Unofficial FERC-Generated PDF of 20060127-0037 Received by FERC OSEC 01/23/2006 in Docket#:

ORIGINAL

United States Department of the Interior

P-2342-000

FISH AND WILDLIFE SERVICE = 3
Western Washington Fish and Wildlife Office g-r-. § o
510 Desmond Drive SE, Suite 102 zg E '“,33
Lacey, Washington 98503 S o 9 2 .
<~ w i Drr:1
in Reply Refer To: e o ;:; Mo
1-3-05-F-0059 % =<3
SN 79 006™
s Y
Secretary Magalie R, Salas
Federal Energy Regulatory Commission
888 First Street, NE
Washington DC 20426

Subject: Duplicate Biological Opinion for the Condit Hydroelectric Project (p-2342)

Dear Secretary Salas:
We understand that the biological opinion (Opinion} for the Condit Hydroelectric Project (p-

2342), which we mailed to you on November 30, 2005, cannot be located. We are sending you
a duplicate copy for your records.
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

Western Washington Fish and Wildlife Office
510 Desmond Drive SE, Suite 102
Lacey, Washington 98503

In Reply Refer To:
1-3-05-F-0059

ROV 30 2005

Secretary Magalie R. Sa.lz;s
Federal Energy Regulatory Commission

888 First Street, NE
Washington DC 20426

Subject: Re-initiation of formal consultation for the Condit Hydroelectric Project (p-2342)

Dear Secretary Salas:

This document transmits the U.S. Fish and Wildlife Service’s (Service) reinitiation of
consultation and Biological Opinion (Opinion) based on our review of the proposed project,
which consists of interim operation of Condit Hydroelectric Project and dam removal, located in
Skamania and Klickitat Counties in Washington State, and its effects to the bull trout (Salvelinus
confluentus) and bull trout critical habitat in accordance with section 7 of the Endangered
Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

Your December 2, 2004, request for re-initiation of formal consultation was received on
December 3, 2004. The Federal Energy Regulatory Commission (FERC) previously requested
formal consultation for effects of the interim dam operation and dam removal on the Columbia
River Distinct Population Segment (DPS) of bull trout. The Service concluded that consultation
with the issuance of its Opinion on September 9, 2002. On October 6, 2004, the U.S.
Department of the Interior designated the White Salmon River from the mouth to approximately
river mile (rm) 16 as bull trout critical habitat for the Columbia River DPS of bull trout. On
March 10, 2005, FERC issued a notice of settlement agreement modification and solicitation of
comments for the Condit Project. The amendment to the settlement agreement, which we
assume will be adopted by FERC, extends the timeline for commencement of dam removal by
two years and allows interim operation for an additional two years. In addition, the 2004 project
description contains a report on sediment impacts which was not available when we completed
our 2002 Opinion. On September 22, 2005, the U.S. Department of the Interior combined all of
the listed populations of bull trout into one final critical habitat designation, and in doing so,
replaced the final critical habitat designation dated October 6, 2004 for the Klamath River and
Columbia River populations of bull trout. The actual critical habitat designation of 16 rm on the
White Salmon River remains unchanged.
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Secretary Salas 2

As provided in 50 CFR Part 402.16, re-initiation of formal consuitation is required where
discretionary Federal agency involvement or control over the action has been retained (or is
authorized by law) and where (1) the amount or extent of incidental take is exceeded; (2) new
information reveals effects f the agency action that may affect listed species or critical habitat in
a manner or to an extent not considered in a previous opinion; (3) the agency action is
subsequently modified in a manner that causes an effect to the listed species or critical habitat
that was not considered in the original opinion; or (4) a new species is listed or critical habitat
designated that may be affected by the action.

Based on the critical habitat designation, the two-year time extension, and new information on
sediment impacts, we agree that re-initiation of consultation is warranted. This Opinion analyzes
the project effects to threatened bull trout as the result of the two year time extension and based
on sediment impacts which we believe will occur over a larger geographical area than we
assumed in our 2002 Opinion. Our 2005 Opinion also analyvzes project effects to bull trout
critical habitat. Our 2005 Opinion supplements the 2002 Opinion. All analysis and take
coverage from the earlier Opinion is still valid except to the extent explicitly modified in the
2005 Opinion.

This Opinion is based on information provided in the Service’s September 6, 2002 Opinion, the
Project Final Environmental Impact Statement (FEIS 1996), the final supplemental Final
Environmental Impact Statement (FSFEIS 2002), the 2004 Project Description and Appendices,
which includes the sediment behavior analysis referenced in this Opinion, the final rule
designating bull trout critical habitat in the Columbia River (USDI 2004, USDI 2005), and other
documents filed with FERC that are now part of the official record for the Condit Project. A
complete administrative record of this consultation is on file in the U.S. Fish and Wildlife
Service's Western Washington Fish and Wildlife Office in Lacey, Washington.

The FERC designated PacifiCorp as their non-Federal representative for purposes of section 7
consultation on July 5, 2001. With regard to correspondence relating to section 7 consultations,
we normally only provide copies to FERC and its designated non-Federal representative. We are
sending PacifiCorp a copy of this letter and the Opinion and will provide one to any other party
that requests it, in lieu of serving the entire Service List.

If you have any questions regarding this Opinion, please contact Lou Eflyn Jones or Craig

Hansen, of my staff at (360) 753-9440.
Singerely, ,
/;a;(/ /?{x; Wl

, i/I(en S/Bérg, Manager
r/é 7 g
[, Western Washington Fish and Wildlife Office

cc:
NMEFS, Portland, OR (S. Ca-lon)
American Rivers, Portland, OR (B. Swift)
PacifiCorp, Portland, OR (G. Miller)
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SCOPE OF CONSULTATION

The effects of interim operations up to 2006 and dam removal activities on bull trout have been
addressed in a separate Biological Opinion (Opinion) dated September 6, 2002. This reinitiation
of consultation covers the effects of interim project operation until 2008 and sediment impacts to
bull trout in the Columbia River that are determined “likely to adversely affect” threatened bull
trout. In addition, this consultation covers the effects of dam removal that are determined “likely
to adversely affect” designated bull trout critical habitat. Our 2005 Opinion supplements the
2002 Opinion. All analysis and take coverage from the earlier Opinion is still valid except to the
extent explicitly modified in the 2005 Opinion.

CONSULTATION HISTORY

Our 2002 Opinion provides the consuliation history up to September 6, 2002. On October 6,
2004, the U.S. Department of the Interior designated the White Salmon River from the mouth to
approximately river mile (rm) 16 as critical habitat for the Columbia River Distinct Population
Segment (DPS) of bull trout. In a letter dated November 4, 2004, the Federal Energy Regulatory
Commission (FERC) requested clarification from the U.S. Fish and Wildlife Service (Service)
about the need to reinitiate formal consultation. In a letter dated November 19, 2004, the Service
clarified for FERC that reinitiation was required. FERC requested reinitiation of formal
consultation for bull trout critical habitat with a letter dated December 1, 2004. In a letter dated
January 28, 2005, the Service stated that it had received the recuest for consultation and had all
the information needed to reinitiate.

In a notice issued March 10. 2005, FERC requested comments on a modification to the
Settlement Agreement that was signed by all parties to that agreement. The modification
extended the timeline for interim operation and dam removal from 2006 to 2008 in order to allow
PacifiCorp to generate additional revenue for permitting and mitigation and to provide additional
time to obtain permits. For purposes of this consultation, we assume that FERC will accept the
amendment and that project operations will continue until 200¥, when dam removal activities
will commence.

BIOLOGICAL OPINION

DESCRIPTION OF THE PROPOSED ACTION

Covered Activitles

FERC proposes to extend the existing operating license for the Condit Hydroelectric Project
through October 2006 (increasing the current license term from 28 to 41 years) and to
incorporate the terms and conditions of a Settlement Agreement that provides for dam removal
upon expiration of the proposed amended license term. An amzndment to the Settiement
Agreement, which we are assuming that FERC will incorporate into its license order to
surrender, would extend the timeline for interim operation and dam removal until 2008.
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Except for the extension in timeline, the proposed action has not changed since the issuance of
our 2002 Opinion. PacifiCorp has provided us with an updated Project Description (2004) that
supplements the Final Supplemental Final Environmental Impact Statement (2002) and provides
greater detail on dam removal activities and site management plans discussed in the 2002
Opinion. In addition, the updated Project Description contains several appendices on sediment
behavior required for the Water Quality 401 Certification. These documents have clarified our
understanding of the project description and the effect of sediments released by dam removal.

We will briefly summarize the elements of the project description already discussed in the 2002
Opinion and discuss new information in greater detail. The 2002 Opinion organizes its
discussion about the Proposed Action into three categories: (1) a description of project facilities;
(2) dam removal activities; and (3) measures required by FERC. The project facilities section
includes descriptions of existing hydroelectric operation, raising or lowering of the reservoir,
instream flows, project maintenance, project outages due to load rejection, and spill events. The
section on dam removal includes a description of site set-up, construction of access roads,
remova! of Condit dam, removal of the cofferdams, surge tank, wood stave pipeline, steel and
wood penstock, lakebed restoration, water and gas line remediation, Northwestern Lake Bridge
remediation, and removal of recreational facilities. The section on FERC requirements includes
a list of site management plans required for protection of environmental resources and public
safety. Please refer to the 2002 Opinion for a more details.

PacifiCorp proposes to blast an opening in the dam and allow the reservoir to drain completely in
approximately six bours. The remainder of the dam, including the coffer dam originally erected
during construction of the dam, will be removed over the next year. Initial dam breaching would
occur in the late fall so that the bulk of the sediment impacts would occur during the rainy
season, when the river is naturally more turbid. The schedule for construction is as follows:

August - September 2008 Mobilize, develop staging areas, and construct
access roads

September - October 2008 Remove gates, install, relocate and modify water
lines, water supply, bridge modifications

October 2008 Blast the drain tunnel and drain reservoir

November 2008 - July 2009 Dam demolition and removal of related facilities

August 2009 Demobilization

The information provided since issuance of our 2002 Opinion includes the following reports
written in 2004: (1) Access roads, work areas and staging areas locations and tabulations; (2)
Northwestern Bridge Evaluation Report: a Schematic Design Proposal for Bridge Pier
Protection; (3) Updated Project Description, including greater detail about dam and appurtenant
facilities removal and site management plans; (4) Sediment Behavior Analysis; and (5) Sediment
Behavior Effects on Beneficial Uses. Of this new information, the site management plans and
sediment behavior analysis are pertinent to our discussion of project effects on bull trout and bull

trout critical habitat.

Each site management plan contains a monitoring plan, reporting schedule, and adaptive
management component. The site management plans include the following:
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e Revegetation Plan: The reservoir and other areas disturbed by construction activities will
be restored to conditions representative of early succession native riparian vegetation in
the locale with a woody shrub component. The focus is on minimizing erosion and
delivery of sediment to the river and limiting the colonization of noxious weeds at the
site.

e Wetland Mitigation Plan: This plan delineates and characterizes those wetlands that
would have impacts due to dam removal, mostly low functioning wetlands fringing the
reservoir and some alongside the White Salmon River downstream of the dam.
PacifiCorp states that higher functioning wetlands will naturally replace these wetlands at
approximately a 1:1 ratio in the reservoir site and downstream due to the existence of
upslope seed sources and natural hydrology from perennial streams and seeps.

e Sediment assessment and management plan: This plan outlines methods that will be used
to manage release of sediment in Northwestern Lake and to describe other work activities
and plans for managing sediment at those sites. Pre-dam removal activities include:
construction of an access road to the spillway; installation of a permanent water supply
line below the pre-dam thalweg; scour protection for Northwestern Lake Bridge;
relocation of the Mt. Adams Orchard Water supply facility; construction of the drain
tunnel; removal of non-essential mechanical items on the dam, including the spillway
gates, Tainter gate and radial gates; removal of large woody debris (LWD) from upstream
of the dam; and use of water for dust suppression.

PacifiCorp will employ Best Management Practices (BMPs) for construction activities to
reduce erosion from surface runoff, including erosion control fencing, slope stabilization,
and revegetation. Work that will increase river turbidity levels, such as removal of LWD,
will be done in later September just prior to dam breaching. A spill prevention and
containment plan will be in place for near-water work, and silt curtains and cofferdams
will be used for in-water work, when appropriate. Concrete matenals will be kept away
from the niver.

A monitoring plan and schedule for water quality parameters is included in this section of
the project description. Monitoring under this plan will incorporate both the construction
period and for ten years thereafter to determine turbidity levels due to storm runoff from
reservoir sediments.

o Bank stabilization plan: This plan relates to public safety in that it establishes criteria and
methods for determining whether slopes in the former reservoir area are stable enough to
allow for human access and whether unstable banks need to be actively managed to
ensure that they reach a stable state in a controlled timeframe. One of the goals of the
plan is to safely accomplish revegetation of slopes per the revegetation plan as soon as
practicable.

e Canyon and woody debns management plan: This plan relates to the management of an
unknown quantity of LWD that is presumed to be trapped in the reservoir sediments and
would be exposed or eroded along with sediments once the dam is removed. The plan
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establishes criteria for determining whether LWD entrapped in reservoir sediments
should be dislodged and or allowed to remain in place; whether LWD above or below the
former dam site is creating a fish passage barrier; and methods for dislodging LWD from

reservoir sediments or downstream, if that is necessary.

e Upland (non-mervoir) stormwater and erosion control plan: This plan establishes BMPs
to minimize water quality impacts from construction activities taking place outside the

reservoir and dam removal sites.

o Blasting plan: This plan relates to controlled blasting that will be used to remove
sections of the dam and may be used to dislodge LWD that is causing a structural threat
or fish passage barrier once the dam has been removed. The plan establishes methods to
reduce the level of vibration, reduce water quality impacts, and increase public safety.

e Spill prevention and coﬁtainmcnt plan: This plan establishes BMPs for avoiding
contaminated spills from construction equipment in the upland areas and minimizing the
effects should spills occur.

s Sediment Behavior Analysis: The sediment management plan includes a sediment
behavior analysis report (2004) predicting behavior of an estimated 2.4 million cubic
yards of sediment expected to be released from dam removal and the effects of this
release on water quality to the White Salmon and Columbia Rivers. The Beck report
(1998) provided information on sediment impacts used in our 2002 Opinion. The more
recent report builds upon our understanding about sediment processes at work in dam
removal and projected water quality impacts in the White Salmon and Columbia Rivers.

