar camera) and weekly snorkel and bank surveys
(when conditions are safe to do so).

2. Release

Salmon smolts use physiological and environmental (spring runoff) cues to initiate their
downstream migration. It is beneficial for hatchery pre-smolts to emigrate quickly to reduce
potential interactions with non-hatchery fish and to take advantage of fish passage spills at
Columbia River dams. Therefore, LNFH may increase stream flows down the hatchery channel
by lowering structure 2’s radial gates to facilitate pre-smolt emigration during release in late
April. This is typically necessary every year and flow is controlled for seven to ten days.

3. Aquifer Recharge

The LNFH operates seven wells which produce the quality of water needed to sustain its fish
production program. Currently, LNFH needs between 1,060 and 6,590 gpm of ground water
during its fish production cycle (Sverdrup 2000). The hatchery’s wells draw water from two
aquifers, one deep and one shallow. Wells 1-4 and 7 draw water solely from the shallow aquifer,
well 5 from the deep aquifer, and well 6 draws water from both. The shallow aquifer is
influenced by surface water. Recharge of the shallow aquifer is directly affected by how much
water is present in the hatchery channel (GeoEngineers 1995 and BOR 2010). The hatchery
channel is dewatered when the stream flow in Icicle Creek above both channels is approximately
300 cfs and flow into the historical channel is unrestricted. Dewatering of the hatchery channel
can occur in late summer, fall, and early winter for short or long periods of time. Dewatering of
the hatchery channel reduces recharge to the shallow aquifer causing groundwater levels and
pumping capacities to drop when wells are in production. LNFH is currently trying to quantify
how much and how long water needs to be in the hatchery channel to recharge the aquifer
consistent with historic well operation. LNFH has also installed variable frequency drive pumps
on all of its wells to increase control of pumping rates and capacity. When stream flow in Icicle
Creek is approximately 300 cfs, LNFH may need to lower one or more radial gates of structure 2
for fifteen or more days at a time to ensure that enough water is in the hatchery channel for
aquifer recharge (BOR 2010).

4. Flood Control

Floods and/or high stream flow events in Icicle Creek usually occur in the spring and fall and
can also occur in winter with a rain on snow event. High discharge events generally last less
than two weeks. To reduce potential flood damage of downstream infrastructure, LNFH may
lower radial gates at structure 2 when water levels approach within one foot of the bottom of the
bridge deck at structure 5 or when excessive amounts of debris accumulate on structure 2 or 5.
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5. Maintenance of Structure 5

Large wood and debris can accumulate upstream of structure 5 and may need to be removed. If
necessary, structure 2 will be operated to control stream flow into the historical channel to allow
for the removal of debris and ensure worker safety. The need for this activity would only occur
at low stream flows and would last less than one week. In the past, this activity occurred once or
twice a year, however, LNFH expects the frequency of this activity to increase as the extent of
time structure 2 is opened increases.

Water Supply System

LNFH shares a point of diversion with Cascade Orchard Irrigation Company (COIC) in Icicle
Creek at rm 4.5. LNFH maintains and operates the intake diversion structure and its associated
intake structures as part of a 1939 contract between the United States and COIC. LNFH funds
the WDFW to maintain COIC’s diversions, screens, and fish bypass. COIC has a 1905 water
right for 12.4 cfs during the irrigation season (May 1 through October 1*) and LNFH holds a
1942 water right to divert 42 cfs year around. Table 2 lists all water rights held by LNFH.

Table 2: Water Rights for Leavenworth National Fish Hatchery.

CERTIFICATE # PRIORITY DATE SOURCE AMOUNT

1824 03/26/1942 Icicle Creek 42 cfs (18,851 gpm)

1825 03/26/1942 Snow & Nada Lakes | 16,000 acre feet

016378 08/01/1939 Groundwater (1 1.56 cfs (700 gpm)
Wells)

016379 06/01/1940 Groundwater (1 2.01 cfs (900 gpm)
Wells)

3103-A 10/16/1957 Groundwater (1 2.67 cfs (1200 gpm)
Wells)

G4-27115C 10/20/1980 Groundwater (4 8.69 cfs (3900 gpm)
Wells)

The hatchery's water supply system consists of four major components: (1) point of diversion
and gravity flow delivery system (rm 4.5), (2) Snow/Nada Lake Basin supplementation water
supply reservoirs (Snow Creek meets the Icicle at rm 5.5), (3) well system on hatchery property
(between rms 2-8-3.8), and (4) water discharge. Each of these four major components is
described individually below.
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1. Point of Diversion and Gravity Flow Delivery System

LNFH’s intake facilities contain several components. The intake system relies on gravity flow to
convey water from the intake to the hatchery. Primary to the LNFH water intake system is a
rubble masonry diversion structure that spans Icicle Creek (rm 4.5). The low head structure is
comprised of a concrete base with flash boards on top and a pool and weir fish ladder. The
structure raises water elevations several feet allowing a portion of the flow to be diverted into a
concrete water conveyance channel with a grizzly rack (6 inch bar spacing) at its entrance along
the left bank. Since 2010, from mid-July through September, LNFH staff may place a section of
cyclone fence (plastic coated, 4 inch mesh) in front of the outer grizzly rack to prevent adult
spring Chinook salmon from entering the conveyance channel. No fish are known to be
impinged on the fence. Water entering the conveyance channel is transported a short distance
from the coarse grizzly rack to a small building which houses a fine rack (1 %z inch bar spacing),
an overflow spill section, and a sediment sluicing section. The coarse and fine racks serve to
limit the size of objects and debris that may enter the pipeline. Hatchery personnel inspect the
intake structure twice daily (once at the start and once at the end of the working day, typically
7:30AM to 4:00 PM) to remove accumulated debris from racks and to ensure adequate flow is
entering the diversion canal. Inspections occur more often during higher flows and
accompanying heavier debris loads and during colder water temperature periods when ice forms
on the racks.

A discharge channel guides the spilled water and sluiced material back to the creek downstream
of the building. Water retained in the system is transported from the fine rack into a buried 33
inch diameter pipeline. A slide gate is located at the pipe entrance to regulate flow into the pipe.
Normally this gate is left fully open. Approximately 1,260 ft down gradient from the beginning
of the pipe system is a gate valve that controls flow into COIC’s delivery system. COIC’s pipe
leads to a small drum screen that provides a means of bypassing fish from COIC’s diversion
flow back to the river (rm 4.2). The drum screen has been updated; however, the fish bypass
system as a whole is presently not up-to-date and does not work effectively during low flow.

A maximum of 42 cfs of river water that does not enter COIC’s water delivery system is
transported through a 31 inch diameter buried pipeline approximately 5,200 ft to the hatchery.
Before water enters the hatchery’s rearing units it is either routed into a sand settling basin
(normal operation) or to the outside screen chamber. The sand settling basin, on occasion, needs
to be cleaned of sediment. The water is drawn down and any fish entrained are netted and
transferred back to Icicle Creek.

From the sand settling basin, water is transported through the main pipeline to either the outside
or inside screen chamber. The screens are composed of vertical static screen panels and are used
to filter fish and debris from the hatchery water supply. Both screen chambers meet National
Marine Fisheries Service (NMFS) standards for fish screening size for vertical screen panels
(NMFS 1994). The area in the vicinity of the screens is monitored twice daily (once at the start
and once at the end of the working day, typically 7:30AM to 4:00 PM). Observed fish are netted
and returned to Icicle Creek below the spillway structure. The screens fish bypass returns do not
work properly and are no longer used. Screened river water exiting the two chambers is used in
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the hatchery's rearing units and then enters the discharge system or is re-used in the adult holding
ponds and/or the Foster Lucas ponds before entering the discharge system.

Maintenance of the gravity intake

Sediment settles in the hatchery’s intake conveyance channel and intake building sump and
needs to be removed once a year to maintain the depth of the channel. This activity typically
occurs in late winter or early spring but may occur any time between November 1% and June 1%,
The channel is approximately 100 ft long and 10 ft wide and the depth of the sediment to be
removed varies annually. The sediment in the conveyance channel is removed through flushing.
This is done by first reducing the amount of flow entering the channel by placing plywood
boards at the entrance rack. These boards also increase the velocity of the water remaining in the
channel which helps move the sediment more effectively. The slide gate at the intake is
completely closed shutting off all water to the irrigation district and hatchery. Fresh and re-used
well water is supplied to fish at this time and the irrigation district temporarily shuts off. At the
downstream end of the channel a series of boards used to adjust the water level in the intake
building are removed. Flow is increased through the conveyance channel and water and
sediment from the channel exit the intake building where the boards are removed. The sediment
settles in a pool which has formed below the intake building while the water and any fish
continues to flow back to Icicle Creek. In one to two hours the channel is sufficiently flushed of
accumulated sediment. Boards are put back in place, the slide gate is opened, and the plywood
boards at the entrance rack are removed. During all activities that may increase turbidity in Icicle
Creek, LNFH staff collect water samples to measure potential increases in turbidity to ensure
compliance with Water Quality Standards for Surface Waters (WAC 173-201A). Additionally, a
debris boom is secured approximately twenty yards upstream of the entrance rack to the
conveyance channel to deflect leaves and debris from approaching the rack and entering the
water conveyance channel.

Also, once a year, the diversion structure is covered with tarps secured with sand bags to prevent
leaking through the boards. This is done during the low flow period in the summer to maintain
the water surface elevations necessary to meet diversion needs. Tarps are removed in early fall
when stream flow increases. Once or twice a year, between November 1* and June 1%, stream
flow into the diversion structure’s fish ladder is reduced and the boards within the ladder are
removed to flush accumulated sediments. When this occurs, the fish ladder is inoperable for two
to three days. The boards in the fish ladder are adjusted to optimize fish passage when it is
necessary and safe. During all activities that may increase turbidity in Icicle Creek, LNFH staff
collect water samples to measure potential increases in turbidity to ensure compliance with
Water Quality Standards for Surface Waters (WAC 173-201A).

In 2008, a remotely operated video inspection of the upstream-most 1,457 ft of the hatchery’s
pipeline was conducted by the BOR. The overall condition of the inspected portion of the pipe
was poor. Numerous transverse cracks were observed in the cement mortar lining. The cement
mortar lining exhibited various stages of erosion from minor scouring to exposure of the steel
cylinder along the pipe invert. It is evident from the back side of chunks of lining retrieved from
the sand settling basin that the surface of the steel cylinder is corroded in some areas. The
thickness of many of the chunks suggests a failure of the bond between the cement mortar lining
and the steel cylinder. The areas of missing cement mortar lining observed during the inspection
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do not account for the number and relatively large size of the pieces of lining which have been
deposited over the years in the sand settling basin. Therefore, the condition of the portion of the
pipe that was not inspected is assumed to be similar, and possibly worse, than that of the
inspected portion. This portion of the pipeline is scheduled to be inspected in April 2012 to
determine the need for replacement.

2. Snow/Nada Lakes Supplementation Water Supply Reservoirs

During construction of the hatchery, it was recognized that stream flow and water temperatures
in Icicle Creek might at times be insufficient to meet production demands. A supplementary
water supply project in Snow and Nada lakes was developed and a water right of 16,000 acre
feet (ac-ft) was obtained. These lakes are located approximately seven miles from the hatchery
and about one mile above it in elevation. A one-half mile tunnel was drilled through granite to
the bottom of upper Snow Lake and a control valve was installed at the outlet end of the tunnel.
Water drains from Snow Lake to Nada Lake into Snow Creek, a tributary to Icicle Creek that
enters at rm 5.5. Thus, supplemental flows from Snow Creek enter Icicle Creek one mile above
LNFH's intake system. The Icicle-Peshastin Irrigation District (IP1D) has rights to 600 ac-ft of
natural flow from Snow Creek.

The lakes are accessed by helicopter or foot at least twice a year, typically in July and October,
to open and close the control valve. More trips may occur to adjust releases from the lakes and to
perform maintenance. LNFH limits its helicopter access to the lakes as much as possible. In the
past five years, the lakes have been accessed by helicopter twice for maintenance and a safety
inspection. Static-stilling well flow recorders at two locations help manage the reservoirs: (1) the
outlet valve for upper Snow Lake and (2) the mouth of main tributary entering upper Snow Lake.
Data are managed by the USFWS Region 1 Water Rights Division in Portland, Oregon.