In 1994, PacifiCorp undertook a study to characterize the contaminant level of sediments in
Northwestern Lake. The U.S. Army Corps of Engineers (Corps) has developed a framework for
evaluating sediments and the suitability of disposing of those sediments in the Columbia River
referred to as the Dredge Material Evaluation Framework (dated 1998). PacifiCorp and the
Corps are currently determining the degree to which additional sediment testing will be required
under the Corps 404 permitting process (A. Poindexter in litt. 2005). We assume that sediments
released by dam remova) will be addressed appropriately by the Corps in accordance with the
applicable provisions of the Dredge Material Evaluation Framework.

Per email communication dated September 20, 2005, PacifiCorp will include the Service in
annual briefings made to the Washington State Department of Ecology to report on monitoring
data collected for these plans. The briefings are intended to evaluate the success of meeting
performance standards established in the site management plans and to contribute scientific
information to inform future dam removal projects.

Action Area

The project action area is defined as the geographic extent of all direct and indirect effects of a
proposed agency action (50 CFR 402.02 and 402.14(c)(2)). The 2002 Opinion defines the action
area as: (1) the White Salmon River from its mouth to rm16, including Northwestern Lake; (2)
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tributaries that enter this reach (Buck Creek, Gilmir Creek, Little Buck Creek, Mill Creek,
Rattlesnake Creek, Spring Creek) from their confluence upstream to the point that they become
impassible to bull trout; and (3) an area within the Columbia River extending five miles
downstream from the mouth of the White Salmon River and about Y4 mile outward from the
north shoreline.

Based on the sediment behavior report (G&G Associates 2004), we believe that the short-term
project impacts from suspended sediments and turbidity will extend downstream to the mouth of
the Columbia River. Based on observations of bull trout in the lower Columbia River mainstem,
we have therefore defined the action area for this consultation as the White Salmon River from
mm 16 to its mouth and the Columbia River mainstem from the mouth of the White Salmon River
at rm 167 to Puget Island at approximately rm 47, a distance of about 120 miles (See Figure 1).

The Service has designated critical habitat in the White
Salmon River from rm 0.0 to rm 16. Critical habitat was not
designated along the mainstem Columbia River. Therefore,
even though the action area includes the Columbia River
mainstem, our analysis of effects to bull trout critical habitat
will be confined to the designated areas of the White Salmon
River. Our analysis of effects to bull trout will include the
entire action area.

Conservation Measures

Conservation measures represent actions pledged in the

Figore 1 Action area ~ project description by the action agency or applicant to

minimize or compensate for effects of the projects on listed

species. PacifiCorp has agreed to construct pockets in the drain tunnel to provide resting areas
for fish to facilitate upstream migration. In addition, it will remove the cofferdams placed during
the oniginal dam construction and now buried in sediments by May of the year after dam removal
so that anadromous fish and char can gain access to habitat upstream with minimal delay.
PacifiCorp has also pledged to remove the lowest portions of the dam from July through
November, the time of seasonal low flows, to ensure that all concrete will be removed from the
river bottom and will complete all in-water work by the following August to lessen adverse
effects on multiple year classes of anadromous fish and char.

STATUS OF THE SPECIES
(range wide and/or recovery unit)

Taxonomy

The bull trout (Salvelinus confluentus, family Salmonidae) is a char native to the Pacific
Northwest and western Canada, first described as Salmo spectabilis by Girard in 1856 from a
specimen collected on the lower Columbia River, and subsequently described as Saimo
confluentus and Salvelinus malma (Cavender 1978). Bull trout and Dolly Varden (Salvelinus
malma) were previously considered a single species (Cavender 1978, Bond 1992). Cavender
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(1978) presented morphometric, meristic, osteological, and distributional evidence to document
specific distinctions between Dolly Varden and bull trout. Bull trout and Dolly Varden were
formally recognized as separate species by the American Fisheries Society in 1980 (Robins ef al.
1980). Although bull trout and Dolly Varden co-occur in several northwestern Washington niver
drainages, there is little evidence of introgression (Haas and McPhail 1991}, and the two species
appear to be maintaining distinct genomes (Leary et al. 1993, Williams ez al. 1995, Kanda er al.
1997, Spruell and Allendorf 1997). Lastly, the bull trout and the Dolly Varden each appear to be
more closely related genetically to other species of Salvelinus than they are to each other (Grewe
et al. 1990, Pleyte et al. 1992, Crane et al. 1994, Phillips et al. 1995). For example, the bull trout
is most closely related to the Japanese char (S. leucomaenis) whereas the Dolly Varden is most
closely related to the Arctic char (S. alpinus).

Physical Description

The bull trout is a long slender fish with a large head and jaws relative to its body-size. Its tail
fin is only slightly forked, and even less so in young fish. Bull trout coloration can be variable,
but generally, the body’s background color is gray infused with green. Bull trout found in lakes
may be silvery grey. The body is covered with small white and/or pale yellowish spots with
intermingling pink or red spots that may not always be present. The ventral region can range
from white to orange. Bull trout typically have 15-19 gill rakers, 63-66 vertebrae, and 22-35
pyloric caeca. Bull trout of large size can be differentiated from Dolly Varden with bull trout
having a larger head and jaws in addition to the head being more flat. Bull trout have spotless
fins with the lower fins having white anterior borders. The spotless fin characteristic of bull
trout is often used by fisheries agencies to help promote angler identification of bull trout versus
other fish, such as brook trout (Salvelinus fontinalis}(Behnke 2002).

Distribution

The historical range of the bull trout includes major river basins in the Pacific Northwest at about
41 to 60 degrees North latitude, from the southern limits in the McCloud River in northern
California and the Jarbidge River in Nevada to the headwaters of the Yukon River in the
Northwest Territories, Canada (Cavender 1978, Bond 1992). To the west, the bull trout’s range
includes Puget Sound, various coastal rivers of British Columbia, Canada, and southeast Alaska
(Bond 1992). Bull trout occur in portions of the Columbia River and tributaries within the basin,
including its headwaters in Montana and Canada. Bull trout also occur in the Klamath River
basin of south-central Oregon. East of the Continental Divide, bull trout are found in the
headwaters of the Saskatchewan River in Alberta and Montana and in the MacKenzie River
system in Alberta and British Columbia, Canada, (Cavender 1978, Brewin et al. 1997).

Listing History

On June 10, 1998, the Service issued a final rule listing the Columbia River and Klamath River
populations of bull trout as threatened (63 FR 31647) under the authority of the Endangered
Species Act (Act) of 1973. This decision conferred full protection of the Act on bull trout
occurring in four northwestern States. The Jarbidge River population was listed as threatened on
April 8, 1999 (64 FR 17110). The Coastal-Puget Sound and St. Mary-Belly River populations
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were listed as threatened on November 1, 1999 (64 FR 58910), which resulted in ali bull trout in
the coterminous United States being listed as threatened. The five populations discussed above
are listed as DPS, i.e., they meet the joint policy of the U.S. Fish and Wildlife Service and
National Marine Fisheries Service regarding the recognition of distinct vertebrate populations
(61 FR 4722).

The Service proposed to designate critical habitat for the bull trout on November 29, 2002 (67
FR 71235). On October 6, 2004, the Service designated critical habitat for the Columbia River
and Klamath River DPSs of the bull trout (69 FR 59996). Critical habitat consists of areas: (1)
occupied by the species where (a) physical or biological features essential to the conservation of
the species (i.e., Primary Constituent Elements (PCEs)) exist and (b) which may require special
management considerations or protection; and (2) specific areas outside the geographical area
occupied by the species which the Service has determined are essential for the conservation of
the species. Federal agencies are required to consult on any action which is likely to jeopardize
the continued existence of any species proposed for listing or result in the destruction or adverse
modification of proposed critical habitat pursuant to section 7(a)(4) of the Act of 1973, as
amended ((16 U.S.C. 1531 et seq.X50 CFR 402.10(a)). For the Columbia River DPS, the cntical
habitat designation totals approximately 1,707 miles of streams and 27,296 acres of lakes and

marshes.

Distinct Population Segments and Population Units

Population units of bull trout exist in which all fish share an evolutionary legacy and which are
significant from an evolutionary perspective (Spruell et al. 1999). These population units can
range from a Jocal population to multiple populations, and theoretically should represent a DPS.
Although such population units are difficult to characterize, genetic data have provided useful
information on bull trout population structure. For example, genetic differences between the
Klamath River and Columbia River populations of bull trout were revealed in 1993 (Leary et al.
1993). The boundaries of the five listed DPSs of bull trout are based largely on this 1993
information.

Since the bull trout was listed, additional genetic analyses have suggested that its populations
may be organized on a finer scale than previously thought. Data have revealed genetic
differences between coastal populations of bull trout, which includes the lower Columbia River
and Fraser River, and inland populations in the upper Columbia River and Fraser River drainages
(Williams et al. 1997, Taylor ef al, 1999). There is also an apparent genetic differentiation
between inland populations within the Columbia River basin. This differentiation occurs
between the (a) mid-Columbia River (John Day, Umatilla) and lower Snake River (Walla Walla,
Clearwater, Grande Ronde, Imnaha rivers, etc.) populations and the (b) upper Columbia River
(Methow, Clark Fork, Flathead River, etc.) and upper Snake River (Boise River, Malheur River,
Jarbidge River, etc.) populations (Spruell ef al. 2003). Genetic data indicate that bull trout
inhabiting the Deschutes River drainage of Oregon are derived from coastal populations and not
from inland populations in the Columbia River basin (Leary er al. 1993, Williams et al. 1997,
Spruell and Allendorf 1997, Taylor et al. 1999, Spruell et al. 2003). In general, evidence since
the time of listing suggests a need to further evaluate the distinct population segment structure of
bull trout DPSs.
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Life History

Bull trout exhibit both resident and migratory life-history strategies (Rieman and McIntyre
1993). Resident bull trout complete their entire life cycle in the tributary (or nearby) streams in
which they spawn and rear. Migratory bull trout spawn in tributary streams where juvenile fish
rear one to four years before migrating to either a lake (adfluvial form), river (fluvial form)
(Freley and Shepard 1989, Goetz 1989), or in certain coastal areas, to saltwater (anadromous)
(Cavender 1978, McPhail and Baxter 1996, WDFW et al. 1997). Resident and migratory life-
history forms may be found together but it is unknown if they represent a single population or
separate populations (Rieman and McIntyre 1993). Either form may give rise to offspring
exhibiting either resident or migratory behavior (Rieman and McIntyre 1993). The multiple life-
history strategies found in bull trout populations represent important diversity (both spatial and
genetic) that help protect these populations from environmental stochasticity.

The size and age of bull trout at maturity depends upon the life-history strategy and habitat
limitations. Resident fish tend to be smaller than migratory fish at maturity and produce fewer
cgges (Fraley and Shepard 1989, Goetz 1989). Resident adults usually range from 150 to 300
millimeters (mm) (6 to 12 inches) total length. Migratory adults however, having lived for
several years in larger rivers or lakes and feeding on other fish, grow to a much larger size and
commonly reach 600 mm (24 inches) total length or more (Pratt 1985, Goetz 1989). The largest
verified bull trout was a 14.6-kilogram (32-pound) adfluvial fish caught in Lake Pend Oreille,
Idaho, in 1949 (Simpson and Wallace 1982). Size differs little between life-history forms during
their first years of life in headwater streams, but diverges as migratory fish move into larger and
more productive waters (Rieman and McIntyre 1993).

Ratliff (1992) reported that bull trout under 100 mm (4 inches) in length were generally only
found in the vicinity of spawning areas, and that fish over 100 mm were found downstream in
larger channels and reservoirs in the Metolius River Basin. Juvenile migrants in the Umatiila
River were primarily 100-200 mm long (4 to 8 inches) in the spring and 200-300 mm long (8 to
12 inches) in October (Buchanan ez al. 1997). The age at migration for juveniles is variable.
Ratliff (1992) reported that most juveniles reached a size to migrate downstream at age 2, with
some at ages 1 and 3 years. Pratt (1992) bad similar findings for age-at-migration of juvenile
bull trout from tributaries of the Flathead River. The seasonal timing of juvenile downstream
migration appears similarly variable.

Bull trout normally reach sexual maturity in 4 to 7 years and may live longer than 12 years. The
species 18 iteroparous (i.e., can spawn multiple times in their lifetime) and adults may spawn
each year or in alternate years (Batt 1996). Repeat-spawning frequency and post-spawning
mortality are not well documented (Leathe and Graham 1982, Fraley and Shepard 1989, Pratt
1992, Rieman and Mclntyre 1996) but post-spawn survival rates are believed to be high.

Bull trout typically spawn from late August to November during periods of decreasing water
temperatures (below 9 degrees Celsius/48 degrees Fahrenheit). Redds are often constructed in
stream reaches fed by springs or near other sources of cold groundwater (Goetz 1989, Pratt 1992,
Rieman and Mcintyre 1996). Migratory bull trout frequently begin spawning migrations as early
as April and have been known to move upstream as far as 250 kilometers (kan) (155 miles) to
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spawning grounds in Montana (Fraley and Shepard 1989, Swanberg 1997). In Idaho, bull trout
moved 109 km (67.5 miles) from Arrowrock Reservoir to spawning areas in the headwaters of
the Boise River (Flatter 1998). In the Blackfoot River, Montana, bull trout began spring
spawning migrations in response to increasing temperatures {Swanberg 1997). Depending on
water temperature, egg 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
220 days. Fry normally emerge from early April through May. depending on water temperatures
and increasing stream flows (Pratt 1992, Ratliff and Howel] 1992).

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,
macro-zooplankton, and small fish (Boag 1987, Goetz 1989, Donald and Alger 1993). Adult
migratory bull trout feed on various fish species (Leathe and Grabam 1982, Fraley and Shepard
1989, Brown 1992, 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 ez al. 1997).

Habitat Affinities

Bull trout have more specific habitat requirements than most other salmonids (Rieman and
Mcintyre 1993). Habitat componernts that influence the species’ distribution and abundance
include water temperature, cover, channel form and stability, valley form, spawning and rearing
substrate, and availability of migratory corridors (Fraley and Shepard 1989; Goetz 1989;
Hoelscher and Bjornn 1989, Sedell and Everest 1991; Howell and Buchanan 1992; Pratt 1992;
Rieman and McIntyre 1993, 1995; Rich 1996; 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),
individuals of this species should not be expected to simultaneously occupy all available habitats
(Rieman et al. 1997a).

Bull trout are found primarily in cold streams, although individual 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). Water
temperature above 15 degrees Celsius (59 degrees Fahrenheit) is believed to limit bull trout
distribution, a limitation that may partially explain the patchy distribution within a watershed
(Fraley and Shepard 1989, Rieman and Mclntyre 1995).

Spawning areas are often associated with cold-water springs, groundwater infiltration, and the
streams with the coldest summer water temperatures in a given watershed (Pratt 1992, Rieman
and Mclntyre 1993, Rieman et al. 1997a, Baxter et al. 1999). Water temperatures during
spawning generally range from 5 to 9 degrees Celsius (4] to 48 degrees Fahrenheit) (Goetz
1989). The requirement for cold water during egg incubation has generally limited the spawning
distribution of bull trout to high elevations in areas where the summer climate is warm. Rieman
and McIntyre (1995) found in the Boise River Basin that no juvenile bull trout were present in
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streams below 1,613 m (5,000 feet). Similarly, in the Sprague River basin of south-central
Oregon, Ziller (1992) found in four streams with bull trout that “numbers of bull trout increased
and numbers of other trout species decreased as elevation increased. In those streams, bull trout
were only found at elevations above 1,774 m (5,500 feet).”

Goetz (1989) suggested optimum water temperatures for rearing bull trout of about 7 to 8
degrees Celsius (44 to 46 degrees Fahrenheit) and for egg incubation of 2 to 4 degrees Celsius
(35 to 39 degrees Fahrenheit). For Granite Creek, Idaho, Bonneau and Scamnecchia (1996)
observed that juvenile bull trout selected the coldest water 8 to 9 degrees Celsius (46 to 48
degrees Fahrenheit), within a temperature gradient of 8 to 15 degrees Celsius (46 to 60 degrees
Fahrenheit) available in a plunge pool.

In Nevada, adult bull trout have been collected at sites with a water temperature of 17.2 degrees
Celsius (63 degrees Fahrenheit) in the West Fork of the Jarbidge River (S. Werdon, pers. comm.,
1998) and have been observed in Dave Creek where maximum daily water temperatures were
17.1 to 17.5 degrees Celsius (62.8 to 63.6 degrees Fahrenheit) (Werdon, in lit. 2001). In the
Little Lost River, Idaho, bull trout have been collected in water having temperatures up to 20
degrees Celsius (68 degrees Fahrenheit); however, these fish made up less than 50 percent of all
salmonids when maximum summer water temperature exceeded 15 degrees Celsius (59 degrees
Fahrenheit) and less than 10 percent of all salmonids when temperature exceeded 17 degrees
Celsius (63 degrees Fahrenheit) (Gamett 1999).

All life-history stages of bull trout are associated with complex forms of cover, including LWD,
undercut banks, boulders, and pools (Fraley and Shepard 1989, Goetz 1989, Hoelscher and
Bjornn 1989, Sedell and Everest 1991, Pratt 1992, Thomas 1992, Rich 1996, Sexauer and James
1997, Watson and Hillman 1997). Jakober (1995) observed bull trout overwintering in deep
beaver ponds or pools containing LWD in the Bitterroot River drainage, Montana, and suggested
that, because of the need to avoid anchor ice in order to survive, suitable winter habitat may be
more restricted than summer habitat. Maintaining bull trout habitat requires stability of stream
channels and of flow (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).

Preferred bull trout spawning habitat consists of low-gradient stream reaches with loose, clean
gravel (Fraley and Shepard 1989). In the Swan River, Montana, abundance of bull trout redds
(spawning areas) was positively correlated with the extent of bounded alluvial valley reaches,
which are likely areas of groundwater to surface water exchange (Baxter ef al. 1999). Survival
of bull trout embryos planted in stream areas of groundwater upwelling used by bull trout for
spawning were significantly higher than embryos planted in areas of surface-water recharge not
used by bull trout for spawning (Baxter and McPhail 1999). Pratt (1992} indicated that increases
in fine sediment reduce egg survival and emergence.

10
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Migratory corridors link scasonal habitats for all bull trout life-history forms. For example, in
Montana, migratory bull trout make extensive migrations in the Flathead River system (Fraley
and Shepard 1989), and resident bull trout in tributaries of the Bitterroot River move downstream
to overwinter in tributary pools (Jakober 1995). The ability to migrate is important to the
persistence of bull trout (Rieman and MclIntyre 1993, M. Gilpin, in litt. 1997, Rieman et al.
1997a). Migrations facilitate gene flow among local populations when individuals from different
local populations interbreed, or stray, to non-natal streams. Local bull trout populations that are
extirpated by catastrophic events may also become re-established by migrants.

Population Dynamics

Although bull trout are widely distributed over a large geographic area, they exhibit a patchy
distribution, even in pristine habitats (Rieman and McIntyre 1993). Increased habitat
fragmentation reduces the amount of available babitat and increases isolation from other
populations of the same species (Saunders et al. 1991). Burkey (1989) concluded that when
species are isolated by fragmented habitats, low rates of population growth are typical in local
populations and their probability of extinction is directly related to the degree of isolation and
fragmentation. Without sufficient immigration, growth for local populations may be low and
probability of extinction high (Burkey 1989, 1995).

Metapopulation concepts of conservation biology theory have been suggested relative to the
distribution and characteristics of bull trout, although empirical evidence is relatively scant
(Rieman and Mclntyre 1993, Dunham and Rieman 1999, Rieman and Dunham 2000). A
metapopulation is an interacting network of local populations with varying frequencies of
migration and gene flow among them (Meffe and Carroll 1994). For inland bull trout,
metapopulation theory is likely most applicable at the watershed scale where habitat consists of
discrete patches or collections of habitat capable of supporting local populations; local
populations are for the most part independent and represent discrete reproductive units; and long-
term, low-rate dispersal patterns among component populations influences the persistence of at
least some of the local populations (Rieman and Dunham 2000). Ideally, multiple local
populations distributed throughout a watershed provide a mechanism for spreading risk because
the simultaneous loss of all local populations is unlikely. However, habitat alteration, primarily
through the construction of impoundments, dams, and water diversions has fragmented habitats,
eliminated migratory corridors, and in many cases isolated bull trout in the headwaters of
tributaries (Rieman et al. 1997a, Dunham and Rieman 1999, Spruell et al. 1999, Rieman and
Dunham 2000). Accordingly, human-induced factors as well as natural factors affecting bull
trout distribution have likely limited the expression of the metapopulation concept for bull trout
to patches of habitat within the overall distribution of the species (Dunham and Rieman 1999).
However, despite the theoretical fit, the relatively recent and brief time period during which buli
trout investigations have taken place does not provide certainty as to whether a metapopulation
dynamic is occurring (e.g., 2 balance between local extirpations and recolonizations) across the
range of bull trout or whether the persistence of bull trout in large or closely interconnected
habitat patches (Dunham and Rieman 1999) is simply reflective of a general deterministic trend
towards extinction of the species where the larger or interconnected patches are relics of
historically wider distribution (Rieman and Dunham 2000). Recent research (Whiteley et al.

11
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2003) does, however, provide stronger genetic evidence for the presence of a metapopulation
process for bull trout, at least in the Boise River basin of Idaho.

Reasons for Listing

Bull trout distribution, abundance, and habitat quality have declined rangewide (Bond 1992,
Schill 1992, Thomas 1992, Ziller 1992, Rieman and McIntyre 1993, Newton and Pribyl 1994,
IDFG in litt. 1995, McPhail and Baxter 1996). Scveral local extirpations have been documented,
beginning in the 1950s (Rode 1990, Ratliff and Howell 1992, Donald and Alger 1993, Goetz
1994, Newton and Pribyl 1994, Berg and Priest 1995, Light ef al. 1996, Buchanan et al. 1997,
WDFW 1998). Bull trout were extirpated from the southernmost portion of their historic range,
the McCloud River in California, around 1975 (Moyle 1976, Rode 1990). Bull trout have been
functionally extirpated (i.e., few individuals may occur there but do not constitute a viable
population) in the Coeur d'Alenc River basin in Idaho and in the Lake Chelan and Okanogan
River basins in Washington (USFWS 1998).

These declines result from the combined effects of habitat degradation and fragmentation, the
blockage of migratory corridors; poor water quality, angler harvest and poaching, entrainment
(process by which aquatic organisms are pulled through a diversion or other device) into
diversion channels and dams, and introduced nonnative species. Specific land and water
management activities that depress bull trout populations and degrade habitat include dams and
other diversion structures, forest management practices, livestock grazing, agriculture, '
agricultural diversions, road construction and maintenance, mining, and urban and rural
development (Beschta ef al. 1987; Chamberlain et al. 1991; Fumniss et al. 1991; Mechan 1991;
Nehlsen et al. 1991; Sedell and Everest 1991; Craig and Wissmar 1993; Frissell 1993; Henjum et
al. 1994; McIntosh et al. 1994; Wissmar et al. 1994; MBTSG 1995a-¢, 1996a-f; Light et al.
1996; USDA and USDI 1995, 1996, 1997).

Rangewide Trend

In the rules listing bull trout as threatened, the Service identified subpopulations (i.e., isolated
groups of bull trout thought to lack two-way exchange of individuals), for which status,
distribution, and threats to bull trout were cvaluated. Because habitat fragmentation and barriers
have isolated bull trout throughout their current range, a subpopulation was considered a
reproductively isolated group of bull trout that spawns within a particular river or area of a river
system. Overall, 187 subpopulations were identified in the 5 DPS, 7 in the Klamath River, 141
in the Columbia River, 1 in the Jarbidge River, 34 in the Coastal-Puget Sound, and 4 in the St.
Mary-Belly River populations. No new subpopulations have been identified and no
subpopulations have been lost since listing. More detailed information on the range-wide trend
of the bull trout is currently being developed for the S-year status review and is not yet available.

New Threats

Since listing, no substantial new threats have been identified.

12



Unofficial FERC-Generated PDF of 20060127-0037 Received by FERC OSEC 01/23/2006 in Docket#: P-2342-000

Ongoing Conservation Actions

Federal Conservation Actions

Federal conservation actions include: (1) the development of a draft Bull Trout Recovery Plan,
(2) ongoing implementation of the Interim Strategy for Managing Anadromous Fish-producing
Watersheds in Eastern Oregon and Washington, Idaho, and Portions of California (PACFISH;
USDA and USDI 1995) and the Interim Strategy for Managing Fish-producing Watersheds in
Eastern Oregon and Washington, ldaho, Western Montana and Portions of Nevada (INFISH,
USDA 1995); (3) ongoing implementation of the Northwest Forest Plan; (4) ongoing
implementation of the Northwest Power and Conservation Council Fish and Wildlife Program
targeting sub basin planning; (5) ongoing implementation of the Federal Caucus Fish and
Wildlife Plan; and (6) ongoing implementation of Department of Agriculture Conservation

Reserve Programs.

State Conservation Actions

Idaho

Conservation actions by the State of Idaho include: (1) the development of a management plan
for bull trout in 1993 (Conley 1993); (2) the approval of the State of Idaho Bull Trout
Conservation Plan (Idaho Plan) in July 1996 (Batt 1996); (3) the development of 21 problem
assessments involving 59 key watersbeds; (4) the implementation of conservation actions
identified in the problem assessments; and (5) the implementation of more restrictive angling
regulations.

Montana

Conservation actions by the State of Montana include: (1) development of the Montana Bull
Trout Restoration Plan issued in 2000 (MBTRT 2000), which defines strategies for ensuring the
long-term persistence of bull trout in Montana; (2) formation of the Montana Bull Trout
Restoration Team and Montana Bull Trout Scientific Group to produce a plan for maintaining,
protecting, and increasing bull trout populations; (3) the development of watershed groups to
initiate localized bull trout restoration efforts; (4) funding of habitat restoration projects,
recovery actions, and genetic studies throughout the state; (5) the abolition of brook trout
stocking programs; and (6) implementation of stricter angling regulations have also become
more restrictive than in the past.

Nevada

Conservation actions by the State of Nevada include: (1) the preparation of a Bull Trout Species
Management Plan that recommends management alternatives to ensure that “human activities
will not jeopardize the future of bull trout in Nevada” (Johnson 1990); (2) implementation of
more restrictive State angling regulations in an attempt to protect bull trout in the Jarbidge River
in Nevada; and (3) the abolition of a rainbow trout stocking in the Jarbidge River.

13
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Oregon

Since 1990, the state of Oregon bas taken several actions to address the conservation of bull
trout, including: (1) Establishing bull trout working groups in the Klamath, Deschutes, Hood,
Willamette, Odell Lake, Umatilla and Walla Walla, John Day, Malheur, and Pine Creek river
basins for the purpose of developing bull trout conservation strategies; (2) establishment of more
restrictive harvest regulations in 1990; (3) reduced stocking of hatchery-reared rainbow trout and
brook trout into areas where bull trout occur; (4) angler outreach and education efforts are also
being implemented in river basins occupied by bull trout; (5) research to further examine life
history, genetics, habitat needs, and limiting factors of bull trout in Oregon; (6) reintroduction of
bull trout fry from the McKenzie River watershed to the adjacent Middle Fork of the Willameite
River, which is historical unoccupied, isolated habitat; (7) the Oregon Department of
Environmental Quality established a water temperature standard such that surface water
temperatures may not exceed 10 degrees Celsius (50 degrees Fahrenheit) in waters that support
or are necessary to maintain the viability of bull trout in the state (Oregon 1996); and (8)
expansion of the Oregon Plan for Salmon and Watersheds (Oregon 1997) to include all at-risk
wild salmonids throughout the state.

Washington

Conservation actions by the state of Washington include: (1) establishment of the Salmon
Recovery Act (ESHB 2496) and Watershed Management Act (ESHB 2514) by the Washington
State legislature to assist in funding and planning salmon recovery efforts; (2) abolition of a
brook trout stocking in streams or lakes connected to bull trout-occupied waters; (3) changing
angling regulations in Washington prohibit the harvest of bull trout, except for a few areas where
stocks are considered "healthy”; (4) collecting and mapping updated information on bull trout
distribution, spawning and rearing areas, and potential habitat, and (5) adopting new emergency
forest practice rules based on the "Forest and Fish Report" process. These rules address riparian
areas, roads, steep slopes, and other elements of forest practices on non-Federal [ands.

Tribal Conservation Actjvities

Many Indian Tribes tbroughout the range of the bull trout are participating on bull trout
conservation working groups or recovery teams in their geographic arcas of interest. Some tribes
are also implementing projects which focus on bull trout or that address anadromous fish but
benefit bull trout (e.g., habitat surveys, passage at dams and diversions, habitat improvement,
and movement studies).