Reports by Wurster (2006) and Montgomery Water Group (2004) describe water use from the
supplementation reservoirs. Both reports indicate that in most years the reservoirs are capable of
providing 50 cfs of supplemental flow from approximately early July to October with a
reasonable expectation of refilling the withdrawn amount by July of the following year.
Providing supplemental flows of 50 cfs, to ensure LNFH can withdraw it full water right from
Icicle Creek during this time frame, benefits the Icicle Creek system by reducing water
temperatures and increasing flow levels when flows are typically reduced due to upstream
irrigation. This commitment equates to a release of nearly 7,000 ac-ft of storage, a volume
recommended by Wurster (2006) with an estimated 60% probability that inflows to upper Snow
Lake will meet or exceed the released volume. Events such as prolonged equipment malfunction
or two or more consecutive years of drought would alter the release operations and may result in
reinitiation of consultation.

Maintenance of Water Supply Reservoirs

The equipment and facilities at the lakes/reservoirs usually require minimal maintenance.
Maintenance involves periodically (approximately a couple times per year) servicing the flow
gauges, removing debris from the structures and flow meters, replacing batteries and conducting
safety inspections when the valve is adjusted.
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3. Well System

Groundwater provides the third major component of LNFH's water delivery system. The LNFH
operates seven wells which produce the quality of water needed to sustain its fish production
program. Five wells are located on the west bank of the hatchery channel and two are located
near the hatchery’s main entrance road. These wells draw water from two aquifers, one deep and
one shallow. The deep-water aquifer is not influenced locally by surface water. Well 5 delivers
water from this aquifer while Well 6 has the capacity to draw water from both aquifers. The
shallow aquifer is influenced by surface water. Wells 1-4 and 7 draw water from the shallow
aquifer. Recharge of the shallow aquifer is affected by how much surface water is present and,
thus, percolates into groundwater, in the historical and hatchery channels. Water pumped from
wells 4, 5, and 6 passes through an aeration chamber before entering the hatchery's pipeline
system. Water pumped from wells 1, 2, 3, and 7 enters a series of aeration screens prior to
entering the hatchery's pipeline system at the inside screen chamber. Well water is used to
supplement and temper river water to meet production goals. Hatchery production could not be
sustained year-around or for long periods of time on either river water or well water alone.

4. Water Discharge

Water diverted into LNFH’s water delivery system is discharged into Icicle Creek at one of three
locations: (1) at the base of the fish ladder (rm 2.8); (2) at the top of the fish ladder (used ~1
week during pre-smolt release); or (3) at the outfall for the pollution abatement ponds (~rm 2.7).
The majority of river and well water used for hatchery operations returns to Icicle Creek near
the base of the adult return ladder except during pond cleaning and maintenance activities when
all water is routed through the pollution abatement ponds. All of the river water and groundwater
used at the hatchery, minus any leakage and evaporation, is returned to Icicle Creek.

When maintenance of the pollution abatement ponds is required, the LNFH consults with the
WDOE and the EPA to make sure appropriate regulations and standards are followed during
sediment excavation and disposal. See the NPDES permit for more information.

Broodstock Collection

Spring Chinook salmon broodstock collection at the hatchery is managed to maintain the genetic
integrity of the stock. This is accomplished by ensuring that the adult broodstock is randomly
collected for spawning across the run in proportion to the rate at which they return. All
broodstock used for production voluntarily enter the hatchery from May into July. Adults swim
up the fish ladder and into one of two holding ponds. Each holding pond measures 15 x 150 feet
(ft), and they are joined in the middle by an adjustable slide gate. The gate is opened and adults
are allowed to enter the second pond during sorting, counting, etc. The holding ponds supply
attraction water for the ladder. The broodstock collection target is 900 adult Chinook salmon at a
gender ratio of 1:1. The number of adults spawned is based on the hatchery’s release goal of 1.2
million pre-smolts and on density and flow indices, which relate to the amount of available water
and space. Production levels could increase to previous levels of 1.625 million, in accordance
with US v. Oregon production agreements, if the desired performance is not achieved at the 1.2
million production level.
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In years with large adult returns, the fish ladder may be closed periodically for a few days to
prevent overcrowding in the holding ponds while collecting broodstock. Of primary concern is
the potential for significantly reduced dissolved oxygen levels which, if unchecked, can lead to
fish kills. In addition, excessive numbers of fish in the holding pond exacerbate stress levels of
fish (increasing oxygen demand) and increase the potential for lateral disease transmission. The
strategy of occasionally closing the ladder also allows for surplusing of excess adults and for
additional harvest opportunities by sport and tribal anglers.

Non-target fish of size encountered in the adult holding pond are netted and immediately
returned to the spillway pool in Icicle Creek with the following exceptions: spawned adult
steelhead are returned to the spillway pool (to continue downstream migration) and un-spawned
adult steelhead are placed upstream of the hatchery as per consultation with NOAA Fisheries;
and bull trout are handled and released according to protocols (Appendix D of the BA, see
USFWS 2011) established between LNFH and the CWFO. These larger fish can be observed
while sorting or counting which generally takes place weekly during broodstock collection.
Smaller sized fish that fit between the crowder bars and avoid netting can remain in the holding
pond until it is drained at the conclusion of the spawning season (late August). They exit to
Icicle Creek via the fish ladder as the ponds are drained.

The adult holding ponds are supplied with a combination of surface water (Icicle Creek) and
groundwater (well) to maintain optimal water temperatures (in the range of 55 °F) during
holding. Flow into the holding ponds is managed to meet or exceed one gallon of inflow per fish
per minute. Formalin (167 ppm for 1 hour) is administered to the holding ponds three days per
week to combat fungal growth on the fish. The formalin (Parasite-S, Western Chemical) used in
hatchery operations is U.S. Food and Drug Administration (FDA) approved for use on salmonids
and the manufacturer’s guidelines are followed. Antibiotics are administered via injection to the
female brood one to two times prior to spawning to combat vertical transmission of bacterial
kidney disease (BKD).

Surplus / Excess Protocol

If the number of salmon entering the adult holding ponds exceeds the number needed for
production, the excess salmon are “surplused” to Native American tribes. There is a tiered
process for distribution of federal surplus property. If tribes decline the surplus fish, then they
are given to Trout Unlimited through a formalized agreement. The receiving groups assist in the
excessing process under the close supervision of hatchery personnel. Prior to excessing, LNFH
staff informs the individuals performing the work on proper identification and handling
techniques of bull trout and steelhead. All fish species other than spring Chinook salmon will be
returned to Icicle Creek by hatchery personnel.
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Spawning
The first spawning date is mid-August and spawning is normally completed by Labor Day. Eggs

are taken once per week. Ripe females are separated with an equal amount of males the day
before spawning to expedite the spawning procedure. On the day of spawning a small number of
fish are crowded into a lift system and then to an anesthetic vat. Once the fish are anaesthetized
they are placed on a table where males and females are separated and sacrificed via a sharp blow
to the head. Ripe females are bled prior to spawning. Fish carcasses are buried on LNFH lands.

Fish are randomly selected and mated as close to a 1:1 male/female ratio as possible. Typically
the sex ratio for the returning adults is skewed 60/40 in favor of the females. However, equal
numbers of males and females are separated and held during the spawning activities. If needed,
males may be used twice. Jacks (age-3 males) are randomly included in the spawning
population at a rate not to exceed 5% of total males used per USFWS Region 1 genetics
guidelines. During years of low male returns, the hatchery may exceed the 5% jack limit.

Incubation

Eggs from one female are placed in individual incubator trays that receive three to four gallons
per minute (gpm) of ground water from the fertilization to the eyed stage rearing period. If
necessary during the incubation period (August through December), eggs are treated three days
per week with 1,667 ppm of formalin for fungus control. During the eyed stage, eggs with
moderate to high levels of BKD and mortalities are culled and the remaining eggs enumerated.

Rearing
Rearing facilities include the aforementioned adult holding ponds, forty-five 8 x 80 ft raceways,

fourteen 10 x 100 ft covered raceways, and 122 fiberglass tanks. The hatchery also has 40 small
and 22 large Foster-Lucas ponds which are no longer in use.

“Buttoned up” fry are moved from incubation trays to tanks inside the nursery building for their
initial feeding in mid-December. Fry are fed starter feed for the first three months. In late
February/early March, fry are moved outside to thirty, 8 x 80 raceways and remain there until the
previous brood year is released (late April).

After release all empty rearing units are cleaned with high pressure water. Staff from the
USFWS Columbia River Fisheries Program Office in VVancouver, Washington mark, inventory,
and move all fish in May. All spring Chinook salmon receive an adipose fin clip and
approximately 200,000 are implanted with a coded wire-tag (CWT). May is the optimal time to
mark fish at this facility for a variety of reasons: 1) the fingerlings are about 100 fish/pound (1b),
a good size for marking and handling; 2) fingerlings are near their maximum pond density and
need to be moved; and 3) water temperatures are cool enough to facilitate successful handling.

After spawning, the two adult ponds are cleaned in preparation to receive fingerlings.
Depending on the weather and surface water temperatures, sometime between December and
March fish from 15 of the 8 x 80 raceways are moved to the two adult holding ponds. This
action ensures the top two banks of 8 X 80 raceways are empty for the next years fry. Fish will
remain in the adult ponds until release in April.
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Fish are fed daily based on their size and the water temperature. Smaller fish are fed smaller
amounts more often (6 to 8 feedings per day) and large fish are fed once or twice per day.
Approximately 80,000 Ibs of fish food are fed annually at a conversion rate of 1.2 Ibs of fish feed
to one Ib of fish weight gain. A low phosphorus feed is used year round with the exception of fry
in the nursery building.

Ponds are cleaned depending on the amount of feed expended, generally a few times per week.
Cleaning entails sweeping the rearing unit with a course brush from the head end to the tail end.
No cleaning agents are used and all water and waste is directed to the pollution abatement pond
where waste materials settle.

Pre-smolt release

All 1.2 million spring Chinook salmon pre-smolts are force released directly from the rearing
unit to Icicle Creek around the third week of April. However, an emergency fish release could
occur at any time. Although an attempt is made to coincide the pre-smolt release with a high
stream flow event, this facility is constrained by a spill window for Rock Island Dam negotiated
with the Chelan Public Utility District (PUD).

The size of fish at release averages 18.2 fish/Ib (1994-2005 range = 16.1 — 22.5 fish/Ib). This
size was determined to result in a fish which is in good health at the time of release, migrates to
the ocean fairly rapidly, and generates adult escapement to sustain the program and provide
harvest opportunities. After release all vacant rearing units are cleaned.

The average travel time from release to McNary Dam, for release years 1998 — 2003, is 27.2
days with a minimum travel time of 20 days in 1998 to a maximum time of 35 days in 2001.
McNary Dam is approximately 204 miles from LNFH. The average survival from release to
McNary Dam is 57.1% with a minimum survival of 50% in 2001 to a high of 64% in 2003
(Survival Under Proportional Hazards (SURPH) database 2004).

Fish Health Management

The primary objective of fish health management production programs at USFWS hatcheries is
to produce healthy pre-smolts that contribute to the program goals of that particular stock.
Another equally important objective is to prevent the introduction, amplification, or spread of
certain fish pathogens which might negatively affect the health of both hatchery and naturally
producing stocks.

The USFWS Fish Health Center (Olympia FHC) in Olympia, Washington provides for fish
health at LNFH under the USFWS Fish Health Policy (http://www.fws.gov/policy/manual.html
Part 713) and the “Policies and Procedures for Columbia Basin Anadromous Salmonid
Hatcheries,” by the Integrated Hatchery Operations Team (IHOT 1996). These documents
provide guidance for preventing or minimizing diseases within and outside of the hatchery. In
general, movement of live fish into or out of the hatchery are approved in the U.S. v Oregon
Production Advisory Committee forum and noted on the State of Washington Brood Document.
If a fish transfer or release is not on the Brood Document, permits from the WDFW, the USFWS,
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and any other states through which the fish travel must be obtained and approved by co-
managers. Fish health exams and certifications must be completed prior to any releases or
transfers from the hatchery to minimize the risk of disease transmittance to other populations.
Finally, any vehicle that transfers the fish or eggs is disinfected before being brought onto the
station and after use at the hatchery; this also includes fish marking equipment.