Conservation Needs

Conservation needs reflect those biological and physical requirements of a species for its long-
term survival and recovery. Based on the best available scientific information (Rieman and
Mclntyre 1993, MBTSG 1998, Hard 1995, Healey and Prince 1995, Rieman and Allendorf
2001), the conservation needs of the bull trout are to: (1) Maintain and restore multiple,
interconnected populations in diverse habitats across the range of each DPS; (2) Preserve the
diversity of life-history strategies (¢.g., resident and migratory forms, emigration age, spawning
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frequency, local habitat adaptations); (3) Maintain genetic and phenotypic diversity across the
range of each DPS; and (4) Protect populations from catastrophic fires across the range of each
DPS. Each of these needs is described below in more detail.

1. Maintain and Restore Multiple, Interconnected Populations in Diverse Habitats across the
Range of Each DPS.

Multiple local populations distributed and interconnected throughout a watershed provide
a mechanism for spreading risk from stochastic events (Rieman and McIntyre 1993, Hard
1995, Healey and Prince 1995, Spruell et al. 1999, Rieman and Allendorf 2001). Current
patterns in bull trout distribution and other empirical evidence, when interpreted in view
of emerging conservation theory, indicate that further declines and local extinctions are
likely (Rieman ef al. 1997a, Dunham and Rieman 1999, Rieman and Allendorf 2001,
Spruell et al. 2003). Based in part on guidance from Rieman and Mclntyre (1993), bull
trout core arcas with fewer than five local populations are at increased risk of extirpation;
core areas with between 5 to 10 local populations are at intermediate risk of extirpation;
and core areas which have more than 10 interconnected local populations are at
diminished risk of extirpation.

Maintaining and restoring connectivity between existing populations of bull trout is
important for the persistence of the species (Rieman and Mcintyre 1993). Migration and
occasional spawning between populations increases genetic variability and strengthens
population variability {(Rieman and McIntyre 1993). Migratory comridors allow
individuals access to unoccupied but suitable habitats, foraging areas, and refuges from
disturbances (Saunders et al. 1991).

Because bull trout in the coterminous United States are distributed over a wide
geographic area consisting of various environmental conditions, and because they exhibit
considerable genetic differentiation among populations, the occurrence of local
adaptation is expected to be extensive. Some readily observable examples of
differentiation between populations include external morphology and behavior {e.g., size
and coloration of individuals; timing of spawning and migratory forays). Conserving
many populations across the range of the species is crucial to adequately protect genetic
and phenotypic diversity of bull trout (Leary et al. 1993, Rieman and McIntyre 1993,
Hard 1995, Healey and Prince 1995, Spruell et al. 1999, Taylor et al. 1999, Rieman and
Allendorf 2001). Changes in habitats and prevailing environmental conditions are
increasingly likely to result in extinction of bull trout if genetic and phenotypic diversity
is lost.

2. Preserve the Diversity of Life-history Strategies.

The bull trout has multiple life history strategies, including migratory forms, throughout
its range (Rieman and McIntyre 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 (e.g., resident and fluvial} and multiple migration patterns
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have been noted in the Grande Ronde River (Baxter 2002). Parts of this river system
have retained habitat conditions that allow free movement between spawning and rearing
areas and the mainstem of the Snake River. Such multiple life history strategies belp to
maintain the stability and persistence of bull trout populations to environmental changes.
Benefits to migratory bull trout 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
recolonized should local populations suffer a catastrophic loss (Frissell 1997, Rieman and
MclIntyre 1993, MBTSG 1998).

3. Maintain the Genetic Diversity and Evolutionary Potential of Bull Trout Populations.

When the long-term persistence of a species, taxon, or phylogenetic lineage is
considered, it is necessary to consider the amount of genctic variation necessary to
uphold evolutionary potential which is needed for that taxon to adapt to a changing
environment. Effective population size provides a standardized measure of the amount of
genetic variation that is likely to be transmitted between generations within a population.
Effective population size is a theoretical concept that allows one to predict potential
future losses of genetic variation within a population due to small population size and
genetic drift. Individuals within populations with very small effective population sizes
are also subject to inbreeding depression because most individuals within small
populations share one or more immediate ancestors (parents, grandparents, etc.) after
only a few generations and will be closely related.

The effective population size parameter (N.) incorporates relcvant demographic
information that determines the evolutionary consequences of members in a population
contributing to future generations (Wright 1931). When prioritizing populations for
conservation, N, is an important parameter because it is inversely related to the rate of
loss of genetic diversity and the rate of increase in inbreeding in a population that is
finite, but otherwise randomly mating (Waples 2002). Within a population, the census
number of sexually mature adults per generation (N) and N, are the same when the
following conditions are met: constant and large population size, variance in
reproductive success is binomial (number of progeny per parent follows a Poisson -
distribution), and sex ratio is equal. Because most populations do not conform to these
conditions, the N, to N ratio is usnally below 1.0 (Frankham 1995), and the N, to N ratio
is thought to be between 0.15 and 0.27 in bull trout populations based on computer
modeling (Rieman and Allendorf 2001).

A N, of 50 or more is recommended to avoid the immediate effects of inbreeding and
should be considered a minimum requirement for the short-term conservation of
populations (Franklin 1980, Soulé 1987). Increased homozygosity of deleterious
recessive alleles is thought to be the main mechanism by which inbreeding depression
decreases the fitness of individuals within local populations (Allendorf and Ryman 2002).
Deleterious recessive alleles are introduced into the genome via random mutations, and
natural selection is slow to purge them because they are usually found in the
heterozygous form where they are not detrimental. When populations become small,
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heterozygosity decreases at the rate of 1/(2 N.) per generation which in turn causes an
increase in the frequency of homozygosity of the deleterious recessive alleles. Hedrick
and Kalinowski (2000) provide a review of studies demonstrating inbreeding depression

in wild populations.

Effective population sizes of 500 to 5,000 have been recommended for the retention of
evolutionary potential (Franklin and Frankham 1998, Lynch and Lande 1998).
Populations of this size are able to retain additive genetic variation for fitness related
traits gained via mutation (Franklin 1980).

Bull trout specific benchmarks 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, 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). In this study, the
authors estimated N, for bull trout o be between 0.5 and 1.0 times the mean number of
adults spawning annually. Rieman and Allendorf (2001) concluded that an average of
100 (i.e., 100 x 0.5 = 50) adults spawning each year would be required to minimize risks
of inbreeding in a population and 1,000 adults (i.e., 1,000 x 0.5 = 500) 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.

The combination of resident forms completing their entire life cycle within 2 stream and
the homing behavior of the migratory forms returning to the strearns where they hatched
to spawn promotes reproductive isolation among local buli trout populations. This
reproductive isolation creates the opportunity for genetic differentiation and local
adaptations to occur. Nevertheless, within a core area local populations are usually
commected through low rates of migration. This connection of local populations, linked
by migration, is termed a metapopulation (Hanski and Gilpin 1997). Within a
metapopulation, evolution primarily occurs at the local population level (i.e., it is the
main demographic and genetic unit of concern). However, when longer time frames are
considered (e.g., 10 plus generations), metapopulations become important. For example,
metapopulations allow for the reintroduction of lost alleles and recolonization of extinct
local breeding populations. Migration and gene flow among local populations ensures
that the alleles within a metapopulation will be present in most local breeding populations
and can be acted upon by natural selection (Allendorf 1983).

4, Maintain Phenotypic Diversity.

Healy and Prince (1995) reported that, because phenotypic diversity is a consequence of
the genotype interacting with the habitat, the conservation of phenotypic diversity is
achieved through conservation of the sub-population within its habitat. They further note
that adaptive variation among salmonids has been observed to occur under relatively
short time frames (e.g., changes in genetic composition of salmonids raised in hatcheries;
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rapid emergence of divergent phenotypes for salmonids introduced to new
environments). Healy and Prince (1995) conclude that while the loss of a few sub-
populations within an ecosystem might have only a small effect on overall genetic
diversity, the effect on phenotypic diversity and, potentially, overall population viability
could be substantial. This concept of preserving variation in phenotypic traits that is
determined by both genetic and environmental (i.e., local habitat) factors kas also been
identified by Hard (1995) as an important component in maintaining intraspecific
adaptability (i.e., phenotypic plasticity) and ecological diversity within a genotype. He
argues that adaptive processes are not entirely encompassed by the interpretation of
molecular genetic data; in other words, phenotypic and genetic variation in adaptive traits
may exist without detectable variation at the molecular genetic level, particularly for
neutral genctic markers, Therefore, the effective conservation of genetic diversity
necessarily involves consideration of the conservation of biological units smaller than
taxonomic species (or DPSs). Reflecting this theme, the maintenance of local sub-
populations has been specifically emphasized as a mechanism for the conservation of bull
trout (Rieman and Mclntyre 1993, Taylor ef al 1999).

5 Protect Bull Trout from Catastrophic Fires.

The bull trout evolved under historic fire regimes in which disturbance to streams from
forest fires resulted in a mosaic of diverse habitats. However, forest management and fire
suppression over the past century have increased homogeneity of terrestrial and aquatic
habitats, increasing the likelihood of large, intense forest fires in some areas. Because the
most severe effects of fire on native fish populations can be expected where populations
have become fragmented by human activities or natural events, an effective strategy to
ensure persistence of native fishes against the effects of large fires may be to restore
aquatic habitat structure and life history complexity of populations in areas susceptible to
large fires (Gresswell 1999).

Rieman and Clayton (1997) discussed relations among the effects of fire and timber
harvest, aquatic habitats, and sensitive species. They noted that spatial diversity and
complexity of aquatic habitats strongly influence the effects of large disturbances on
salmonids. For example, Rieman et al. (1997b) studied bull trout and redband trout
responses to large, intense fires that burned three watersheds in the Boise National Forest
in Idaho. Although the fires were the most intense on record, there was a mix of severely
burned to unburned areas left after the fires. Fish were apparently eliminated in some
stream reaches, whereas others contained relatively high densities of fish. Within a few
years after the fires and after areas within the watersheds experienced debris flows, fish
had become reestablished in many reaches, and densities increased. In some instances,
fish densities were higher than those present before the fires or in streams that were not
burned (Rieman et al. 1997b). These responses were attributed to spatial habitat diversity
that supplied refuge areas for fish during the fires, and the ability of bull trout and the
redband trout to move among stream reaches. For bull trout, the presence of migratory
fish within the system was also important (Rieman and Clayton 1997, Rieman et al.
1997b). :

18



Unofficial FERC-Generated PDF of 20060127-0037 Received by FERC OSEC 01/23/2006 in Docket#: P-2342-000

In terms of conserving bull trout, the appropriate strategy to reduce the risk of fires on
bull trout habitat is to emphasize the restoration of watershed processes that create and
maintain habitat diversity, provide bull trout access to habitats, and protect or restore
migratory life-history forms of bull trout. Both passive (e.g., encouraging natural riparian
vegetation and floodplain processes to function appropriately) and active (e.g., reducing
road density, removing barriers to fish movement, and improving habitat complexity)
actions offer the best approaches to protect bull trout from the effects of large fires.

Status of the Columbia River DPS

The Service’s listing rule recognizes 141 subpopulations of bull trout in the Columbia River DPS
within Idaho, Montana, Oregon, and Washington, with additional subpopulations in British
Columbia. Of these subpopulations, approximately 79 percent are unlikely to be reestablished if
extirpated and 50 percent are at risk of extirpation from naturally occurring events due to their
depressed status (USDI 1998). Many of the remaining bull trout occur as isolated
subpopulations in headwater tributaries, or in tributaries where the migratory corridors have been
lost or restricted. Few bull trout subpopulations are considered "strong" in terms of relative
abundance and subpopulation stability. Those few remaining strongholds are generally
associated with large areas of contiguous habitats such as portions of the Snake River basin in
centra! Idaho, the upper Flathead Rivers in Montana, and the Blue Mountains in Washington and
Oregon. The listing rule characterizes the Columbia River DPS as generally occurring as
isolated subpopulations, without a migratory life form to maintain the biological cohesiveness of
the subpopulations, and with trends in abundance declining or of unknown status (USDI 1998).

Extensive habitat loss and fragmentation of subpopulations have been documented for bull trout
in the Columbia River basin and elsewhere within its range (Rieman and McIntyre 1993).
Reductions in the amount of riparian vegetation and road construction in the Columbia River
basin due to timber harvest, grazing, and agricultural practices have contributed to habitat
degradation through elevated stream temperatures, increased sedimentation, and channel
embeddedness. Mining activities have compromised habitat conditions by discharging waste
materials into streams and diverting and altering stream channels. Residential development has
threatened water quality by introducing domestic sewage and altering riparian conditions. Dams
of all sizes (i.e., mainstemn hydropower and tributary irrigation diversions) have severely limited
migration of bull trout in the Columbia River basin. Competition from non-native trout is also
considered a threat to bull trout (USDI 1998).

Generally, where status is known and population data exist, bull trout populations in the
Columbia River DPS are declining (Thomas 1992; Pratt and Huston 1993; Schill 1992). Bull
trout in the Columbia River basin occupy about 45 percent of their estimated historic range
(Quigley and Arbelbide 1997). Quigley and Arbelbide (1997) considered bull trout populations
strong in only 13 percent of the occupied range in the interior Columbia River basin. Rieman et
al. (1997) estimated that populations were strong in 6 to 24 percent of the subwatersheds in the
entire Columbia River basin.