Fish Health Examinations

Routine Examination: A Fish Health Specialist visits approximately once per month to examine
juvenile fish at LNFH. Juvenile fish are sampled to ascertain general health on each stock and
brood year. Based on pathological signs, age of fish, and concerns of hatchery personnel, the
examining Fish Health Specialist determines the appropriate tests. Tests typically include
microscopic examinations of the skin, gills, and internal organs. Kidneys (and other tissues, if
necessary) are checked for the common bacterial pathogens by culture and/or other tests specific
for the particular pathogen of interest. Blood may be examined for signs of infection and cellular
or biochemical abnormalities. Additional tests for virus or parasites are done if warranted. The
Fish Health Specialist may also examine fish which are moribund or freshly dead to ascertain
potential disease problems in the stocks.

Diagnostic Examination: The Fish Health Specialist conducts diagnostic exams when needed or
when requested by hatchery personnel. Moribund, freshly dead fish, or fish with unusual signs
or behavior are examined for disease using necropsy and appropriate diagnostic tests.

Pre-release/Transfer Examination: LNFH staff notifies Olympia FHC at least six weeks prior to a
release or transfer of fish from the hatchery. Tissue samples are collected on 60 fish of the stock
being transferred or released. The pathogens screened for include: infectious hematopoietic
necrosis virus (IHNV); infectious pancreatic necrosis virus (IPNV); viral hemorrhagic
septicemia virus (VHSV); R. salmoninarum; Aeromonas salmonicida; Yersinia ruckeri; and
under certain circumstances other pathogens such as Myxobolus cerebralis and Ceratomyxa
shasta.

Adult Certification Examination: During spawning, tissues are collected from adult fish to
ascertain viral, bacterial, and parasitic infections and to provide a brood health profile for the
progeny. All females used as broodstock are assigned a number and tested for R. salmoninarum,
causative agent of BKD. This number is also used to track the eggs. All female are ranked
according to the level of risk they pose to potentially passing BKD to their progeny. Typically,
the eggs from high and moderate risk females are culled. However, progeny from moderate risk
fish may be kept to meet production targets. Eggs and fish from moderate risk parents are reared
at lower densities and in separate rearing units.
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Chemotherapeutant Use

Administration of therapeutic drugs and chemicals to fish and eggs reared at LNFH is performed
only when necessary to effectively prevent, control, or treat disease conditions. All treatments
are administered according to label directions in compliance with the FDA and the
Environmental Protection Agency (EPA) regulations for the use of aquatic animal drugs and
chemicals. EPA and FDA consider the environmental effects acceptable when the therapeutic
compounds are used according to the label.

Erythromycin injections for spring Chinook salmon female broodstock are critical for
management of BKD. Erythromycin treatment helps control horizontal transmission between
adults in the holding pond and vertical transmission from the mother to its progeny. All female
spring Chinook salmon held at LNFH are injected with erythromycin once or twice, usually in
mid-July under an extra-label veterinary prescription. Injected carcasses are not used for stream
nutritional enhancement or human consumption.

Adult spring Chinook salmon held in the holding ponds are administered a formalin treatment at
least three times per week to control external fungus growth. The formalin (Parasite-S, Western
Chemical) used in hatchery operations is FDA approved for use on salmonids and the
manufacturer’s guidelines are followed. The hatchery typically treats adult fish in the pond at
167 ppm for one hour using the flow through method. The manufacturers label recommends
treating salmonids up to 170 ppm for water temperatures below and up to 250 ppm for
temperatures above 50°F. Water temperatures in the adult ponds during treatment are above
50°F. Additional treatments may be administered upon recommendation from a Fish Health
Specialist.

Periodically, the rearing fish are treated for a variety of fish diseases, both internal and external.
For external treatment, the fish are provided a mild concentration of formalin or hydrogen
peroxide for 15 to 60 minutes depending on the situation. For internal treatment, the fish are fed
feed prepared with fish approved antibiotics for three to 10 days.

An iodine compound (approximately 1% iodine) is used to water harden and disinfect eggs after
spawning. The eggs are disinfected in 130 ppm iodine in water buffered by sodium bicarbonate
(at 0.01%) for 30 minutes during the water hardening process. In the event eggs are received
from other hatcheries, they are also disinfected in the same manner prior to contact with the
station’s water, rearing units, or equipment.

Analysis of fish feed

USFWS Abernathy Fish Technology Center (FTC) provides routine quarterly proximate analysis
of the fish food used at LNFH to ensure that it meets the feed manufacturer’s specifications. If
nutritional concerns arise, LNFH or Olympia FHC personnel consult with the Abernathy FTC’s
Fish Nutritionist.
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Monitoring and Evaluation

USFWS’s Mid-Columbia River Fishery Resource Office (MCFRO) provides monitoring,
evaluation, and coordination services concerning LNFH production. These research activities are
covered under a separate scientific permit (USFWS TE-702631, MCFRO-13) and are not
specifically addressed in this BA. MCFRO staff monitors hatchery returns, straying rates,
biological characteristics of the hatchery stock, fish marking, tag recovery, and other aspects of
the hatchery program. They also maintain the database that stores this information. MCFRO
cooperates with the hatchery, fish health and technology centers, and co-managers to evaluate
fish culture practices, assess impacts to native species, and coordinate hatchery programs both
locally and regionally.

As assessed by MCFRO, the average survival to adult (Columbia River return includes harvest
and strays outside Wenatchee Basin) for completed CWT brood years 1979 — 1995 was 0.24%
with a standard deviation of 0.17%. The minimum survival was 0.009% for brood year 1990 and
maximum survival was 0.72% for brood year 1988. Preliminary information indicates that brood
year returns (1996 — 2004) increased substantially with an average survival of 0.58% (st. dev. =
0.44%). CWT information provides contribution estimates to various marine and freshwater
fisheries in addition to recoveries at hatcheries or spawning grounds throughout the Columbia
Basin. Data compiled by MCFRO indicates, for return years 1999 — 2006, that approximately
41% of LNFH spring Chinook were recovered at the hatchery, 24% were harvested in
treaty/ceremonial fisheries (23% Icicle Creek), 18% were captured in freshwater/Columbia River
sport fisheries (10% Icicle Creek), 9% were recovered on Wenatchee Basin spawning grounds
(Icicle and Peshastin creeks = 6%), and 8% were harvested in freshwater/Columbia River gillnet
fisheries. Less than 1% was estimated to have been harvested in marine fisheries.

B. Term of the Proposed Action

The term of the proposed action is defined as beginning on the date this biological opinion is
signed in 2011 and continuing into perpetuity, relying on reinitiation triggers to address changed
conditions. This reflects one of the key points in Wild Fish Conservancy v. Salazar, and is
intended to better capture the “entire agency action” and to avoid the appearance of an artificial
division of operations into short terms so as to not undermine our ability to determine accurately
the species likelihood of survival and recovery and the continued function of critical habitat.

C. Conservation Measures

Conservation measures are actions to benefit or promote the recovery of listed species that are
included by the federal agency as an integral part of the proposed action. These actions will be
taken by the federal agency and serve to minimize or compensate for project effects on the
species under review. These may include actions taken prior to the initiation of consultation or
actions which the federal agency has committed to complete in a biological assessment or similar
document. Key conservation measures that are intended to minimize the effects of the proposed
action to bull trout include:
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1. Follow the protocol for handling and releasing bull trout (Appendix D of the BA, see
USFWS 2011);

2. Inspecting, twice daily, all screens and racks associated with the water delivery system,
and capture and release bull trout;

3. Monitoring of the sand settling basin to detect and remove bull trout entrained in the
water delivery system;

4. Managing the sand settling basin water level so bull trout do not exit through the
overflow weir (through the use of low and high water level sensors);

5. Supervising and providing fish identification training to all individuals that may handle
bull trout (e.g., spawning, excessing, etc.);

6. Removing a center flashboard of the weir at structure 1 (water intake) and replacing with
a v-notch board if the fish ladder is not operating efficiently during the summer
(approximately late July through September) low stream flow period,;

7. Release of flows from Snow and Nada Lakes to supplement stream flows and decrease
high ambient water temperature;

8. Adaptive management of structure 2 and 5 to improve fish passage;

9. Use of low phosphorous foods to improve water quality; and

10. Managing flows to provide habitat benefits in the historic channel.

Appendix D (USFWS 2011) also specifies release location of bull trout captured as part of
hatchery operations:

Capture Location Release Location
Adult holding pond In the pool below the spillway structure (rm 2.8)
Trap at structure 5 Upstream of structure 2 (rm 3.8)

Inside trash rack at intake diversion Upstream of the intake diversion structure (rm 4.5)
(prevent re-entrainment)

Screen chamber/sand settling pond Upstream of the intake diversion structure (rm 4.5)
(prevent re-entrainment)

Other Closest, safe release location in Icicle Creek
D. Action Area

The implementing regulations for section 7 of the ESA define action area as “...all areas
directly or indirectly affected by the proposed Federal action and not merely the immediate area
involved in the action” (50 CFR 402.02). In delineating the action area, we evaluated the
farthest reaching physical, chemical, and biotic effects of the action on the environment. For
this consultation, the action area consists of the main LNFH facilities on the west bank of Icicle
Creek near rm 2.8, all portions of Icicle Creek from its mouth to the historical barrier near rm 26
(above Leland Creek), and areas affected by water storage in Snow Lakes (Snow and Nada
Lakes Basin), and Snow Creek between Snow Lakes and Icicle Creek.

Il. ANALYTICAL FRAMEWORK FOR THE JEOPARDY AND
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DESTRUCTION/ADVERSE MODIFICATION DETRMINATIONS
A. Jeopardy Analysis

In accordance with policy and regulation, the jeopardy analysis in this Biological Opinion relies
on four components: (1) the Status of the Species, which evaluates the bull trout’s range-wide
condition, the factors responsible for that condition, and its survival and recovery needs; (2) the
Environmental Baseline, which evaluates the condition of the bull trout in the action area, the
factors responsible for that condition, and the relationship of the action area to the survival and
recovery of the bull trout; (3) the Effects of the Action, which determines the direct and indirect
impacts of the proposed Federal action and the effects of any interrelated or interdependent
activities on the bull trout; and (4) Cumulative Effects, which evaluates the effects of future, non-
Federal activities in the action area on the bull trout.

In accordance with policy and regulation, the jeopardy determination is made by evaluating the
effects of the proposed Federal action in the context of the bull trout’s current status, taking into
account any cumulative effects, to determine if implementation of the proposed action is likely to
cause an appreciable reduction in the likelihood of both the survival and recovery of the bull
trout in the wild.

Interim recovery units were defined in the final listing rule for the bull trout for use in
completing jeopardy analyses. Pursuant to Service policy, when an action impairs or precludes
the capacity of a recovery unit from providing both the survival and recovery function assigned
to it, that action may represent jeopardy to the species. When using this type of analysis, the
biological opinion describes how the action affects the recovery unit’s functional relationship to
both the survival and recovery of the listed species as a whole.

As discussed below under the Status of the Species, interim recovery units have been designated
for the bull trout for purposes of recovery planning and application of the jeopardy standard. Per
Service national policy (Director’s March 6, 2006, memorandum), it is important to recognize
that the establishment of recovery units does not create a new listed entity. Jeopardy analyses
must always consider the impacts of a proposed action on the survival and recovery of the
species that is listed. While a proposed Federal action may have significant adverse
consequences to one or more recovery units, this would only result in a jeopardy determination if
these adverse consequences reduce appreciably the likelihood of both the survival and recovery
of the listed entity; in this case, the coterminous U.S. population of the bull trout.