19



P-2342-000

t#:
6 in Docke
01/23/200

FERC OSEC

f 20060127-0037 Received by

ated PDF o

1l FERC-Gener

Unofficia

near the town of Pasco, Washington. The Service identified 2( Subpopuiations in watersheds of
nine major tributaries of the lower Columbia, including the Lewis (2), Klickitat (1), White
Salmon (1), Willamette (3), Hood (2), Deschutes (3), John Day (3), Umatilla (2), and Wajjq
Walla (3) Rivers. The Present distribution of bull troyt in the lower Columbia River basip ig less
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subpopulations in the lower Columbig River, Many Migratory figh are adfluvial gnq inhabjt
eservoirs createg by dams. The Metolius River-Lake Bill Chinook subpopulation is the only
subpopulation jn this geographical gares considered “strong” with an inCrcasing abundance trend,
The Service considers 5 of the 20 subpopulations a4 risk of CXtirpation cayseq by Naturally
Occurring events exacerbated by isolation, single life history form and SPawning area, 454 low
abundance (USD1 1998).

ut
Large damg Separating areag of the Lower Columbia Rjver include McNary, John Day, The
Dalles, and Bonnevilje. Fish may pass in both directions on these dams, but the extent to which
bull trout yge the fish Passage facilities i unknown (UsSp; 1998). The Operation of Bonnevijle
Dam and the potential impactg 14 bull trout in the Lower Columbia Riye; is considered 5 research
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under section 10(a)(1)(B) of the Act, Many of thoge actions were described in the 2002 Opinjon
for the Condit Project (USFws 2002),
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showed that we consulted on a wide array of actions which had varying level of effects. Many of
the actions resulted in only short-term adverse effects — some with long-term beneficial effects.
Some of the actions resulted in long-term adverse effects. No actions that have undergone
consultation were found to appreciably reduce the likelihood of survival and recovery of the bull
trout. Furthermore no actions that have undergone consultation were anticipated to result in the
loss of any subpopulations or local populations of bull trout. A more detailed analysis of
consulted-on effects to the bull trout is available in our files and is hereby incorporated by
reference.

The range-wide status of the bull trout has been affected by a number of HCPs that were
prepared in conjunction with incidental take permit applications to the Service pursuant to
section 10(a)(1)}B) of the Act. The 2002 Opinion discussed the Plum Creek Timber Company
and the Washington Department of Natural Resources HCPs.

An HCP completed recently includes the J.L. Storedahl and Sons Inc. Daybreak Mine Expansion
and Habitat Enhancement Project HCP, which addresses effects to listed species stemming from
the expansion and reclamation of an existing gravel-mining operation on 300 acres adjacent to
the East Fork Lewis River, Clark County, Washington. Bull trout currently are not known to
utilize the East Fork Lewis River, but some populations in the lower Columbia River would
potentially have access to the system for foraging, migration, and over-wintering purposes. The
Service permitted the incidental take of bull trout resuiting from gravel mining and processing
activities, site reclamation, and habitat enhancement efforts. The term of the Storedahl HCP is
25 years. :

STATUS OF BULL TROUT CRITICAL HABITAT
(range-wide and/or recovery unit)

This Opinion does not rely on the regulatory definition of “destruction or adverse modification”
of critical habitat at 50 CFR 402.2. Instead, we have relied upon the standard articulated in the
statute and the August 6, 2004, Ninth Circuit Court of Appeals decision in Gifford Pinchot Task
Force v. U.S. Fish and Wildlife Service (No. 03-35279) to complete the following analysis with
respect to critical habitat.

Critical habitat is defined in section 3 of the Act as: (i) the specific areas within the
geographical area occupied by a species, at the time it is listed in accordance with the Act, on
which are found those physical or biological features (I) essential to the conservation of the
species, and (If) which may require special management considerations or protection; and (ii)
specific areas outside the geographic area occupied by a species at the time it is listed, upon a
determination that such areas are essential for the conservation of the species. “Conservation” is
defined by the Act as the use of all methods and procedures which are necessary to bring any
endangered or a threatened species to the point at which the measures provided pursuant to the
Act are no longer necessary.

A final rule designating critical habitat for the Columbia River and Klamath River DPSs of the
bull trout was issued on October 6, 2004 and replaced by another final rule designating critical
babitat for all of the listed populations of bull trout on September 26, 2005. The Service
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determined that these areas are essential to the conservation of bull trout. Designated critical
habitat includes only those areas that are currently known to be occupied by bull trout or that
contain features and habitat characteristics that are necessary to sustain bull trout. The
designation encompassed non-Federal lands that have greater than one half mile of river
frontage. The final rule does not include waters that are managed under the Northwest Forest
Plan or the Federal Columbia River Power System. Also excluded from the rule are state lands
managed by Washington Department of Natural Resources and other lands that have
conservation agreements provided through HCPs. The final rule determined that these areas do
not meet the requirement of needing additional special management or protection (USDI 2004,
USDI 2005).

In order to be included in a critical habitat designation, the habitat must be “essential to the
conservation of the species.” Critical habitat units (CHU) are patterned after recovery units
identified in the Draft Recovery Plan (USFWS 2002a) for the Columbia River population
segments. Using guidance from this plan, the Service identified habitat areas needed for the
conservation of bull trout. To be included as critical habitat, an area had to provide one or more
of the following three functions: (1) spawning, rearing, foraging, or overwintering habitat to
support existing bull trout local populations; (2) movement corridors necessary for maintaining
migratory life-history forms; and/or (3) suitable and historically occupied habitat that is essential
for recovering existing local populations that have declined, or that is needed to reestablish local
populations required for recovery.

The PCEs for bull trout critical habitat were determined from studies of their habitat
requirements, life-history characteristics, and population biology. PCEs may include, but are not
limited to, features such as spawning sites, feeding sites, and water quality or quantity.

Critical habitat for bull trout includes eight PCEs:

1.  Water temperatures that support bull trout use. Bull trout have been documented in
streams with temperatures from 32 to 72F (0 to 22C) but are found more frequently in
temperatures ranging from 36 to S9F (2 to 15C). These temperatures may vary depending
on bull trout life history stage and form, geography, elevation, diurnal and seasonal
variation, shade, such as that provided by riparian habitat, and local groundwater influence.
Stream reaches with temperatures that preclude bull trout use are specifically excluded
from designation.

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

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

4, A natural hydrograph, including peak, high, low, and base flows within historic ranges or,

if regulated, currently operates under a biological opinion that addresses bull trout, or a
hydrograph that demonstrates the ability to support buil trout populations by minimizing
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daily and day-to-day fluctuations and minimizing departures form the natural cycle of flow
levels corresponding with seasonal variation: This rule finds that reservoirs currently
operating under a biological opinion that addresses bull trout provides management for
PCEs as currently operated.

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

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

7.  Anabundant food base including terrestrial organisms of riparian origin, aquatic macro
invertebrates, and forage fish.

8.  Permanent water of sufficient quantity and quality such that normal reproduction, growth
and survival are not inhibited.

Within the Columbia and Klamath River bull
trout DPSs, the Service designated 13 CHUSs, the
boundaries of which approximate the associated
Recovery Units for the same geographic areas
(See Figure 2). These CHU:s identify, to the
extent known, and using the best scientific data
available, habitat areas that provide at least one
of the physical or biological features essential to
the conservation of the species (PCEs, as
described above). The Service addressed local
populations and factors specific to each river
system, such as size (e.g., stream order), gradient,
channel morphology, connectivity to other
aquatic habitats, and habitat complexity and
Figure 2 Critical habitat units diversity, as well as range-wide considerations. In
addition, areas important as migratory corridors
were considered in terms of the various roles that
migratory corridors have for bull trout, including the need to allow for genetic exchange
between local populations and maintain metapopulation viability (USDI 2004, USDI 2005).

The lower Columbia CHU (Unit 19)

The Condit Dam project area is within the Lower Columbia River Basin CHU (Unit 19)
consisting of portions of the Lewis, White Salmon, and Klickitat Rivers and associated
tributaries in southwestern and south central Washington. This unit extends across Clark,
Cowlitz, Klickitat, Skamania, and Yakima counties. Approximately 340 km (210 mi) of stream
and three reservoirs covering 5,054 ha (12,488 ac) were proposed for critical habitat designation
(USDI 2002). The Lewis River basin has three local populations of bull trout, and the Klickitat
River has one. The Draft Bull Trout Recovery Plan concludes that maintaining the three local
populations in the Lewis River and the one in the Klickitat, and establishing four additional
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populations within the Lewis River and one in the White Salmon River is essential to the
conservation of bull trout (USFWS 2002a).

The Columbia River from the Pacific Ocean (rm 0) to Chief Joseph Dam (rm 544.6) provides
foraging, migration and overwintering (FMO) habitat for tributary populations of bull trout.
Habitat includes the free-flowing reaches of the Columbia River and the reservoirs to the
ordinary high water ¢levations and normal operating pool elevations, respectively. (USDI 2002).
Although proposed for designation as critical habitat in November 29, 2002, the unit
encompassing the Columbia River mainstem was not included in the final rule (USDI 2004,
USDI 2005).

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, and
natural factors in the action area leading to the current status of the species, its habitat, and
ecosystem. 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. Such actions include, but are not limited to, other hydroelectric projects, timber
harvest, water diversions, and other land-management activities.

For the purposes of the analysis of effects to bull trout and bull trout critical habitat, we have
determined that the action area encompasses the White Salmon River from rm 16 downstream to
the confluence with the Columbia River, and the Columbia River mainstem from the confluence
with the White Salmon River downstream to Puget Island near the mouth of the Columbia River.
The following discussion will focus on the status and distribution of bull trout in the action arca.
Detailed discussions concerning the status and limiting factors of bull trout in these areas are
contained in the draft recovery plan (USFWS 2002a) which is incorporated herein by reference.

Setting
ite iver

The White Salmon River originates on the southwest flank of 12,307-foot high Mount Adams,
and then flows south for about 45 miles where it joins the Columbia River (NPPC 1990 as cited
in USFWS 2002). The White Salmon basin totals about 386 square miles, and varies in
elevation from 72 feet to over 12,300 feet. The topograpby is bighly varied, including
mountainous terrain, decply incised canyons, rolling hills and flatter valley floors. Trout Lake
Valley is the largest valley in the basin and is located about 25 miles upstream from the river’s

mouth.
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Stream gradients within the basin are steep and often involve waterfalls. The White Salmon
River drops 5,000 feet between its headwaters and Trout Lake (rm 25), and another 1,800 feet
between Trout Lake and its confluence
with the Columbia River (NPPC 1990 as
cited in USFWS 2002). Upstream of
Northwestern Lake, river gradients
generally range between 2 and 11 percent
(PacifiCorp 2001b as cited in USFWS
2002). The reach undemneath
Northwestern Lake before it was
inundated, and below Condit Dam, has
about a 1 percent gradient. The gradient
of the lowermost 4,200 feet of the White
Salmon River is influenced by the
backwater effect of the Bonneville Pool.
Significant waterfalls occur between rm
20.5 and 21.5 (a number of three- to eight-
foot high cascades and waterfalls), near rm
16.3 (a series of four waterfalls, six-,
cight-, twelve- and 21-feet high), at rm
12.4 (15-foot high water fall), and at rm

7.6 (a six- and twelve-foot high waterfall) ' (Bonnevifie Pool)
(NPPC 1990 as cited in USFWS 2002) -~ \
(Figure 3). Figure 3 White Salmon River

Northwestern Lake stratifies during the summer with the thermocline developing between one
and five meters in depth. The maximum surface water temperature recorded during the two year
study was 17.1 degrees Celsius. At depths greater than five meters, the water temperature
seldom exceeded 10 degrees Celsius. Dissolved oxygen levels exceeded nine parts per million
(ppm) at all depths (PacifiCorp 1991b as cited in USFWS 2002).

The White Salmon River is located in a climatic transition zone on the eastern edge of the
Cascade Mountains, resulting in wet winters and dry summers. The average annual precipitation
is about 49 inches, with 85 percent of this amount occurring from October throngh March (NPPC
1990 as cited in USFWS 2002). Monthly mean flows range from a low of 644 cubic feet per
second (cfs) for the month of September to a high of 1,538 cfs for May. The 100-year flood
event is estimated to be 13,600 cfs. On February 8, 1996, a rain on snow event resulted in
exceptionally high reservoir inflows, causing the spillway flashboards to fail, and an
instantaneous peak discharge estimated at about 45,000 cfs (USGS 2002 as cited in USFWS
2002).

The White Salmon River is located in the grand fir/Douglas-fir vegetation zone, but exhibits a
diverse mixture of microclimates and vegetation. Areas of Douglas-fir, western hemlock and
western red cedar are common, as well as ponderosa pine and Oregon oak. Common understory
vegetation includes Oregon grape, dogwood, vine maple, blackberry, elderberry, huckleberry,
soapbrush and manzanita (NPPC 1990 as cited in USFWS 2002).
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The basin is essentially rural, with most residents scattered along the river or concentrated in the
unincorporated towns of Trout Lake, BZ Comner, and Husum. The community of White Salmon
: (population 1,900) is the largest population

center within or straddling the White Salmon
River basin. Land-use in the basin is primarily
timber production, forest range and agriculture.
About 47 percent of the basin is within the
Gifford Pinchot National Forest and is managed
for timber production, livestock grazing and
recreation (NPPC 1990 as cited in USFWS
2002). The remaining land is either private land
or State land managed by the Department of
Natural Resources. About 4,500 acres, located
primarily in Trout Lake Valley and along the’
> valley between BZ Corner and White Salmon,
. are cultivated for the production of alfalfa, grain
ers~.2- sSorghum, corn, potatoes and fruit orchards.
.- Pastureland for the grazing of beef and dairy

. cattle occurs along the White Salmon River and
‘s its tributaries.

. (-4 ‘ ﬁ’;—
s 1-/

- e

LY :
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The White Salmon River falls within the land
use planning jurisdiction of Klickitat County,
Skamania County, the U.S. Forest Service, and
the Columbia River Gorge Commission. The
White Salmon River between rm 5.0 and rm
12.7 is part of the National Wild and Scenic
Rivers system, and between the mouth and rm
3.3, it is included in the Columbia River Gorge.
National Scenic Area (Figure 4).

e Low bia River Mainst:

The Columbia River is naturally & very dynamic system. It has been affected and shaped over
cons by a variety of natural forces, including volcanic activity, storms, floods, natural events and
climatological changes. These forces have had and continue to have a significant influence on
biological factors, including flows and habitat. Over the past century, human activities have
affected the physical conditions in the lower Columbia River, including migration barriers, such
as dams, changes to flow hydrographs, isolation of the floodplain, diking and filling of wetland
areas, and changes to the channel from navigational activities. Land use in the Lower Columbia
River basin includes 74 percent forest land and 17 percent agriculture. Urban land use is a small
percent of the basin (5 percent) (USGS 1996).
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Bonneville Dam (rm 146.1) is 20 miles downstream from the mouth of the White Salmon River.
From Bonneville Dam downstream, the Columbia River drains an area of about 18,000 square
miles (USGS 1996). Major tributaries of the Columbia River include the White Salmon, Sandy,
Willamette, Lewis, Kalama, and Cowlitz Rivers. The Klickitat River enters Bonneville Pool
from the north and the Hood River from the south, just upstream of the White Salmon River.
Numerous minor tributaries
v enter the Columbia River in
the Bonneville pool and
below Bonneville Dam.