The joint Service and National Marine Fisheries Service Endangered Species Consultation
Handbook (USDI and USDC 1998), which represents national policy of both agencies, further
clarifies the use of recovery units in the jeopardy analysis:

“When an action appreciably impairs or precludes the capacity of a recovery unit from
providing both the survival and recovery function assigned to it, that action may
represent jeopardy to the species. When using this type of analysis, include in the
biological opinion a description of how the action affects not only the recovery unit’s
capability, but the relationship of the recovery unit to both the survival and recovery of
the listed species as a whole.”
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The jeopardy analysis for the bull trout in this Biological Opinion uses the above approach and
considers the relationship of the action area and core area (discussed below under the Status of
the Species section) to the recovery unit and the relationship of the recovery unit to both the
survival and recovery of the bull trout as a whole. It is within this context that we evaluate the
significance of the effects of the proposed Federal action, taken together with cumulative effects,
for purposes of making the jeopardy determination.

B. Destruction or Adverse Modification Analysis

This Biological Opinion does not rely on the regulatory definition of “destruction or adverse
modification” of critical habitat at 50 CFR 402.02. Instead, we have relied upon the statutory
provisions of the ESA to complete the following analysis with respect to critical habitat.

In accordance with policy and regulation, the adverse modification analysis in this Biological
Opinion relies on four components: (1) the Status of Critical Habitat, which evaluates the range-
wide condition of designated critical habitat for the bull trout in terms of primary constituent
elements (PCESs), the factors responsible for that condition, and the intended recovery function of
the critical habitat overall; (2) the Environmental Baseline, which evaluates the condition of the
critical habitat in the action area, the factors responsible for that condition, and the recovery role
of the critical habitat in the action area; (3) the Effects of the Action, which determines the direct
and indirect impacts of the proposed Federal action and the effects of any interrelated or
interdependent activities on the PCEs and how that will influence the recovery role of affected
critical habitat units; and (4) Cumulative Effects, which evaluates the effects of future, non-
Federal activities in the action area on the PCEs and how that will influence the recovery role of
affected critical habitat units.

For purposes of the adverse modification determination, the effects of the proposed Federal
action on bull trout critical habitat are evaluated in the context of the range-wide condition of the
critical habitat, taking into account any cumulative effects, to determine if the critical habitat
range-wide would remain functional (or would retain the current ability for the PCEs to be
functionally established) to serve its intended recovery role for the bull trout. Generally, the
conservation role of bull trout critical habitat units is to support viable core area populations.
Thus, the intended purpose of critical habitat, to support viable core areas, establishes a sensitive
scale for relating effects of an action on the critical habitat unit or the critical habitat subunit to
the conservation function of the entire designated critical habitat (70 FR 63898).

The analysis in this Biological Opinion places an emphasis on using the intended range-wide
recovery function of bull trout critical habitat, especially in terms of maintaining and/or restoring
viable core areas, and the role of the action area relative to that intended function as the context
for evaluating the significance of the effects of the proposed Federal action, taken together with
cumulative effects, for purposes of making the adverse modification determination.

I11. STATUS OF THE SPECIES

A. Listing Status
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The coterminous United States population of the bull trout (Salvelinus confluentus) was listed as
threatened on November 1, 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 1992, 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) into diversion channels; and introduced non-
native species (64 FR 58910).

The bull trout was initially listed as three separate Distinct Population Units (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 of the jeopardy standard until
an approved recovery plan is developed. Formal establishment of bull trout recovery
units will occur during the recovery planning process.”

Thus, as discussed above under the Analytical Framework for the Jeopardy and Adverse
Modification Determinations, the Service’s jeopardy analysis for the proposed Project will
involve consideration of how the Project is likely to affect the Columbia River interim recovery
unit for the bull trout based on its uniqueness and significance as described in the DPS final
listing rule cited above, which is herein incorporated by reference. However, in accordance with
Service national policy, the jeopardy determination is made at the scale of the listed species. In
this case, that is the coterminous U.S. population of the bull trout.

B. Current Status and Conservation Needs
A summary of the current status and conservation 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 and 2004d).

The conservation and habitat needs of the bull trout are generally expressed as the need to
provide the four Cs: cold, clean, complex, and connected habitat. Cold stream temperatures,
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clean water 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 coterminous to local populations. The recovery
planning process for the bull trout (USFWS 2002 and 2004d) 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
diversity of life-history strategies; (3) maintain genetic and phenotypic diversity across the range
of each interim recovery unit; and (4) establish a positive population trend. Recently, it has also
been recognized that bull trout populations need to be protected from catastrophic fires across
the range of each interim recovery unit.

As described in Chapter 1 of the draft recovery plan for the bull trout (USFWS 2002a), the
foundation of conservation efforts for the bull trout and the Service’s recovery planning efforts
stress the importance of maintaining or restoring the migratory life history form. This emphasis
is based on: (1) consideration of the tenets of metapopulation theory, which stresses the
importance of connected, genetically diverse populations that the migratory component
facilitates; and (2) the inherent difficulty in monitoring the status and trend of the resident life
history. Furthermore, the resident life history form is inherently difficult to monitor, so little is
known about the population dynamics of this life history form (Al-Chokhatchy et al. 2005).

Specific details about important distinctions between the resident and migratory life history
forms of the bull trout are described below.

Central to the survival and recovery of the bull trout is the maintenance of viable core areas
(USFWS 2002a and 2004d). 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 and 500
local populations are recognized across the United States range of the bull trout (USFWS 2002a
and 20044d).

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
ensure the species’ resilience to changing environmental conditions.

Jarbidge River
This interim recovery unit currently contains a single core area with six local populations. Less

than 500 resident and migratory adult bull trout, representing about 50 to 125 spawners, are
estimated to occur within the core area. The current condition of the bull trout in this interim
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recovery unit is attributed to the effects of livestock grazing, roads, angler harvest, timber
harvest, and the introduction of non-native fishes (USFWS 2004a). The draft bull trout recovery
plan (USFWS 2004a) identifies the following conservation needs for this unit: maintain the
current distribution of the bull 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 conserve genetic diversity
and increase natural opportunities for genetic exchange between resident and migratory forms of
the bull trout. As noted in the draft recovery plan, an estimated 270 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).

Klamath River

This interim recovery unit currently contains 3 core areas and 12 local 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 (USFWS 2002a). Bull trout populations in this unit face a high risk of extirpation
(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 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. As noted in the draft recovery plan, 8 to 15 new local
populations and an increase in population size from about 3,250 adults currently to 8,250 adults
are needed to provide for the persistence and viability of the 3 core areas (USFWS 2002a).

Columbia River

This interim recovery unit currently contains about 90 core areas and nearly 500 local
populations. About 62 percent of these core areas and local populations occur in central Idaho
and northwestern Montana. 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, and grazing; the blockage or
impairment of migratory corridors by dams or other diversion structures; poor water quality;
incidental angler harvest; entrainment into diversion channels; and introduced non-native
species.

In addition to core areas and local populations, the current condition of the bull trout has also
been expressed in terms of subpopulations. For bull trout, a subpopulation is considered to be a
reproductively isolated group that spawns within a particular area of a river system. The spatial
scale of bull trout subpopulations corresponds roughly to geographic sub-basins. The Service
analyzed data on bull trout relative to subpopulations because fragmentation and barriers have
isolated bull trout throughout their current range, and most monitoring data is compiled at the
subpopulation scale. In 1998, the Service recognized 141 subpopulations of bull trout in the
Columbia River DPS/interim recovery unit within Idaho, Montana, Oregon, and Washington (63
FR 31647).
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The Service (63 FR 31647) rated each subpopulation as either “strong,” “depressed,” or
“unknown” using criteria from Rieman et al. (1997a) with some modifications. A subpopulation
was considered “strong” if 5,000 individuals or 500 spawners were likely to occur in the
subpopulation, abundance appears stable or increasing, and all currently present life history
forms are likely to persist. A "depressed” subpopulation has less than 5,000 individuals or 500
spawners, abundance appears to be declining, or a life history form historically present has been
lost. If information about abundance, trend, and life history information was insufficient to
classify the status of a subpopulation as either "strong" or "depressed", the status was considered
"unknown" (63 FR 31647).

Generally, where status is known and population data exist, bull trout subpopulations in the
Columbia River DPS/interim recovery unit are declining (Thomas 1992; Pratt and Huston 1993).
Bull trout in the Columbia River Basin occupy about 45% of their estimated historic range
(Quigley and Arbelbide 1997). Quigley and Arbelbide (1997) considered bull trout populations
strong in only 13% of the occupied range in the interior Columbia River Basin. Rieman et al.
(1997a) estimated that populations were strong in 6-24% of the sub watersheds in the entire
Columbia River Basin. The few bull trout subpopulations that are considered "strong™ are
generally associated with large areas of contiguous habitats such as portions of the Snake River
Basin in central Idaho, the upper Flathead Rivers in Montana, and the Blue Mountains in
Washington and Oregon. Approximately 21% of the bull trout populations in the Columbia
River DPS/interim recovery unit are threatened by the effects of poaching (63 FR 31647).
The Service also identified subpopulations at risk of extirpation from naturally occurring events.
At-risk subpopulations were: (1) unlikely to be reestablished by individuals from another
subpopulation; (2) limited to a single spawning area; (3) characterized by low individual or
spawner numbers; or (4) comprised primarily of a single life history form. In the Columbia
River DPS/interim recovery unit, approximately 79 percent of all subpopulations are unlikely to
be reestablished if extirpated and 50 percent are at risk of extirpation from naturally occurring
events due to their depressed status (63 FR 31647). Many of the remaining bull trout
subpopulations occur in isolated headwater tributaries, or in tributaries where migratory
corridors have been lost or restricted. The listing rule characterizes the Columbia River
DPS/interim recovery unit as generally having isolated subpopulations, without the migratory
life form to maintain the biological cohesiveness of the subpopulations, and with trends in
abundance declining or of unknown status. Recolonization of habitat where isolated bull trout
subpopulations have been lost is either unlikely to occur (Rieman and Mclntyre 1993) or will
only occur over extremely long time periods.

The draft bull trout recovery plan (USFWS 2002a) identifies the following survival and recovery
needs for the bull trout within the Columbia River interim recovery 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.
As noted above, it has also been recently recognized that bull trout populations need to be
protected from catastrophic fires across the range of each interim recovery unit. Collectively,
these criteria constitute the intended survival and recovery function of this interim recovery unit.
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At a smaller scale, draft recovery criteria for the bull trout within the Entiat, Methow, and
Wenatchee River basins (the action area for this consultation occurs in the Wenatchee River
Basin), include the following: the area must contain at least 17 local populations; the area must
have an estimated abundance between 6,322 to 10,246 migratory fish; the area must exhibit a
stable or increasing population trend for at least two generations at or above the recovered
abundance level; and migratory connectivity must be secure (USFWS 2004c). As discussed
above, the draft recovery criteria emphasize the migratory life history form because of the unique
contribution it provides to long-term persistence of the bull trout (USFWS 2002a). This interim
recovery unit is especially important to the survival and recovery of the bull trout because it
contains 90 of 114 (79%) of all core areas and 500 of 594 (84%) of all local populations within
the coterminous U.S. range of the bull trout.

Updates to the 5-year review for the bull trout (USFWS 2008a) identified that rangewide, bull
trout were determined to have an environmental specificity as a “narrow, specialist”. This
ranking was primarily due to the widespread historical range of the species, and the generally
common occurrence of many bull trout habitat parameters within the remaining distribution.
Rangewide, bull trout were also determined to be moderately vulnerable to intrinsic factors
(factors that exist independent of human influence). This determination was based primarily on
the species’ relatively high potential reproductive rate and fecundity.

Within the Wenatchee Core Area, the status review found that adfluvial and fluvial migratory
bull trout are present as well as the resident form of bull trout. The review also found a high
degree of connectivity within the core areas with the lower bound being the watershed boundary
and the upper bounds being natural barriers and headwaters. Population size for the Wenatchee
Core Area was identified as between 250-1000 individuals.

The threats factor was determined to be “low severity threat for most or significant proportion of
population, occurrences, or area. The severity of the threats was identified as “low”, the scope
“moderate”, and the immediacy “high”. The short-term trend for the Wenatchee Core Area was
identified as “Stable” indicating that the population, range, area occupied, and/or number or
condition of occurrences is unchanged or remaining within a +/- 10% fluctuation.

All Core areas were divided into one of four risk factors: C1 (high risk), C2 (at risk), C3
(potential risk) and C4 (low risk). The Wenatchee Core area was identified in category C3 based
on the factors identified in the paragraphs above.

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
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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.

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 nearly all of the waters that it inhabited historically. Bull trout are found only in a 1.2-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
and 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.

C. Life History

Bull trout exhibit both resident and migratory life history strategies. Both resident and migratory
forms may be found together, and either form may produce offspring exhibiting either resident or
migratory behavior (Rieman and Mclintyre 1993). Resident bull trout complete their entire life
cycle in the tributary (or nearby) streams in which they spawn and rear. The resident form tends
to be smaller than the migratory form at maturity and also produces fewer eggs (Fraley and
Shepard 1989, Goetz 1989). Migratory bull trout spawn in tributary streams where juvenile fish
rear 1 to 4 years before migrating to either a lake (adfluvial form), river (fluvial form) (Fraley
and Shepard 1989, Goetz 1989), or saltwater (anadromous ) to rear as subadults or to live as
adults (Cavender 1978, McPhail and Baxter 1996, WDFW 1997). Bull trout normally reach
sexual maturity in 4 to 7 years and may live longer than 12 years. They are iteroparous (they can
spawn more than once in a lifetime), and generally migrate upstream during high flow in late
spring and early summer. Both repeat- and alternate-year spawning has been reported, although
repeat-spawning frequency and post-spawning mortality are not well documented (Fraley and
Shepard 1989, Pratt 1992, Rieman and Mclntyre 1996).

The iteroparous reproductive system of bull trout has important repercussions for the
management of this species. Bull trout require two-way passage up and downstream, not only
for repeat spawning but also for foraging. Most fish ladders, however, were designed
specifically for anadromous semelparous salmonids (fishes that spawn once and then die, and
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therefore require only one-way passage upstream). Therefore, even dams or other barriers with
fish passage facilities may be factors in isolating bull trout populations, if they do not provide a
downstream passage route or the passage ladder does not accommodate smaller, weaker
swimming fish.

Growth varies depending upon life-history strategy. Resident adults range from 6 to 12 inches
total length; and migratory adults commonly reach 24 inches or more (Goetz 1989). The largest
verified bull trout is a 32-pound specimen caught in Lake Pend Oreille, Idaho, in 1949 (Simpson
and Wallace 1982).

D. Habitat Characteristics

Bull trout have more specific habitat requirements than most other salmonids (Rieman and
Mclintyre 1993). Habitat components that influence bull trout distribution and abundance
include water temperature, cover, channel form and stability, valley form, spawning and rearing
substrate, and migratory corridors (Fraley and Shepard 1989; Goetz 1989; Sedell and Everest
1991; Pratt 1992; Rieman and Mclntyre 1993, 1995; Watson and Hillman 1997). Watson and
Hillman (1997) concluded that watersheds must have specific physical characteristics to provide
the habitat requirements necessary for bull trout to successfully spawn and rear and that these
specific characteristics are not necessarily present throughout these watersheds. Because bull
trout exhibit a patchy distribution, even in pristine habitats (Rieman and Mclntyre 1993), fish are
not expected to simultaneously occupy all available habitats (Rieman et al. 1997).

Cold water temperatures play an important role in determining bull trout habitat. Bull trout are
primarily found in colder streams (below 59 °F) and spawning habitats are generally
characterized by temperatures that drop below 48 °F in the fall (Fraley and Shepard 1989, Pratt
1992, Rieman and Mclntyre 1993).

Thermal requirements for bull trout appear to differ at different life stages. Spawning areas are
often associated with cold-water springs, groundwater infiltration, and the coldest streams in a
given watershed (Pratt 1992, Rieman and Mclntyre 1993, Rieman et al. 1997). Optimum
incubation temperatures for bull trout eggs range from 35 to 39 °F whereas optimum water
temperatures for rearing range from about 46 to 50 °F (McPhail and Murray 1979, Goetz 1989,
Buchanan and Gregory 1997). In Granite Creek, Idaho, Bonneau and Scarnecchia (1996)
observed that juvenile bull trout selected the coldest water available in a plunge pool, 46 to 48
°F, within a temperature gradient of 46 to 60 °F. In a study relating bull trout distribution to
maximum water temperatures across a landscape, Dunham et al. (2003a) found that the
probability of juvenile bull trout occurrence does not become high (i.e., greater than 0.75) until
maximum temperatures decline to 52 to 54 °F.

Although bull trout are found primarily in cold streams, occasionally these fish are found in larger,
warmer river systems throughout the Columbia River basin (Fraley and Shepard 1989; Rieman
and Mclntyre 1993, 1995; Buchanan and Gregory 1997; Rieman et al. 1997a). Factors that can
influence bull trout ability to survive in warmer rivers include availability and proximity of cold
water patches and food productivity (Myrick 2003). In Nevada, adult bull trout have been
collected at 63 °F in the West Fork of the Jarbidge River and have been observed in Dave Creek
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where maximum daily water temperatures were 62.8 to 63.6 °F (Werdon 2000). In the Little Lost
River, Idaho, bull trout have been collected in water up to 68 °F; however, bull trout made up less
than 50 percent of all salmonids when maximum summer water temperature exceeded 59 °F and
less than 10 percent of all salmonids when temperature exceeded 63 °F (Gamett 1999). In the
Little Lost River study, most sites that had high densities of bull trout were in an area where
primary productivity increased in the streams following a fire. Increases in stream temperatures
can cause direct mortality, increased susceptibility to disease or other sublethal effects,
displacement by avoidance (McCullough et al. 2001, Bonneau and Scarnechia 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 (Salvelinus
fontinalis), which can hybridize with bull trout, may be more competitive than bull trout and
displace them, especially in degraded drainages containing fine sediment and higher water
temperatures (Selong et al. 2001; Leary et al. 1993). Recent laboratory studies suggest bull trout
are at a particular disadvantage in competition with brook trout at temperatures greater than 12° C
(McMahon et al. 2001; Selong et al. 2001).

All life history stages of bull trout are associated with complex forms of cover, including large
woody debris, undercut banks, boulders, and pools (Fraley and Shepard 1989, Goetz 1989,
Sedell and Everest 1991, Pratt 1992, Thomas 1992, Sexauer and James 1997, Watson and
Hillman 1997). Maintaining bull trout habitat requires stability of stream channels and
maintenance of natural flow patterns (Rieman and Mclntyre 1993). Juvenile and adult bull trout
frequently inhabit side channels, stream margins, and pools with suitable cover (Sexauer and
James 1997). These areas are sensitive to activities that directly or indirectly affect stream
channel stability and alter natural flow patterns. For example, altered stream flow in the fall may
disrupt bull trout during the spawning period, and channel instability may decrease survival of
eggs and young juveniles in the gravel from winter through spring (Fraley and Shepard 1989,
Pratt 1992, Pratt and Huston 1993). Pratt (1992) indicated that increases in fine sediment reduce
egg survival and emergence.

Bull trout typically spawn from August to November during periods of decreasing water
temperatures. Preferred spawning habitat consists of low-gradient stream reaches with loose,
clean gravel (Fraley and Shepard 1989). Redds are often constructed in stream reaches fed by
springs or near other sources of cold groundwater (Goetz 1989, Pratt 1992, Rieman and
Mclintyre 1996). Depending on water temperature, incubation is normally 100 to 145 days (Pratt
1992), and after hatching, juveniles remain in the substrate. Time from egg deposition to
emergence of fry may surpass 200 days. Fry normally emerge from early April through May,
depending on water temperatures and increasing stream flows (Pratt 1992, Ratliff 1992).

Migratory corridors link seasonal habitats for all bull trout life histories. The ability to migrate is
important to the persistence of bull trout (Rieman and Mclintyre 1993; Rieman et al. 1997).
Migrations facilitate gene flow among local populations when individuals from different local
populations interbreed or stray to nonnatal streams. Local populations that are extirpated by
catastrophic events may be reestablished by bull trout migrants. However, it is important to note
that the genetic structure of bull trout indicates that there is limited gene flow among
populations, which may encourage local adaptation within individual populations and
reestablishment of extirpated populations may take a very long time (Spruell et al. 1999, Rieman
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and Mclntyre 1993).

Migratory forms of the bull trout appear to develop when habitat conditions allow movement
between spawning and rearing streams and larger rivers or lakes, where foraging opportunities
may be enhanced (Frissell 1993). For example, multiple life history forms (e.g., resident and
fluvial) and multiple migration patterns have been noted in the Grande Ronde River in Oregon
(Baxter 2002). Parts of this river system have retained habitat conditions that allow free
movement between spawning and rearing areas and the mainstem Snake River. Such multiple
life history strategies help to maintain the stability and persistence of bull trout populations to
environmental changes. The benefits of the migratory strategy include greater growth in the
more productive waters of larger streams and lakes, greater fecundity resulting in increased
reproductive potential, and dispersing the population across space and time so that spawning
streams may be re-colonized should local populations suffer a catastrophic loss (Rieman and
Mclintyre 1993, MBTSG 1998, Frissell 1999). In the absence of the migratory life form, isolated
populations cannot be replenished when disturbance makes local habitats temporarily unsuitable,
the range of the species is diminished, and the potential for enhanced reproductive capabilities
are lost (Rieman and Mclntyre 1993).

The importance of maintaining the migratory life-history form of the bull trout, as well as the
presence of migratory runs of other salmonids that may provide a forage base for bull trout, is
emphasized in the literature (summarized in USDI 2005; 70 FR 63898). The ability to migrate is
important to the persistence of local bull trout populations (Rieman and Mcintyre 1993; Rieman
and Clayton 1997; Rieman et al. 1997a). Bull trout rely on migratory corridors to move from
spawning and rearing habitats to foraging and overwintering habitats and back. Migratory bull
trout become much larger than resident fish in the more productive waters of larger streams and
lakes, leading to increased reproductive potential (McPhail and Baxter 1996). Migratory
corridors are also essential for movement between local populations, as well as within
populations. Local populations that have been extirpated by catastrophic events may become
reestablished as a result of movements by bull trout through migratory corridors (Rieman and
Mclintyre 1993; MBTSG 1998). Corridors that allow such movements can support the eventual
recolonization of unoccupied areas or otherwise play a significant role in maintaining genetic
diversity and metapopulation viability.

E. Diet

Bull trout are opportunistic feeders, with food habits primarily a function of size and life-history
strategy. Resident and juvenile migratory bull trout prey on terrestrial and aquatic insects,
macrozooplankton, and small fish (Boag 1987, Goetz 1989, Donald and Alger 1993). Adult
migratory bull trout feed on various fish species (Fraley and Shepard 1989, Donald and Alger
1993). In coastal areas of western Washington, bull trout feed on Pacific herring (Clupea
pallasi), Pacific sand lance (Ammodytes hexapterus), and surf smelt (Hypomesus pretiosus) in
the ocean (WDFW 1997).

Bull trout migration and life history strategies are closely related to their feeding and foraging
strategies. In the Skagit River system of Washington, anadromous bull trout make migrations as
long as 121 miles between marine foraging areas in Puget Sound and headwater spawning
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grounds, foraging on salmon eggs and juvenile salmon along their migratory route (WDFW
1997). Anadromous bull trout also use marine waters as migratory corridors to reach seasonal
habitats in non-natal watersheds to forage and possibly overwinter (Brenkman and Corbett,
2005).

As fish grow, their foraging strategy changes, as their food changes in quantity, size, or other
characteristics. Resident and juvenile migratory bull trout prey on terrestrial and aquatic insects,
macrozooplankton, mysids and small fish (Shepard et al. 1984, Boag 1987, Goetz 1989, Donald
and Alger 1993). Bull trout that are 4.3 inches long or longer commonly have fish in their diet
(Shepard et al. 1984), and bull trout of all sizes have been found to eat fish half their length
(Beauchamp and Van Tassell 2001).

Migratory bull trout begin growing rapidly once they move to waters with abundant forage that
includes fish (Shepard et al. 1984, Carl 1985). As these fish mature they become larger bodied
predators and are able to travel greater distances (with greater energy expended) in search of
prey species of larger size and in greater abundance (with greater energy acquired). In Lake
Billy Chinook in Oregon, as bull trout became increasingly piscivorous with increasing size, the
prey species changed from mainly smaller bull trout and rainbow trout for bull trout less than
17.7 inches in length to mainly kokanee for bull trout greater in size (Beauchamp and Van
Tassell 2001).