Most precipitation in the
Lower Columbia basin falls
from November through
March. Mean annual
precipitation varies, but is
higher than in other parts of
the Columbia River, ranging
from 113 inches in Cougar,
Washington to 37 inches in
Portland, Oregon (USGS
1996). Streamflow in the
Columbia River is affected
by spring snownelt, winter
rainstorms, and dam

Figure 5 Water quality sampling locations regulation.

In addition to the dams on the Columbia, 17 reservoirs exist in the Willamette, three in the
Lewis, and two in the Cowlitz basin that affect streamflow. Spring snowmelt typically produces
higher flows than winter storms, and flows in the Lower Columbia River are regulated for daily
flood control duning spring snowmelt. Between 1968 and 2000, the average flow near
Bonneville Dam in the Columbia River at the USGS stream gauge #1418910 (Warrendale,
Oregon) was 210,604 cfs (Dennis Gathard, G & G Associates in itt. 2005) (Figure 5). One of
the significant changes to the Lower Columbia River mainstem has been the reduction of the
peak seasopal discharges and changes in the velocity and timing of flows as the result of water
storage by Columbia River basin reservoirs. For instance, flow regulation that began in the
1970s has reduced the 2-year flood peak discharge, as measured at the Dalles, Oregon, from
580,000 cfs to 360,000 cfs (Corps 1999, as cited in USFWS 2002).

Temperatures remain uniform through the Lower Columbia River; with the highest water
temperatures occurring in August. The daily mean water temperature measured near Bonneville
Dam during water years 1969 through 1992 dunng July, August and September reached or
exceeded 20 degrees Celsius at the 90 percentile. Trend data from 1974-1994 indicates
significant upward trends for temperatures over time. The warmest tributary is the Willamette
River; the Lewis and Kalama Rivers contribute the coldest water to the Columbia River from
July to September. Warmer water temperatures coincide with high air temperatures and low
‘streamflows, and temperatures generally increase on a gradient from upstream to downstream
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(USGS 1996). Data collected at The Dalles, Oregon shows that from 1989 to 1992, temperatures
ranged from 1.7 to 25 degrees Celsius, with a mean of 13.7 degrees Celsius (Corps and Grant
County PUD 2001 as cited in FERC 2002).

The background concentration of total suspended solids (TSS) in the Lower Columbia increases
in a downstream direction. The Willamette and the Cowlitz Rivers, with median concentrations
of 21 ppm, produce higher levels of TSS concentrations than other tributaries. Water quality
data for the Columbia River gathered between the years 1968 and 2000 at the Warrendale gage
show that TSS concentrations averaged 15 ppm. The average TSS for the months of October,
November and December at the Warrendale gauge is 7.5 ppm. Data gathered between 1993 and
2002 at Quincy, Oregon showed an average TSS of 28 ppm. The TSS concentrations in the
Columbia River during the sampling periods mentioned ranged from 1 to 363 ppm (G & G
Associates 2004) (Figures 6 and 7).

Turbicity and Susparded Seciment Inthe Cokumbia River st Warrendals, Oregon
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Figure 6 Turbidity and suspended sediment at Warrendale, Oregon
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T5¢ and Turhi ity at Quincy, Oregon
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Figure 7 Turbidity and suspended sediment at Quincy, Oregon

Concentrations of suspended sediment are related to flows, with higher concentrations in spring
and fall/winter storm runoff. The Lower Columbia River is classified as a Class A water body
(excellent) under Washington State Water Quality Standards — Surface Waters (WAC 173-201A-
030).

STATUS OF THE SPECIES
(in the action area)

White Salmon River

There are no known populations of bull trout in the upper White Salmon River watershed (above
the impassable falls at rm 16), nor were any known historically. Despite many fish surveys in
the tributaries of the upper White Salmon basin (including extensive bull trout surveys in 2000),
no bull trout were ever documented (Hiss et al. 2000; WDFW 2000; USFS 2001a as cited in
USFWS 2004). In the lower White Salmon River (below rm 16), two sightings of bull trout
were documented, in 1986 and 1989, above Condit Dam at Northwestern Lake, both by
Washington Department of Fish and Wildlife (WDFW) biologists (WDFW 1998). Gill net sets
and creel censuses in Northwestern Lake have since been conducted for many years without
recording any bull trout catch (WDFW 1998). Historical records (1943) indicate bull trout were
present above Condit Dam in Rattlesnake Creek (Hiss et al. 2000 as cited in USFWS 2004);
however, present habitat conditions in Rattlesnake Creek are believed to be unsuitable for bull
trout (WDFW 2000).

The WDFW documented two sightings by sport anglers downstream from Condit Dam in recent

years. These fish are believed to be migratory bull trout originating from Hood River that utilize
the lower White Salmon River as foraging, migration, and overwintering habitat (WDFW 1998).
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It appears that there is a very low likelihood of a bull trout presence in the upper White Salmon
River above the barrier falls at rm 16. The observations in Northwestern Lake suggest that a
population of bull trout once existed above Condit Dam although there is no evidence to suggest
that one currently exists in the area. A spawning population in the lower White Salmon River
would likely have consisted of fluvial bull trout that migrated to the mainstem Columbia River to
overwinter and feed. Currently, there is no connectivity between the mainstem White Salmon
River and the Columbia River due to the lack of fish passage at Condit Dam.

The White Salmon River up to the impassable falls (rm 16) is considered core habitat for bull
trout recovery (USFWS 2002a). Because bull trout sightings are so rare, and no spawning and
rearing areas have been identified, the White Salmon River is not considered a core azea. The
reasoning for this is that the river does include existing habitat having the essential elements that
would allow for the full expression of life history forms of one or more populations of bull trout
and habitat that can be restored to include the essential elements. Removal of Condit Dam and
restoring the fluvial life history form in the White Salmon River is considered necessary for
recovery of bull trout within the Lower Columbia Recovery Unit (USFWS 2002a).

Migration and occasional spawning between populations increases genetic variability and

. strengthens population variability (Rieman and McIntyre 1993). Benefits to bull trout with a
migratory life-history form having access to the Columbia River would include: (1) greater
growth in the productive waters of the larger river; (2) increased size associated with greater
fecundity, resulting in an increased reproductive potential; and (3) increased ability to disperse so
that spawning streams may be recolonized in the event that a local populations suffers a
catastrophic loss (Rieman and McIntyre 1993; MBTSG 1998, Frissell 1999). Recovery of bull
trout in the Lower Columbia River Recovery Unit will require not only restoring and maintaining
connectivity between local populations in each core area, but reestablishing connectivity between
the local populations in each core area with the Columbia River.

Watershed analysis indicates the upper White Salmon River watershed is “functioning at risk™
due to the presence of an extensive road network, past riparian timber harvest, and high water
temperatures in the waterghed (USFS 2003).

Lower Mainstem Colurgbia River

V2l Historically, the mainstemn
Columbia River was likely
used as a migration corridor,

‘gl foraging area, and
overwintering habitat by bull

. trout that originated in the

Lewis, White Salmon, and
e — Klickitat Rivers (USFWS
— 2002a). Historical records
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Figure 8 Lower Columbia River tributaries 30
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mainstem Columbia in the late 1800s (Donaldson and Cramer 1971 as cited in John Young,
USFWS in list. 2005). Records also indicate bull trout observations at the fish ladder at
Bonneville Dam in 1941, 1947, 1982, 1986, and 1994 (C. Sprague, Corps of Engineers, in litt. as
cited in J. Young, in litt. 2005) and in the lower Columbia River near Jones Beach, near Puget
Island (rm 47) (NMFS, in litt. as cited in J. Young, in litt. 2005).

Five adult bull trout were caught (1994—1998) in the northern Pikeminnow Fishery conducted by
the WDFW in Bonneville Pool and in the mainstem Columbia River below Bonneville Dam
(Wachtel in lizz. 2000 as cited in USFWS 2002a Chapter 6). More recently, bull trout have been
reported from the lower reaches of the Kalama and Lewis Rivers (J. Byrne, WDFW pers.
comm.) and the Sandy River (PGE, in lit1., as cited in USFWS 2002a Chapter 6). Bull trout have
been observed at the mouth of the Klickitat River (WDFW 1998; Wachtel, in litt. 2000 as cited
in USFWS 2002 Chapter 6). A single bull trout was observed March 21, 2005 at the Bonneville
fish passage facility (Bianca Streif USFWS in litz. 2005).

Of the lower Columbia River tnbutaries, bull trout populations are known to occur in the Hood,
Klickitat, Deschutes, John Day, Willamette, and Lewis River basins (Figure 8). Fish from the
Hood, Deschutes, Willamette, and Lewis Rivers are genetically related and similar to coastal
populations. While it is possible that bull trout found in the lower mainstem Columbia could
have originated in any of these river systems, we believe it is most likely that they came from the
Hood River or, possibly, the Klickitat River.

Two subpopulations of the bull trout occur in the Hood River basin within the Middle Fork Hood
River drainage: (1) Lawrence Lake (upstream of Clear Branch Dam) and (2) Middle Fork Hood
River (downstream of Clear Branch Dam and including tributaries). Historically, bull trout
distribution included primarily the mainstern, Middle Fork and tributaries, and a short reach of
the West Fork; and bu!l trout )ikely used the Columbia River for juvenile rearing and adult
foraging (Buchanan ef al. 1997 as cited in USFWS 2004b). Punchbowl Falls is suspected to be a
natural barrier to fish migrations in the West Fork Hood River during low flows; only one bull
trout has been captured at this location (Pribyl et al. 1995, Buchanan et al. 1997 as cited in
USFWS 2004b). Resident and migratory fish are present in both subpopulations, and total
numbers of mature fish are believed to be below 300 individuals basin-wide (Buchanan et al.
1997 as cited in USFWS 2004b).

Snorkle surveys of the Lawrence Lake subpopulation detected 40 to 301 total bull trout annually
from 1992 through 1996, including juveniles (Buchanan ez al. 1997 as cited in USFWS 2004b).
Although upstream passage is now provided by a trap at Clear Branch Dam, the Service
considers this subpopulation isolated until information is available on trap effectiveness. The
Service considers the subpopulation at risk of stochastic extirpation due to its inability to be
refounded, single life history form, limited spawning area, and low numbers.

Bull trout in the Middle Fork Hood River subpopulation are believed to spawn in Compass
Creek and the Middle Fork Hood River. Nineteen fish greater than 200 mm (7.9 in. in fork
length were collected during surveys of Compass Creek in 1995 (Buchanan et al. 1997 as cited in

USFWS 2004b).
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The mouth of the Hood River empties into Bonneville Pool, across the Columbia River from the
mouth of the White Salmon River. Tagging studies indicate that bull trout originating in the
Hood River migrate into the Columbia River. The extent of the migrations is unknown; however
two bull trout tagged in the Hood River system were recovered in Drano Lake in the mouth of
the Little White Salmon River and Coberg Beach at m 182 (ODFW in litt. as cited in J. Young
in litt. 2005). A bull trout tagged in 1994 was captured in 1995 11 km downstream from the
mouth of Hood River (Buchanan et al 1997 as cited in USFWS 2002a Chapter 6).

The Klickitat River core area, just upstream of the White Salmon River, supports one known
population of bull trout, a population that is probably restricted to a resident life history due to a
falls near the confluence which may limit this population’s interactions with bull trout in the
mainstem (USFWS 2002a). Both resident and fluvial forms may persist in this basin. Bull trout
have been caught in the lower Klickitat River that were 360 mm and 432 mm in size (WDFW
1998 as cited in J. Young in lizt. 2005), indicating that they were probably the larger, migratory
fish. Their origin is unknown. There are no population estimates for the resident population.
Bul! trout foraging in the lower Columbia River may originate in this basin, but there is no direct
evidence for this.

Bull trout populations above the three dams on the Lewis River are considered adfluvial,
primarily foraging in the reservoirs and returning to tributaries to spawn. Upstream passage for
all migratory fish to the Lewis River from the Columbia River is blocked by Merwin Dam
located at rm 20 (USFS 2003). Two verified bull trout observations occurred below Merwin
Dam ( F. Shrier in lizt. as cited in USFWS 2002a Chapter 20). No further observations have
occurred, although anecdotal reports indicate that bull trout or Dolly Varden have been caught in
the lower Lewis River (WDF and WDG, undated as cited in USFWS 2002a Chapter 20). Prior
to dam construction, fluvial migrations of bull trout probably occurred seasonally between the
lower Lewis River and the mainstem Columbia River. The origin of bull trout observed below
Merwin Dam is unknown and could be fish coming in from the Columbia River or passing
downstream over the dams. The bull trout population in Merwin reservoir is very small and the
probability of injury or death from passing over Merwin dam is high.

Bull trout inhabiting the Willamette River basin occupy only one portion of a single core area.
Most of the estimated 300 fish in the population of this core area are in the McKenzie River
mainstem. Numerous dams throughout the Willamette basin lack fish passage, or have impaired
fish passage. It is not known whether bull trout use the lower Willamette or enter the Columbia
River, however, given the numerous dams throughout the basin and higher water temperatures in
the lJower Willamette River, we would not expect bull trout to use these areas for foragmg or

overwintering (USFWS 2002a Chapter 5).

The lower Deschutes Core Area is estimated to support approximately 1,500 to 3,000
individuals, with a stable or increasing trend in abundance (USFWS 2002a Chapter 7). Dams are
considered a major factor affecting bull trout in the upper and lower Deschutes River,
interrupting or eliminating passage. Although bull trout have been found below the Pelton and
Round Butte dams, it is not known whether bull trout from this basin migrate to the Columbia

River.
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Hydropower projects are believed to have negative impacts on the downstream migration of
steelhead kelts, or adult fish that spawn more than once (Ferguson et al. 2005). These negative
impacts occur because the fish passage facilities on the Federal Columbia River Power System
are designed to provide upstream passage for spawning adult salmon and downstream passage
for salmon smolts; steelhead use the fish passage facilities differently from salmon. Adult kelts
migrating downstream can be injured or killed by passing through turbines or smolt bypass
systems designed for smaller fish. Injury and mortality associated with passage through the
turbines is assumed to increase with fish length (Bell et al. 1967, 1981 as cited in Ferguson ef al.
2005). Adults migrating upstream can be subject to “fallback” (falling back over the dam)
during high flows or spill events, so that they, too, can be injured or killed. We assume that bull
trout foraging, overwintering, and migratory behavior would make them similarly vulnerable to
the increased risk of passage through these dams, particularly since these migrations can occur
during any time of the year. We therefore believe that bull trout found in Bonneville Pool or
below Bonneville Dam are more likely to have originated from tributaries nearby, rather than
from tributaries separated from foraging areas by dams.