Migration allows bull trout to access optimal foraging areas and exploit a wider variety of prey
resources. Bull trout likely move to or with a food source. For example, some bull trout in the
Wenatchee River Basin were found to consume large numbers of earthworms during spring
runoff in May at the mouth of the Little Wenatchee River where it enters Lake Wenatchee
(Kelly-Ringel and De La Vergne 2008). In the Wenatchee River, radio-tagged bull trout moved
downstream after spawning to the locations of spawning Chinook and sockeye salmon and held
for a few days to a few weeks, possibly to prey on dislodged eggs, before establishing an
overwintering area downstream or in Lake Wenatchee (Kelly-Ringel and De La Vergne 2008).

F. Reproductive Biology

Bull trout become sexually mature between 4 and 9 years of age, and may spawn in consecutive
or alternate years (Shepard et al. 1984; Pratt 1992). Spawning typically occurs from August
through December in cold, low-gradient 1% to 5"-order tributary streams, over loosely
compacted gravel and cobble having groundwater inflow (Shepard et al. 1984; Brown 1992a;
Rieman and Mclintyre 1996; Swanberg 1997; MBTSG 1998; Baxter and Hauer 2000).
Surface/groundwater interaction zones that are typically selected by bull trout for redd
construction have high dissolved oxygen, constant cold water temperatures, and increased
macroinvertebrate production. Bull trout spawning sites frequently occur near cover (Brown
1992a).

Bull trout eggs hatch in winter or early spring, and alevins may stay in the gravel for up to 3
weeks before emerging. The total time from egg deposition to fry emergence from the gravel
may exceed 220 days.
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Bull trout post-spawning mortality, longevity, and repeat-spawning frequency are not well
known (Rieman and Mclntyre 1996), but the lifespan of the bull trout may exceed 10 to13 years
(McPhail and Murray 1979; Pratt 1992; Rieman and Mclntyre 1993). Adult adfluvial bull trout
may live as long as 20 years, and may spend as long as 20 months in lake or reservoir habitat to
gain adequate energy storage and develop gametes before they return 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.

G. Population Dynamics

Bull trout are considered to display complex metapopulation dynamics (Dunham and Rieman
1999). The 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 indicate a weak spatial
clustering in patterns of abundance through time (Rieman and Mclintyre 1996). These analyses
showed that spatial heterogeneity in patterns of abundance was high, however, at a regional
scale. These patterns suggest that maintenance of stable regional populations of the bull trout
may require maintenance of connected patches of high quality habitat where dispersal and
demographic support can occur readily among patches (Rieman and Mcintyre 1996).

The importance of maintaining the migratory life-history form of the bull trout, as well as
migratory runs of other salmonids that may provide a forage base for bull trout, is repeatedly
emphasized in 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 1993; MBTSG 1998); (2) increasing the probability of losing individual local
populations (Rieman and Mcintyre 1993; MBTSG 1998; Nelson et al. 2002; Dunham and
Rieman 1999); (3) increasing the probability of hybridization with introduced brook trout
(Rieman and Mclintyre 1993); (4) reducing the potential for movements in response to
developmental, foraging, and seasonal habitat requirements (MBTSG 1998; Rieman and
Mclntyre 1993); and (5) reducing reproductive capability by eliminating the larger, more fecund
migratory form from many subpopulations (MBTSG 1998; Rieman and Mclintyre 1993).
Therefore, restoring connectivity and restoring 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 Mcintyre 1993; Rieman and Allendorf 2001).

The bull trout has multiple life-history strategies, including migratory forms, throughout its
range (Rieman and Mclintyre 1993). Migratory forms appear to develop when habitat conditions
allow movement between spawning and rearing streams and larger rivers or lakes, where
foraging opportunities may be enhanced (Frissell 1997). For example, multiple life-history
forms and multiple migration patterns have been recorded in the Grande Ronde River (Baxter
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2002). Parts of this river system have retained habitat conditions that allow for the free
movement of bull trout 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 bull trout may enhance the
persistence of metapopulations due to their high fecundity, large size, and dispersal across space
and time, which promotes recolonization of areas from which bull trout have been extirpated
should resident populations suffer a catastrophic loss (Frissell 1997; Rieman and Mclntyre 1993;
MBTSG 1998).

Barriers to migration are an important factor influencing patterns of genetic variability in the 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 locally rare alleles. These
populations may subsequently serve as reservoirs of rare alleles, and downstream migration from
isolated populations may be important in maintaining the evolutionary potential of
metapopulations (Costello et al. 2003).

Lakes and reservoirs provide important refugia for bull trout that display the adfluvial life-
history strategy. In general, lake and reservoir environments are relatively more secure from
catastrophic natural events than stream systems (67 FR 71236). They provide a sanctuary for
bull trout, allowing them to quickly rebound from temporary adverse effects to spawning and
rearing habitat. For example, if a major wildfire burns a drainage and eliminates most or all
aquatic life (a rare occurrence), bull trout sub-adults and adults that survive in the lake may
return the following year to repopulate the burned drainage. This underscores the need to
maintain migratory life forms and habitat connectivity in order to increase the likelihood of long-
term population persistence.

H. 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 the 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
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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
Mclintyre 1993; Leary et al. 1993; Spruell et al. 1999; Hard 1995; Rieman and Allendorf 2001).

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 the bull trout have been developed concerning 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 the
bull trout is between 0.5 and 1.0 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 spawners 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
substantial divergence among populations (e.g., Spruell et al. 2003). For example, Spruell et al.
(1999) found that bull trout at five 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
encourage local adaptation within individual populations (Spruell et al. 1999; Healey and Prince
1995; Hard 1995; Rieman and Mcintyre 1993).

Current information on the distribution of genetic diversity within and among bull trout
populations is based on molecular characteristics 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;
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Healey and Prince 1995; Taylor et al.1999; Rieman and Mclntyre 1993; Spruell et al. 1999;
Leary et al. 1993; Rieman and Allendorf 2001). If genetic and phenotypic 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 important genetic, phenotypic, and
geographic component of its respective DPS/interim recovery unit. Adverse effects that
compromise the persistence of a bull trout subpopulation or local population can reduce the
distribution, as well as the phenotypic and genetic diversity of the DPS/interim recovery unit.

I. Global Climate Change

Global climate change has the potential to affect the baseline condition of bull trout habitat at all
scales from the coterminous U.S. to the sub-watershed and action area. Available evidence also
indicates climate change effects are reasonably certain to continue into the foreseeable future.
Consequently, climate change could be addressed under multiple headings in this BO (e.g.,
rangewide status of the species, environmental baseline, and cumulative effects). Rather than
dispersing our discussion of this important topic throughout the BO, we consolidate in this
section our consideration of how climate change may alter baseline conditions across multiple
scales through time.

Climate change is one of the most significant ongoing effects to baseline conditions for bull trout
and their associated aquatic habitat throughout the state of Washington. Climate change, and the
related warming of global climate, has been well-documented in the scientific literature (Bates et
al. 2008; ISAB 2007). Evidence includes increases in average air and ocean temperatures,
widespread melting of snow and glaciers, and rising sea level. Given the increasing certainty
that climate change is occurring and is accelerating (Bates et al. 2008; Battin et al. 2007), we can
no longer assume that climate conditions in the future will resemble those in the past.

Climate change has the potential to profoundly alter the aquatic habitat through both direct and
indirect effects (Bisson et al. 2003). Direct effects are evident in alterations of water yield, peak
flows, and stream temperature. Some climate models predict 10 to 25 percent reductions in late
spring, summer, and early fall runoff amounts in coming decades. Indirect effects, such as
increased vulnerability to catastrophic wildfires, occur as climate change alters the structure and
distribution of forest and aquatic systems. Observations of the direct and indirect effects of
global climate change include changes in species ranges and a wide array of environmental
trends (ISAB 2007; Hari et al. 2006; Rieman et al. 2007). In the northern hemisphere, ice-cover
durations over lakes and rivers have decreased by almost 20 days since the mid-1800s (WWF
2003). For cold-water associated salmonids in mountainous regions, where upper distribution is
often limited by impassable barriers, an upward thermal shift in suitable habitat can result in a
reduction in size of suitable habitat patches and loss of connectivity among patches, which in
turn can lead to a population decline (Hari et al. 2006; Rieman et al. 2007).

Climate change is already affecting the frequency and magnitude of fires, especially in the
warmer, drier regions of the west. To further complicate our understanding of these effects, the
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forest that naturally occurred in a particular region may or may not be the forest that will be
responding to the fire regimes of an altered climate (Bisson et al. 2003). In several studies
related to the effect of large fires on bull trout populations, bull trout appear to have adapted to
past fire disturbances through mechanisms such as dispersal and plasticity. However, as stated
earlier, the future may well be different than the past and extreme fire events may have a
dramatic effect on bull trout and other aquatic species, especially in the context of continued
habitat loss, simplification and fragmentation of aquatic systems, and the introduction and
expansion of exotic species (Bisson et al. 2003).

In the Pacific Northwest, most models project warmer air temperatures and increases in winter
precipitation and decreases in summer precipitation. Warmer temperatures will lead to more
precipitation falling as rain rather than snow. As the snow pack diminishes, stream flow timing
will change, and peak flows will likely increase in volume. Higher ambient air temperatures will
likely cause water temperatures to rise (ISAB 2007). Data from long-term stream monitoring
stations in western Washington indicate a marked increasing trend in temperatures in most major
rivers over the past 25 years (WDOE 2007).

There is still a great deal of uncertainty associated with predictions of timing, location, and
magnitude of climate change. It is also likely that the intensity of effects will vary by region
(ISAB 2007). Research indicates that temperatures in many areas will continue to increase due
to the effects of global climate change. According to model predictions, average temperatures in
Washington State are likely to increase between 1.7 °C and 2.9 °C (3.1 °F and 5.3 °F) by 2040
(Casola et al. 2005).

Bull trout rely on cold water throughout their various life stages and increasing air temperatures
likely will cause a reduction in the availability of suitable cold water habitat. For example,
ground water temperature is generally correlated with mean annual air temperature and has been
shown to strongly influence the distribution of char species. Groundwater temperature can also
be linked to bull trout selection of spawning sites and has been shown to influence the survival
of embryos and early juvenile rearing of bull trout (Rieman et al. 2007). Increases in air
temperature are likely to be reflected in increases in both surface and groundwater temperatures.

Migratory bull trout can be found in lakes, large rivers and marine waters. Effects of climate
change on lakes are likely to impact migratory adfluvial bull trout that seasonally rely upon lakes
for their greater availability of prey and access to tributaries. Climate-related warming of lakes
will likely lead to longer periods of thermal stratification, forcing coldwater fish such as bull
trout to be restricted to the bottom layers for greater periods of time. Deeper thermoclines
resulting from climate change may further reduce the area of suitable temperatures in the deeper
depths of lakes and intensify competition for food (WWF 2003).

Bull trout require very cold water for spawning and incubation. Suitable spawning habitat is
often found in accessible higher elevation tributaries and headwaters of rivers. However,
impacts on hydrology associated with climate change will cause shifts in timing, magnitude, and
distribution of peak flows that are also likely to be most pronounced in these high elevation
stream basins (Battin et al. 2007). The increased magnitude of winter peak flows in high
elevation areas is likely to affect spawning and incubation habitat for bull trout and Pacific
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salmon. Although lower elevation rivers are not expected to experience as severe an impact
from alterations in stream hydrology, they are generally not cold enough for bull trout spawning,
incubation, and juvenile rearing.

As climate change progresses and stream temperatures warm, thermal refugia will be critical to
ensure the persistence of bull trout and other species dependent on cold water. Thermal refugia
are important for providing bull trout with patches of suitable habitat while allowing them to
migrate through, or to make foraging forays into, areas with above optimal temperatures.
Juvenile rearing may also occur in waters that are at or above optimal temperature, but these
rearing areas are usually in close proximity to colder tributaries or other areas of cold water
refugia (USEPA 2003).

Climate change is and will be an important factor affecting bull trout distribution and population
dynamics. As distribution contracts, patch size decreases and connectivity is truncated;
populations that are currently connected may become thermally isolated, which could accelerate
the rate of local extinction beyond that resulting from changes in stream temperature alone
(Rieman et al. 2007). In areas with already degraded water temperatures or where bull trout are
at the southern edge of their range, they may already be at risk of impacts from current as well as
future climate change. As these trends continue, the conservation role of bull trout populations
in headwaters habitats may become more significant. Long-term persistence of bull trout may
only be possible in these headwater areas that provide the only suitable habitat refugia.

While we expect future climate change impacts to occur to bull trout and its designated critical
habitat, the scope of this analysis (considering the proposed action) is limited to what we can
reasonably predict. We can speculate the frequency of rain-on snow event may increase with
warmer air temperatures, or that overall water temperatures may increase (which may cause
additional impacts in lower Icicle Creek), or Spring run-off may occur earlier (which may cause
the upstream migration period of bull trout to occur earlier). While these general expectations
seem fairly reasonable, we lack the precision to predict the likelihood, frequency, duration, or
magnitude of these events (and their effects) at the action area scale. Most climate modeling is
conducted at much larger scales, either continental or sometimes regionally. As a result, the
impacts of climate change may best be addressed through our evaluation of the Environmental
Baseline (for future section 7(a)(2) analyses) and reinitiation of existing consultations to address
changed conditions. Until our ability to predict climate change impacts at smaller scales
improves, we must rely on methodologies that provide outputs of what is reasonable certain to
occur. Some listing and recovery actions (including 5-year reviews and recovery planning) may
be better analyses to capture broader trends in climate change.

J. Consulted-on Effects

Projects subject to section 7 consultation under the ESA have occurred throughout the range of
the bull trout. From the time of its listing in June of 1998 until August of 2003, the Service
issued 137 biological opinions that address the effects of various Federal actions on the bull
trout. All of these opinions included a determination that the proposed Federal action was not
likely to jeopardize the continued existence of the bull trout, based on consideration of the range-
wide and action area conditions and conservation needs of the bull trout, the effects of the action
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and any cumulative effects in the action area. An assessment of these actions is described in the
Service’s biological opinion for the Rock Creek Mine in Montana prepared by our Region 6
office (USFWS 2006c¢); this document is herein incorporated by reference.

The 137 biological opinions referenced above involve 24 different activity types (e.g., grazing,
road maintenance, habitat restoration, timber sales, hydropower, etc.); 20 of these opinions
involved multiple projects, including restoration actions for the bull trout. The geographic scale
of projects analyzed in these biological opinions varied from individual actions (e.g.,
construction 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/interim recovery
unit of the bull trout. Overall, 124 of the 137 biological opinions (91 percent) applied to
activities affecting bull trout in the Columbia River Basin interim recovery unit, 12 (9 percent)
applied to activities affecting bull trout in the Coastal-Puget Sound unit, 7 (5 percent) applied to
activities affecting bull trout in the Klamath River unit, and 1 (less than 1 percent) applied to
activities affecting the Jarbidge and St. Mary Belly units.

For each of the 137 actions considered in the above biological opinions, the causes of adverse
and any beneficial effects were identified 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) for each action.

Between August 2003 and July 2006, the Service issued 198 additional biological opinions on
the effects of proposed Federal actions on the bull trout. All of these opinions included a
determination that the proposed Federal action was not likely to jeopardize the continued
existence of the bull trout, based on consideration of the range-wide and action area conditions
and conservation needs of the bull trout, the effects of the action and any cumulative effects in
the action area. Since July 2006, a review of the data in our national Tracking and Integrated
Logging System (TAILS) reveal this trend has held true to date; no jeopardy opinions have been
issued for the bull trout. Also, the Service has developed the Consulted-on Effects Database
(COED), an internal online electronic effects and take data collection, storage and retrieval
system for bull trout. This will provide a powerful tool to assess the rangewide status of bull
trout; the COED system is currently being populated with detailed effects and take data from
past Federal consultations and is scheduled for full implementation in the Fall of 2011.

IV. ENVIRONMENTAL BASELINE

Regulations implementing the Act (50 CFR 402.02) define the environmental baseline as the
past and present impacts of all Federal, State, or private actions and other human activities in the
action area. Also included in the environmental baseline are the anticipated impacts of all
proposed Federal projects in the action area that have undergone section 7 consultation, and the
impacts of State and private actions which are contemporaneous with the consultation in
progress. The action area is part of the Wenatchee River core area for the bull trout. For
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context, the status of the bull trout within the core area is discussed first followed by a discussion
of bull trout status in the action area.

A. Wenatchee River Core Area Abundance and Distribution

The Wenatchee River Basin encompasses approximately 1,371 square miles (mi?) in central
Washington (NPPC 2001c, USFS 1999, WSCC 2001). Major tributaries are the White and Little
Wenatchee Rivers, which drain into Lake Wenatchee (source of the Wenatchee River), the
Chiwawa River, and Nason Creek. Additional tributaries to the Wenatchee River include Icicle
Creek, Peshastin Creek, and Mission Creek.

Seven migratory local populations of the bull trout are known within the Wenatchee core area;
they are located in: (1) the Chiwawa River (including Chikamin, Phelps, Rock, Alpine, Buck and
James creeks); (2) the White River (including Canyon and Panther creeks); (3) the Little
Wenatchee River (including Rainy Creek); (4) Nason Creek (including Mill and Henry Creeks);
(5) Chiwaukum Creek; (6) Peshastin Creek (including Ingalls and Negro Creeks); and (7) Icicle
Creek (including French, Jack and Leland Creeks). It is important to note that these local
populations are so-named after the waterway where spawning is centered. Bull trout from local
populations use a variety of waterways within their core area, and some use multiple core areas.

Adfluvial, fluvial, and resident forms of the bull trout currently exist in the Wenatchee River
core area (WDFW 1998). The migratory form of the bull trout is the predominant life history
form in all of the populations about which much is known. The majority of spawning and fry-
rearing habitat is within U.S. Forest Service lands, including the Glacier Peak and Alpine Lake
Wilderness areas. Data collection for bull trout redds has become standardized across this core
area since about 2000, and since then the total number of redds detected in the Wenatchee River
core area has fluctuated between about 312 and 738. The 10-year average since listing (1998-
2007) is 484 redds (unpublished data compiled by the USFWS CWFO 2007). It is important to
note that these numbers reflect redds made by migratory fish. There may be a small number of
resident fish that make redds which are difficult to detect. Because resident bull trout are small
(typically 6-12 inches), and fecundity and survival is directly related to size, the Service believes
that redd counts for migratory spawners are a useful way to track changes in bull trout
population abundance over time, and that this method provides an accurate estimate of the
population at the core area scale. There may also be undetected migratory redds, but these are
probably very few.

Records of historical bull trout data from the Wenatchee River basin are unavailable. Itis
believed that bull trout populations in the Wenatchee River basin were much larger than they are
today. Bull trout populations likely declined when anadromous salmonid populations also
declined (based on cannery output; see Lichatowich 1991), for many of the same reasons. In the
Wenatchee River Basin the construction of a mill dam in Leavenworth (destroyed in about 1916)
significantly impeded fish migration in the Wenatchee River. It is likely that the extirpation of
anadromous and near extirpation of migratory salmonid life forms affected nutrient dynamics in
the watershed and predator-prey relationships within the fish community, resulting in reduced
primary and secondary productivity.
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The Chiwawa River local population complex is the stronghold for bull trout in the upper
Wenatchee River Basin (WDFW 1998). Rock Creek represents the strongest population in the
Chiwawa River. Since 1995 annual surveys have documented between 176 and 555 redds in the
Chiwawa River local population complex. The 10-year average since listing (1998-2007) is 388
redds in this local population, which is 80% of the average annual production in the core area
(unpublished data compiled by USFWS CWFO 2007).

The combined Little Wenatchee River and White River annual redd counts have been between
22 and 134 since 2000. Below Lake Wenatchee additional spawning areas in the Wenatchee
River core area include Nason, Chiwaukum, and Peshastin creeks. Limited redd surveys have
detected up to 17 redds in Mill Creek (a tributary of Nason Creek), 23 to 42 redds in Chiwaukum
Creek, and up to 9 in Ingalls Creek (a tributary of Peshastin Creek), where survey effort has been
sporadic, in a given year (unpublished data compiled by USFWS CWFO 2007). In 2010, one
migratory bull trout was radio-tracked into Etienne Creek (previously known as Negro Creek), a
tributary of Peshastin Creek upstream of Ingalls Creek where only juveniles had been seen
previously (B. Kelly-Ringel, USFWS, pers. comm.. 2011).

Data on the Icicle Creek population of the bull trout are limited prior to 2008, but it appears to be
the smallest of all seven populations in this core area, and it is the only local population that has
been reproductively isolated from the metapopulation for the majority of the time since about
1940. Information on hatchery operations and the amount of fish passage provided between
1940 when hatchery operations began until the 1990’s is limited. Passage opportunities are
assumed to have been limited or non-existent in most years. As described in the following
sections, beginning in 2001, the LNFH changed hatchery operations to provide improved
upstream passage conditions for bull trout. Over the past ten years, through adaptive
management, the LNFH has increased the timing and duration for structures 2 and 5 remaining
fully open. The current proposal would provide for these structures to remain open year round

except for 5 limited circumstances described in the summary of the project section. Available
information indicates that migratory bull trout have been able to pass upstream of the LNFH, at
least for short periods of time, in 2001, 2006, and 2007, and possibly in 2002 and 2004.

Systematic bull trout redd surveys (targeting redds constructed by migratory bull trout) did not
occur in Icicle Creek until 2008. However, multiple age classes of resident-sized bull trout have
been observed in upper Icicle Creek (upstream of Jack Creek) indicating that bull trout
successfully spawn in the Icicle Creek Basin, as described later. For most of the time since 1940
when barriers at the LNFH likely prevented migratory bull trout access to spawning areas in
Icicle Creek, all reproduction in the Icicle Creek bull trout local population likely depended on
small, resident-only life history form.

Since 2008, several important advances in our understanding of the Icicle Creek population of
bull trout have occurred. First, systematic redd surveys (for redds constructed by migratory bull
trout) have been implemented in the upper Icicle, yielding 8 redds in French Creek in 2008
(Nelson et al. 2009), 3 redds in 2009 (Nelson et al. 2011), and 1 redd in 2010 (Kelly-Ringel
2011). No redds have been confirmed in other tributaries but an observation of a faded large
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redd near Chain Creek near rm 34 (rkm 48) in 2008 (N. Gayeski, pers. comm. in Nelson et al.
2009) suggests there are additional fluvial spawning areas in upper Icicle Creek. Second, radio-
telemetry (Nelson et al. 2009 and 2011) confirm that bull trout use Icicle Creek for both
foraging, migration, and overwintering (FMQ) and spawning and rearing (SR) functions. This
conforms to the general movement patterns and habitat use ES staff has observed in other bull
trout local populations throughout Central Washington and the Columbia basin. It also suggests
a small migratory component of Icicle bull trout still remains, and that when passage
opportunities are provided at the LNFH, migratory bull trout can and do access their spawning
tributaries (as their numbers and annual vs. alternate year spawning frequencies allow). Third,
initial estimates of the resident component (i.e., juvenile, subadult, and non-migratory adult life
history stages) have been calculated. Nelson (2007) estimated densities that range from 1.8 to
11.8 bull trout/200m?, which exceed the minimum criteria of 1.5 per 100 m? used to determine
areas critical to the maintenance of healthy populations of bull trout (Shepard et al. 1982). This
supports the notion that habitat conditions in the upper Icicle are good, and despite limited
opportunities for migratory bull trout passage since the LNFH was constructed, a resident form
of bull trout has persisted through time. Providing passage opportunities in the lower Icicle,
including at the LNFH, would likely advance the conservation needs of bull trout. And fourth,
hybridization between bull trout and brook trout has been documented (Nelson et al. 2009), and
elevates this as a risk factor to bull trout. The 2008 5-year review (USFWS 2008a) estimated
that brook trout were anticipated to occur in 71% of the key streams for bull trout in the
Wenatchee Core Area. For decades, brook trout have been stocked in a number of lakes and
streams throughout Central Washington. Although that no longer occurs in waterways
connected

to occupied bull trout habitat, the legacy of this past program likely continues to impact bull
trout through hybridization, competition, and predation.
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B. Factors Affecting the Bull Trout’s Current Condition in the Wenatchee River Core Area

The current condition of the bull trout in the Wenatchee River core area is attributed to several
factors: dams, forest management activities, agricultural practices (including water withdrawals
for irrigation), mining, residential development, and fisheries management activities.
Connectivity among local populations has been impacted by dams, agricultural practices, roads,
and dikes. Maintenance of life history diversity is likewise compromised by the factors that
fragment populations; these factors are described below.