Large mainstem rivers, such as the Columbia, are important to the conservation of the bull trout
because they provide the connection between the tributaries with spawning and rearing habitat,
and foraging, migratory and overwintering habitat. 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 1993 as cited in USFWS 2002c).
Multiple life history strategies help to maintain the stability and persistence of bull trout
populations to environmental changes. Benefits to migratory bull trout 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 recolonized should local populations suffer a catastrophic loss (Rieman and
Mclntyre 1993; MBTSG 1998; Frissell 1999).

Restoring and maintaining connectivity between existing populations of bull trout is important
for the persistence of the species (Rieman and McIntyre 1993). Currently, bull trout in the Lewis
and White Salmon River basins do not have access to the Columbia River because of the lack of
fish passage at dams that are barriers to fish passage. Restoring and maintaining connectivity
between existing bull trout populations in river drainages of the Lower Columbia Recovery Unit
would allow the migratory forms to develop in bull trout populations that have been restricted
due to isolation by the dams to adfluvia! (e.g., Yale Lake and Swift Creek Reservoir) or resident
life histories (e.g., West Fork Klickitat River).

Status of Bull Trout Critical Habitat
(in the action area)

The lower White Salmon River from the confluence with the Columbia River upstream to the
barrier falls at rm 16 has been designated as critical habitat for bull trout (USDI 2004, USDI
2005). Designated critical habitat in the White Salmon River consists of 16.0 rm and is further

divided into three segments:
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1. The White Salmon River from the confluence with the Columbia River (Bonneville Pool)
{rm 0.0) to Condit Dam (rm 3.3). This section is essential in providing connectivity between
the White Salmon River and the Columbia River when fish passage at Condit Dam is
restored.

2. Northwestern Lake from Condit Dam (rm 3.3) to the entrance of the White Salmon River (rm
4_8) at the northeastern end of the reservoir. Northwestern Lake currently provides for FMO
habitat for a possible remnant population of bull trout and may support establishment of a
spawning population in the upper watershed. Following the removal of Condit Dam, the
critical habitat designation in this stream segment will consist only of the restored river
channe) that is currently contained within Northwestem Lake. This restored section of the
White Salmon River will provide FMO habitat for a restored bull trout population.

3. Entrance of the White Salmon River (rm 4.8) to the waterfall at rm 16. The mainstem White
Salmon River provides FMO habitat for a possible remnant population of bull trout and
would provide FMO habitat for a recovered population.

The following discusses the status of primary constituent elements in the action area (the White
Salmon River).

PCE 1 Coo] water temperatures

Water temperatures in the White Salmon River are generally excellent for bull trout, due to the
glacial source of water, inflows from numerous springs and groundwater, and the location of
long stretches of the river through a steep, shaded bedrock canyon. However, water
temperatures immediately below the dam and at the downstream end of the bypass reach are
about 3 degrees and 5 degrees Celsius warmer, respectively, than temperatures at the inlet to
Northwestern Lake (PacifiCorp 1993 as cited in USFWS 2002). The highest water temperature
(17.1 degrees Celstus) recorded by PacifiCorp occurred in the bypass reach (PacifiCorp 1991 as
cited in USFWS 2002). Below the powerhouse, temperatures are elevated about 1 degree Celsius
in summer months (PacifiCorp 1993 as cited by USFWS 2002). RJpanan conditions are impaired
throughout the watershed, therefore contributing to higher temperatures in the tributaries (Haring

2003).

The river below the dam has large pools that could provide thermal refugia from higher
temperatures down to the backwatered area near the mouth. Below the dam, for example, habitat
surveys indicated that the river is 50 percent riffles and 50 percent pools/glides (Hennelly et al
1994 as cited in Haning 2003). Above Northwestern Lake, 25 large deep pools have been
reported (Haring 2003).

2C X c e
“Complex stream channels” refers to LWD, side channels, pools, and undercut banks that
provide complexity of aquatic habitat. LWD is not common in the lower White Salmon River

mainstem, which may be due at least partially to the high energy flows in the confined channe!,
which would tend to transport LWD out of the system, and partially because of the loss of large
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pieces of LWD due to timber harvest in the watershed. LWD is often removed by recreational
rafters (USFWS 2004). LWD accumulations did reportedly exist historically (Haring 2003).

Pools, runs, and glides, and pockets of spawning gravels exist upstream of Northwestern Lake to
the falls at rm 16. Bonneville Pool inundates the lower 0.75 miles of the White Salmon River.
This reach is a low gradient channel that probably accumulated gravel and was likely very
productive historically. Riparian conditions are impaired throughout the watershed, therefore
limiting the recruitment of LWD and contributing to higher temperatures in the tnbutanes
(Haring 2003).

PCE 3 Good quality substrate

This primary constituent element relates to the presence of substrates of sufficient amount, size,
and composition to ensure success of bull trout egg and embryo overwinter survival, fry
emergence and young of the year and juvenile survival. We believe that bull trout historically
spawned and reared in this basin, however, we do not know where those spawning areas might

be.

Stream gradients within the basin can be steep; upstream of Northwestern Lake river gradients
range between 2 and 11 percent; undemeath Northwestern Lake before it was inundated and
below Condit Dam, the river has about a 1 percent gradient (PacifiCorp 2001b as cited in
USFWS 2002). In the high energy areas, pockets of gravel collect along the channel margins
and at the downstream end of the numerous large pools; the lower gradient areas likely had
gravel throughout. The lowermost 0.75 miles of the White Salmon, bistorically a low gradient
gravel-bedded niver, is inundated by Bonneviile Pool. Condit Dam blocks transport of sediments
downstream so that gravel presence is low below the dam, especially in the bypass reach, which
is 1.7 miles downstream of the dam. In addition, the steep canyon below the dam has little
gravel on the banks that might be recruited to the river (Haring 2003).

PCE 4 Natural hydrograph

Above Condit Dam, the White Salmon River has a natural range of variability of flows, with
spring snowmelt causing an increase in average daily flows to 1,538 cfs in May. Low flows
average 644 cfs in September. Low flows are maintained by glacial snowmelt and groundwater
seeps and springs. High flows are generally caused by rain on snow events when warm air
temperatures and heavy rains cause widespread snowmelt. The 100-year flood event is estimated
to be 13,600 cfs (Haring 2003).

Condit Dam affects the natural flow regime of the river. As discussed in our 2002 Opinion,
project operations use up to 98 percent of the flows for power generation, passing 15 cfs
downstream as a minimumn flow. Project operations also result in higher peak discharge during
storm events when spill gates are opened to prevent overtopping of the dam. Emergency
shutdown or failure can result in abrupt and severe flow fluctuations,
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PCE 5 Sprin undwater sources

Flows and temperatures in the mainstem White Salmon River are generally excellent for
salmonids due to glacial melt runoff and springs or seeps that arise from the porous basalt layers
present throughout the watershed. In the reach at rm 17.15, for example, a spring emerges from
the basalt layer 40 feet below the canyon rim to provide over 700 cfs, or more than 50 percent of
the average summer flow to the White Salmon River (Haring 2003).

According to the project description (PacifiCorp 2004), a total of 17 seeps or streams have been
observed entering Northwestern Lake. It is unknown whether additional seeps exist below the
canyon walls that are currently inundated by the reservoir.

PCE 6 Migratory corridors

Numerous waterfalls occur above Condit Dam that may have been historic or current barriers to
upstream migration of salmonids. These include Husum Falls at rm 7.6 (a six- and twelve-foot
high waterfall), BZ Falls at rm 12.4 (a 15-foot high water fall), Big Brother Falls between rm 16
and rm 16.3 (a series of four waterfalls, six-, eight-, twelve-, and 21-feet high), and falls between
rm 20.5 and 21.5 (a number of three- to eight-foot high cascades and waterfalls (NPPC 1990 as
cited in USFWS 2002). Prior to the construction of Condit Dam, there were reports of Chinook,
cobo, and possibly chum salmon upstream as far as Husum Falls and steelbead upstream of BZ
Falls. We would expect that bull trout could historically access stream habitats up to rm 16.

Condit Dam is a complete barrier to upstream passage for bull trout and other salmonids. In
addition, the dam prevents bull trout and other fish species from migrating safely downstream.,
This barrier prevents bull trout from accessing spawning, rearing, overwintering and foraging
habitats and also prevents salmon from accessing historical spawning areas.

E 7 Ab t f

The White Salmon River basin supports anadromous salmon downstream of the dam, although
the native stocks are at a high risk of extinction (Nehlsen ct al. 1991 as cited in Haring 2003).
Resident rainbow and cutthroat are found throughout the watershed. The presence of Condit
Dam is considered the primary limiting factor of anadromous salmonid production in the White
Salmon River because of the blockage of fish passage, the reduction of available spawning and
rearing habitat, the blockage of LWD and gravel transport, which creates salmonid spawning and
rearing habitat, the low instream flows in the bypass reach, which limit available habitat, and
flow fluctuations which can scour salmon redds and displace or strand juvenile salmon (Haring
2003).

The presence of Bonneville Pool at the mouth of the White Salmon River limits the production
of salmon which provide forage for bull trout (Haring 2003).
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PCE 8 Permanent water supply with good water quality

The flow pattern of the White Salmon River is relatively constant because of glacial melt, large
water recharge potential, and storage capacity (Haring 2003). Low flows are maintained by
snowmelt and numerous springs throughout the watershed. White Salmon River water quality is
considered excellent, based on data collected by PacifiCorp (19915 as cited in USFWS 2002).
During the study period, dissolved oxygen levels ranged between 9.5 and 14.2 ppm, and pH
ranged between 7 and 8. The White Salmon River has high conductivity, indicative of high fish

productivity (Haring 2003).

The river is subject to numerous water withdrawals for irrigation in both the upper and lower
watershed. Although degraded water quality parameters for temperature, fecal coliform, and
nutrients have occurred in the upper watershed, above the falls at rm 16, the lower White Salmon
mainstern has remained relatively unaffected, probably due to the glacially-fed summer flows

and numerous seeps and springs {Haring 2003).

Dam operation provides a minimum flow of 15 c¢fs (or 2 percent of the average annual flow of
1,125 cfs) to the 1.7 mile long bypass reach below the dam, resulting in increased water
temperatures and decreased productivity for forage species. Dam operation also involves flow
fluctuations and higher peak discharges, which may strand juvenile salmonids, de-water or scour
salmon redds. PacifiCorp holds a vested water right of 1,400 cfs for power generation (FERC

1996).
EFFECTS OF THE PROPOSED ACTION
"Effects of the action" is defined in section 7 of the Act’s implementing regulations as:

“the direct and indirect effects of an action on the species or critical babitat, together with
the effects of other activities that are interrelated or interdependent with that action, that
will be added to the environmental baseline. Indirect effects are those that occur later in
time but that are reasonably likely to occur. Interrelated actions are those that are part of
the larger action and depend upon the larger action for their justification. Interdependent
actions are those that have no independent utility apart from the action under consultation.
Regulations implementing section 7(a)(2) of the Act require the Service to consider the
effects of activities that are interrelated or interdependent with the proposed Federal action

(50 CFR 402.02).”

Both interrelated and interdependent activities are assessed by applying the "but for" test which
asks whether any action and its resulting impact would occur "but for" the proposed action.

The Consultation Handbook (USFWS and NMFS 1998) provides the following direction for
determining the effects of FERC relicensing actions and of other ongoing water projects (i.e.,
those existing before the listing of the species under the Act, considered in a section 7
consultation):
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“When analyzing these water projects, as well as water contract renewals for Bureau of
Reclamation (Bureau) programs and ongoing discretionary operations of Bureau and Corps
water facilities, use the same approach as for other types of section 7 analyses:

* “The total effects of all past activities, including effects of the past operation of the
project (emphasis added), current non-Federal activities, and Federal projects with
completed section 7 consultations, for the environmental baseline;

o To this baseline, future direct and indirect impacts of the operation over the new license
or contract period, including effects of any interrelated and interdependent activities,
and any reasonably certain future non-Federal activities (cumulative effects), are added
to determine the total effect on listed species and their habitat.”

Our 2002 Opinion addressed the effects on bull trout of continued operation of the Condit
Project until 2006, dam removal activities, the additional FERC measures, and conservation
measures. This Opinion will not repeat those discussions except to summarize. This Opinion
will discuss the extent that bull trout may be affected by the continued operation of Condit Dam
until 2008, the extent that bull trout in the Columbia River may be affected by sediment releases
from dam removal, and the extent that bull trout critical habitat may be affected by the continued
operation of Condit Dam unti] 2008 and dam removal (See Table 1 for a summary of the effects
covered in the 2002 and 2005 Opinions).

Ongoing project operations for an additional two years

The ongoing effects of dam operation at Condit dam, as discussed in our 2002 Opinion, include
loss of connectivity between foraging and spawning and rearing habitat for bull trout due to the
complete blockage of migration. The dam also blocks other salmonids, major forage species,
from using the spawning and rearing habitat above the dam and contributes to a depression of the
forage base for bull trout. The dam results in alteration of downstream habitats due to blockage
of gravel and LWD transport, continued low instream flows of 15 cfs (about 2 percent of average
annual flows), abrupt or severe flow fluctuations and high ramping rates due to operations, -
maintenance, and emergency shutdowns due to load rejection, and increased stream
temperatures. Higher temperatures, low flows, and habitat alterations may preclude or limit bull
trout or forage species from using the bypass channel or the channel below the powerhouse.
Impacts to forage species from abrupt project shutdowns or maintenance may include scour of
redds, displacement of fry downstream, fish stranding, and loss of spawning and rearing habitat.

In our 2002 Opinion, we discussed the risk to bull trout, if present above the dam, of injury or
death from entrainment over the spillway or through the turbines. As there have been no
observations of bull trout above the dam since 1989, despite numerous surveys, we believe that
the likelihood of current bull trout presence above the dam is extremely low. The risk of injury
or death due to entrainment, therefore, is extremely low.