Dams and Agricultural Practices

In the late 1800’s and early 1900’s, dams were commonly constructed throughout the core area
for a variety of purposes (water diversions for agriculture, splash dams for logging, small
hydroelectric, etc.) and undoubtedly had significant impacts to fish. Some, such as Tumwater
Dam (located in the Wenatchee River above the Icicle confluence) was created for one purpose
(e.g., to power locomotives through the railroad tunnel at Steven’s Pass) and now serves another
(e.g., fisheries management). Another was a mill dam located in the Wenatchee River just below
the confluence of Icicle Creek, which significantly impeded fish migration. After operation for
over a decade, this mill dam was destroyed in 1916. Through time, many of these dams were also
destroyed or no longer needed. Small dams still existing within the core area and continue to
limit bull trout migratory movements and impact habitat quality due to associated water
withdrawals and effects on fluvial processes. Irrigation diversions can result in passage barriers
by creating structural blockages, reducing in-stream flow or even dewatering streams, and
increasing water temperatures. Decreased stream flow and high temperatures can create barriers
to upstream habitat and poor habitat conditions. High temperatures can result in negative effects
to foraging and migration patterns. Irrigation diversions not directly located in bull trout
spawning streams can remove in-stream flow and may impact important foraging and high water
refuge habitat.

In Peshastin Creek, the diversion in the lower river, which was a barrier during low flows, was
modified in late 2005 to improve passage during the summer. Within the upper Wenatchee
River, there are several water diversions and a diversion dam; it is unknown whether these
diversions meet NOAA Fisheries and Service screening criteria (USFS 1999). The Chiwawa
Irrigation District water diversion is located at rm 3.6 on the Chiwawa River and can divert up to
33.3 cfs, but more commonly diverts 12 to 16 cfs (USFS 1999). The diversion is screened
(updated in the mid 1990's), but it is unclear if the screen meets the NOAA Fisheries and Service
fish screen criteria, or how the altered flow regime may affect rearing or sub-adult bull trout.
The U.S. Forest Service and the Chiwawa Irrigation District currently monitor flows and
temperatures above and below the diversion to determine impacts to aquatic habitat.

A diversion in the upper Chiwawa River in Phelps Creek is located within bull trout spawning
and rearing habitat (USFS 1999). The Trinity water diversion is located approximately 0.75
miles upstream of the 8-foot high natural falls at rm 1.0, which blocks upstream fish passage.
Bull trout have not been found in the area of the diversion headgate structure, but have been
located spawning within the return channel from the settling ponds and in Phelps Creek below
the falls. The Trinity diversion is currently being relicensed by the Federal Energy Regulatory
Commission. It is unknown how these changes in in-stream flows affect rearing and spawning
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bull trout downstream in Phelps Creek.

Within Icicle Creek, diversions for irrigation, hatchery operations, and municipal use remove
significant portions of water, sometimes the majority of total stream flow, during August,
September, and October (USFWS 1992). Low flows in the lower reach are the result of natural
conditions compounded by water diversions for municipal water supply, agricultural irrigation,
and the LNFH (WDFW 1998). LNFH is providing supplemental flows (50 cfs) from Snow and
Nada Lakes from July to October to provide additional flows during this low flow period and to
provide colder water to benefit bull trout during this time frame. Wurster (2006) estimated a
60% probability that inflows to upper Snow Lake will meet or exceed the released volume.

Adequate fish protection devices and structures are lacking at Icicle Creek diversions. The IPID
operates an irrigation diversion dam on Icicle Creek above LNFH at rm 5.7 that presents a
temporary barrier to summer and fall migration when low flow trickles over the crest of the dam,
which has no fish ladder. In low water years during late summer, the stream can be essentially
dewatered for 100-feet directly downstream of the diversion, completely blocking all fish
passage (USFS 1995). The fish exclusion screens at the IPID diversion do not currently meet
NOAA Fisheries and Service criteria. Prior to the 2006 LNFH O&M Opinion, which required
implementation of measures to improve fish passage at the hatchery intake at rm 4.5, the weir
and water intake structures for the LNFH and COIC intake sometimes blocked fish passage at
very low flows. The intake is improperly screened and entrains fish (USFWS 2002b). Screening
of the LNFH and COIC intake is comprised of a grizzly rack (6 inch bar spacing) at the entrance
of the conveyance channel and a fine rack (1 ¥z inch bar spacing) in the intake building. Since
2010, from mid-July through September, LNFH staff may place a section of cyclone fence
(plastic coated, 4 inch mesh) in front of the outer grizzly rack to prevent adult spring Chinook
salmon from entering the conveyance channel. No fish are known to be impinged on the fence.

Between the time it was built in about 1940, and continuing thereafter until about 2001, the
LNFH likely blocked or impaired upstream fish passage in several locations in Icicle Creek
between rm 2.8-4.5. Brief exceptions occurred in 1993 and 1997. No large bull trout were
observed above LNFH facilities during those years, and it is unknown whether surveys were
attempted. In 2001, 2002, and 2004, some upstream passage was possible for short intervals,
due to gate adjustments at hatchery structures. In each of the years listed above, migratory bull
trout were observed passing the LNFH. Beginning in 2006, there have been changes in hatchery
operations that provide more and predictable opportunities for upstream passage of bull trout at
these facilities; several migratory bull trout were observed upstream of the LNFH in Icicle Creek
in 2006 and 2007. Passage at the LNFH continued to be restricted in 2006 and 2007 for a
portion of the year, including during portions of the bull trout’s spawning migration period. In
2008-2010, adaptive management continued to increase upstream passage opportunities for bull
trout. This appears to have been successful; reproduction by migratory bull trout has been
documented in the upper Icicle by the discovery of 8 redds in French Creek in 2008 (Nelson et
al. 2009), 3 redds in 2009 (Nelson et al. 2011), and 1 redd in 2010 (Kelly-Ringel 2011).

For many years it was unknown if the boulder falls area upstream of the hatchery at rm 5.6 was a
natural barrier to fish passage. However, several migratory-size bull trout were observed during
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a snorkel survey above the boulder area on September 15, 2002, indicating that this obstacle is
passable under some conditions (De La Vergne, J., pers. comm., USFWS, 2002). On September
9, 2004, during a brief spot-check of the same area, another migratory-sized bull trout was
observed (D. Morgan, USFWS, pers. comm., 2004). For these reasons, this area is likely only a
barrier to upstream passage of bull trout during certain flow conditions (low, and also very high),
and that it is passable when stream flow is moderate or high.

Forest Management

Both direct and indirect impacts from timber harvest have altered habitat conditions in portions
of the core area. Impacts from timber harvest management include the removal of large woody
debris, reduction in riparian areas, increased water temperatures, increased erosion, and
simplification of stream channels (Quigley and Arbelbide 1997). Bull trout are less likely to use
streams for spawning and rearing in areas with high road densities and were typically absent at
mean road densities above 1.7 miles per mi? (Quigley and Arbelbide 1997).

In the Wenatchee River, natural channel complexity and riparian conditions have been altered
over time by past timber-related activities (WSCC 2001). These activities have resulted in
reduced riparian and wetland connectivity, reduced high flow refuge habitat, reduced sinuosity
and side channel development, increased bank erosion, reduced large woody debris, and reduced
pool frequency. Road construction associated with timber harvest adjacent to streams or rivers
has resulted in the straightening of stream channels (channelization), alteration of stream
gradients, and an overall change in habitat type (USFS 1999).

High road densities within certain portions of U.S. Forest Service lands in the Wenatchee River
Basin may contribute to habitat degradation. Areas of special concern where road densities are
high include: the Lower Chiwawa River, Middle Chiwawa River, Lake Wenatchee, Lower White
River, Lower Little Wenatchee River, Upper Little Wenatchee River, Lower Nason Creek,
Upper Nason Creek, the headwaters of Nason Creek, Wenatchee River (Upper, Middle, and
Lower portions), the lower Icicle Creek drainage, and Peshastin Creek (USFWS 2002b).

Road culverts in watersheds with bull trout can block or impede upstream passage (WSCC 1999,
2000, 2001; NPPC 2001a,b,c). Culverts may preclude bull trout from entering a drainage during
spawning migrations, emigration of juveniles, and foraging activities, and may also limit access
to refuge habitat needed to escape high flows, sediment, or higher temperatures. Specific
culverts have been identified as passage barriers in the various parts of the Wenatchee River core
area (USFWS 2002b).

Mining

Mining can degrade aquatic habitats used by bull trout by altering water chemistry (e.g., pH);
altering stream morphology and flow; and causing sediment, fuel, and heavy metals to enter
streams (Nelson et al. 1991, Spence et al. 1996). The U.S. Forest Service has issued a special
use permit in the upper Chikamin Creek drainage for an exploratory mining operation. Bull trout
spawn just downstream in Chikamin Creek and hold within the Chiwawa River for most of the
year. Small-scale recreational gold mining occurs at placer claims in other the Wenatchee River
core area, particularly in the Peshastin Creek watershed.
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Residential Development

As described in the draft bull trout recovery plan (USFWS 2002b), the Wenatchee River core
area is affected by residential development. Areas and habitat concerns include the following:
the Wenatchee River downstream of Leavenworth (loss of side channels, bank revetment, and
floodplain development); the Wenatchee River through the communities of Plain and Ponderosa
(degraded water quality due to improperly functioning septic systems); Peshastin Creek (below
the Ingalls Creek confluence, the natural channel and floodplain function has been disturbed due
to channel constriction and confinement); Icicle Creek (lower portion of the river has been
impacted from loss of riparian vegetation, bank hardening, and residential development); Nason
Creek (lower Nason Creek has been impacted by channel confinement, removal of riparian
vegetation, and reduction in large woody debris recruitment); the White River (below Panther
Creek there has been loss of riparian and large woody debris recruitment); and Lake Wenatchee
(shoreline development and associated loss of riparian vegetation, increased nutrient loading,
and inadequate sewage treatment from old septic systems).

Numerous areas within this core area are experiencing a shift from an economy based on natural
resources (agriculture, forestry, and mining) to an economy more dependent on industries
associated with tourism, recreation, and general goods and services. Some increased population
growth has occurred within the core area.

Fisheries Management

Past fisheries management included bounties and eradication efforts directed at bull trout.
Current fisheries management have fewer direct impacts to bull trout, but effects likely occur
through stocking of non-native species, harvest management, and effects on prey base. Problems
with non-native species in the Wenatchee River core area are primarily brook trout (WSCC
1999, 2000, 2001). In the Wenatchee River, brook trout are present in the Chiwawa River
including Chikamin and Big Meadow creeks (USFS 1999). The introduction of brook trout into
Schaefer Lake in the 1940's was most likely the source population. Efforts to eradicate brook
trout from Schaefer Lake have been unsuccessful. Previously stocked brook trout, which
interbreed and compete directly with bull trout, are still present in upper Icicle Creek (USFWS
1997).

Fisheries management can also impact bull trout by promulgating fishing regulations that lead to
the incidental harvest of bull trout and trampling of bull trout redds by wading anglers. Injury
and mortality from incidental catch of bull trout and harvest as a result of misidentification still
continues under existing fishing regulations (e.g., only 44 percent of surveyed Montana anglers
correctly identified bull trout; Schmetterling and Long 1999). In experimental tests, a single
wading event just before hatching can result in up to 43 percent mortality of eggs (Roberts and
White 1992). Regulations th