Condit Dam is likely the main cause for the decline of the White Salmon bull trout subpopulation

because it isolates spawning and rearing habitat from a very significant foraging habitat in the
Columbia River, In addition, Condit Dam is believed to be the major limiting factor for
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salmonid production in the White Salmon River. An illustration of the significance of ongoing
dam operations to saimonid production appears in the Washington State Conservation
Commission's analysis of Salmonid Habitat Limiting Factors for Water Resources Inventory
Area 29. The Water Resources Inventory Area 29 includes the Wind and White Salmon Rivers,
but the original report, issued in 1999, did not include an analysis of the White Salmon River.
The report stated, “Due to the presence of Condit Dam, anadromous salmonid production
potential in the White Salmon River watershed [is] considered . . . limited to the extent that a[n] .
. . analysis [of other limiting factors] would be of little benefit.”" After PacifiCorp announced that
dam removal was viable, the state issued a limiting factors analysis for the White Salmon River
(Haring 2003).
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Table 1 Summary of effects to buil trout aad bull trout critical habitat

Condit Hydroelectric Project

Prepesed dam In Effects on BT
remeval 2002 | In 2005 Critical Habitst
Deconstrucied actiea Physical results Locatios | Ressityin Effects tobull trout | mitigating facters | BO? | BO? {PCEy)
Contioued operation of project uatil 2008
Upstream migration bearier Blocks upstream passage for bull rout | WSR Blocks access 10 Loss of connectivity Restoring Yes Sunwrary | Would improve:
and salmon spawning/ resring and forage base is connectivity and ’ migratory cofridors
babitat, and FMO habitat | significant and n major | forage base i the and forage base
for bull trout. Limits factor in the decline of | WSR are cssential
salmon and steethond WSR bull trout to bull trout
Downstream migration barvier Abecnce of safe downstresm WSR Injury or mortality if Losa of connectivity Restoring Yes Summary | Would improve:
migration entrained over spillway and forage base is connectivity and migratory cormdors
of turbimes; blocks access | significant and s major | forage base in the and forage bese
to FMO helnlat factor in the decline of | WSR are essential
WSR bull trout 1o bull trout
population TeCOVerY
Barvicr to downsiream movement | Scouring/ coarsening of downstream WSR Decreased spawning Loss of forage basc for | Increased gravel Yes Summary | Would improve:
of gravel channel below success for salmon bull trout recruitment to the formge base
dam stoethead lower WSR wouild
increase forage
base,
Barier o downhistream movement | Low amount of LWD in WSR below WSR Decretsed cover, channel | Loss of FMO habitat Increased LWD Yes Summary | Would improve:
of LWD and mstrient cycling the dam complexity, and habitat for bull trout; loss of would increase stream complexity
for bull trout and prey fornge base FMO habitst and and forage base
TOOUrtos increase forage
base
Required instream flow 15cfs 2% of average annual flow WSR Decreased spswning snd | Loss of forage basc and | Restoring natural Yes Surwmary | Would improve:
roaring habitat for overwinlering habitat flows would astural hydrograph
temperwtures; decressed temperatures,
FMO habitat for BT increase salmon
production and
avajlable bull trout
FMO habitat
Load rejection and plant Abrupt drop of instream flows below WSR Scouring and dewatering | Loss of forage bese Resioring natyral Yes Sununary | Would improve:
shutdowns powerbousc; of salmon redds; fish flows would natura] hydrograph
stranding; reduced increase salmon
salmonid habitat production and
available bull trout
FMO habitat
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Drawdown for maintenance and Higher flows during drgwdown, lower | WSR Scouring snd dewatering | Loss of forage base Restoring natural Yes Summary Would improve:
inspection during refill; rapid mping rate of salmon redds; fish flows woukd natural hydrograph
stranding; reduced incresse salmon
salmonid habitat production and
available bull trout
FMO habiat_
Temperature changes Higher water temps in reservoir, NW Lake | Avoidence/reduction in Loas of bull trout FMO | Restoring natural Yes Summary | Would improve;
bypass reach, and below powerhouse and WSR | FMO habitat for bult habitat; loss of forage mnge of temperature
trout; reduced salmon base lemperatures and forage base
spawning and rearing in would increase
bypass reach and below forage base and
powethouse bull trout FMO
1. ) e — habitst
Recervenr drawidnwn lowering uf poul elevation NW Lake | Initial increase in forage Loss of fornge base Restoring Yes Summary Would improve.
for BT (if present) but connectivity to forage base
long term decline in prey bull trout FMO
spocics habitat
Preposed dam ln Effects on BT
remeval 2002 | In2008 Critical Habltat
Deconstructed action Physicsl results Locatisn | Resultyin Effects on bull trewt | mitigating factors | BO? | BO? (PCEs)
Construction actlvities related to dam removal
Fish salvage Trapping and handling WSR Injury or mortality of Injury or mortality Low likelihood of | Yes No Not applicable
bull trout or prey species bull trout presence
Dam removal and related activities | Approximately 10,000 cfs released WSR Entrainment of bull trout | Injury or mortality of Impacts very short | Yes No Not significant
Of prey species bull trout or prey term; low (rclease of 10,000
downstream species likedihood of bull cfs is within s
trout presence natursl renge of
flows)
Increase in suspended sediments WSR, Increased total suspended | Injury or mortality of Initial impects Yes Yes, due Short term adverse
mouth of sediments in water bull trout or prey extremely then to impact:
WSR column specics; stress; decreasing, Low anticipated | water yuality
behavioral changes likelihood of buil longer
trout presence; duration
bull trout will of effects
avoid sediment
plumes,
increase in suspended sediments Columbis | Increased tofal suspended | Avoidance; stress, [mpacts No Yes Not applicable (CH
Rto sediments in water behavioral changes term; bull trout not designated in
mouth column will avoid Columbia)
scdiment plumes.
Bedload filling of pools and in licu site | WSRand | Filling of large poot at Loes of thermal refuge Bull trout can use Yes No Mid torm adverse
rmouthof | mouth of WSR; filling of | for bull trout and prey pools upstream of impact; long term
WSR pools in WSR species; loss of affected resch by improvement:
spawning and rearing the following stream complexity
babitat for prey species | summer. Sand and temperature
will Mush from
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pools in lower
WSR within year
of two,
Loag term effects of dam remeval
Northwestern Lake will disappear | Change from lacustrine i lotic habitat Loss of lacustrine Ifbull trout are present, | Low likelihood of | Yes Would improve:
foraging habitat; will Tose lake foraging; | bull trout presence stream complexity
increased lotic habitat for | however dam removal currently; dam and forage base
bull trout foraging, will increase removal would
migration snd connectivity and bull improve FMO for
overwintering trout FMO habitst. bull trout
Exposure
Very shott term - < onc day
Short term - | to 30 days
Mid term - One 0 12 months
Long term - One to five yoars
Very long term - Cver five yeans
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Because of the low likelihood of bull trout being currently present in Northwestern Lake or the
White Salmon River above the dam, we believe that the likelihood of death or injury to bull trout
due to continued project operations during the next two years is very low. The primary effects of
continued operation until 2008 are: (1) extending the duration of time that bull trout are
restricted from accessing foraging, spawning, and overwintering habitat upstream of the dam;
and (2) continued depression of the forage base in the White Salmon River. Given the fact that
these impacts have been ongoing since the dam was built in 1913, we do not belicve that an
additional two years of operation will have a significant effect on bull trout populations.

Effects of dam removal on bull trout in the Columbia River

Dam removal, like any other construction activity, releases suspended sediment into the stream,
degrading water quality, and changing bedload transport and sediment volume and size
distribution. In addition, dam removal can cause impacts due to entrainment of fish, and impacts
to pools and other habitat. These effects were discussed at length in our 2002 Opinion, and we
will not repeat that discussion here.

The action area of our 2002 Opinion was the White Salmon River from rm 16 to the mouth and
the Columbia River north shore for five miles downstream of the mouth of the White Salmon
River, i.e., encompassing the mixing zone. Based on the sediment behavior analysis (G & G
Associates 2004), and the furthest extent downstream of bull trout observations, we believe that
sediment effects to bull trout may extend as far downstream as Puget Island at rm 47 in the
Columbia River. In addition, we feel that sediment impacts in the White Salmon River could
have a longer duration than originally assumed,

To assess the sediment levels at which adverse affects will occur in the Columbia River and
determine the downstream extent of sediment impacts for this project, we used the guidance
attached in Appendix A, prepared at the Service's Western Washington Fish and Wildlife Office.
This guidance uses the findings in Newcombe and Jensen (1996 as cited in USFWS 2002) on
impacts to fish resulting from suspended sediment. The guidance in Appendix A requires a
measurement of the suspended sediment concentration levels (mg/L or ppm) and duration of
time that sediment impacts would occur. We assume that the effects of suspended sediments on
bull trout would be similar to other salmonids.

We used the sediment behavior analysis provided by G & G Associates (2004) to predict TSS
levels in ppm at four locations over time after dam removal (See Table 2). The four locations

- are: (1) the White Salmon River below Condit Dam, (2) the “mixing zone” (the Columbia River,
3 miles downstream from the mouth of the White Salmon River); (3) the Columbia River just
upstream of Bonneville Dam; and (4) the Columbia River at Quincy, Oregon rm 53.8 (Figure 5).
We assume that the sediment behavior report was done using best professional standards and
best available science.
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Using the Severity-of-Ill-Effects scores from Figure 2 in Appendix A for adult salmonids, we
determined that adverse affects to bull trout will occur in the White Salmon and Columbia Rivers

when:

Average daily TSS levels equal or exceed 1 ppm for 11 months or more;
Intermittent TSS spikes lasting less than a day are 55 ppm or more; and
Intermittent TSS spikes lasting approximately 2 days are 20 ppm or more,

The sediment behavior report identifies three processes by which sediments will erode from the
reservoir area and travel downstream after dam removal. These three processes are important to
note because they provide an understanding of the timing, duration, magnitude, and frequency of
the sediment releases, which are necessary to determine sediment impacts to bull trout.

1.  River Channel Formation (channel incision) will drive sediment transport during the first
year, as the river begins to reform a channel through the reservoir sediments, undermining
and eroding banks in the process. Erosion will be extremely high from this process
initially, decreasing after a more stable river channel forms within about one year.

2. Surface erosion of reservoir sediments will be the predominant source of sediments after
the first year, occurring intermittently with storm events for about three to five years. This
process is caused by stormwater runoff over the surface of the former reservoir, and it will
decline as drainage conveyances form and vegetation begins to stabilize the soil.

3.  Floodplain formation in the reservoir area may occur over the next 30 years after dam
removal, however, it will occur episodically, and the amount of sediment transported in
cach successive floodplain formation event will decline with time. The predicted
frequency of such events after the first five years is less than once a year.

An estimated 2.4 million cubic yards (cy) of sediment are trapped behind Condit Dam in
Northwestern Lake, mostly sand, silt or clay that can be transported by river flows as either
bedload or suspended sediment. Of that total amount, between 1.6 and 2.2 million cy will erode
once the dam is removed. The “in lieu site,” at the mouth of the White Salmon River, will trap
approximately 32 percent of all the sands and larger particles (greater than I mm), and 34
percent of the silts (median size 0.03 mm), or about 451,000 to 897,000 cy, depending upon the
elevation of Bonneville Pool (G & G Associates 2004). Medium-sized sand particles arriving at
the in licu site after that pool has already filled will enter the Columbia River and settle near the
confluence. The effect of filling the in lieu site on bull trout has been discussed in the 2002

Opinion.
As the suspended sediment plume enters the Columbia River and moves downstream, the higher
flows in the Columbia will dilute concentrations. Most of the silt particles that do not settle in

the in lieu site will settle out in the Bonneville Pool. Clay sized particles (less than 0.01 mm)
will pass through Bonneville Dam and remain in suspension throughout the remainder of the

44



Unofficial FERC-Generated PDF of 20060127-0037 Received by FERC OSEC 01/23/2006 in Docket#: P-2342-000

river system (G & G Associates 2004); we therefore do not expect the spawning habitat for
forage species below Bonneville Dam to be altered by settling of these particles.

Dilution from tributaries in the Columbia River will further decrease TSS levels as the sediment
plume moves downstream. The initial pulse will take 48 hours to reach Bonneville Dam and an
additional 50 hours or more to reach the ocean. During the first day, TSS levels in the Columbia
River should occur in the following ranges: 2,333 to 5,833 ppm (mixing zore); 1,100 to 2,630
ppm (Bonneville Dam}; 917 to 2,192 ppm (Quincy, Oregon). At these concentrations, bull trout
may experience impaired homing, a reduction in feeding rate and feeding success, coughing,
increased respiration rate, and behavioral changes, such as alarm, abandonment of cover, and
avoidance. The concentrations should last less than a day as the sediment plume passes through.
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Table 2 Anticipated levels and range of TSS

Condit Hydroelectric Project

From: G&GMM.MHMMW-MMWVWMW Prepared for PacifiCorp, Portland, Oregon.

Rapid draluing of Froquescy Maguitmde Duratien Cansed by Fredicted range of | Physical effects
reservoir ‘ TES splka
White Salmon One time event 10,00C cfs 6 houry Draining reservoir 100,000 - 230,000 | Filling of pool st
Riverbelow dam | afterdambeeach | Extremely high ppm mouth
Columbia River One time event 10,000 cfs 6 hours Druining reservoir 2,332 - 5,833 ppm
mixing zone after dam breach Extremely bigh
Columbia River One time event 10,000 cfy 6 hours Druining reservoir 1,100 - 2,630 ppm
at Bonneville after dam treach | Extremely high
Dam
Columbia River One time event 10,000 cfs 6 houns Draining resexvoir 917 -2,192 ppm
at Quincy, OR after dam bresch | Extremely high
River Changel Frequency Magultade Durxtien Camod by Aaticipatsd Anticipated Anticipated
fermation daily average TSS | dally aversge TSS | dally sverage
at 7 days at 3 days TSS %0 dayy
While Salmon Initial high peaks, | Normal flows Sustained Slope failures; removing | 30,000 ppm 6,000 ppm 3,000 ppm
River befow dam | declining sharply daily chetructions, siorm flows
wi time average
Columbia River Initial high pesks, | Normal flows Sustained Slope failures; removing | 20 ppm 10 ppm 7 ppm
mixing zone declining sharply daily obstructions, storm flows
wi time sverage
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Columbia River Initial high peaks, | Normal flows Sustained Slope failures; removing 8 ppm | ppm | ppm
at Bonneville declining sharply daily obstructions, storm flows
Dam wi time average
Columbia River Initial high peaks, | Nomal flows Sustained Skope failures; removing | 6 ppm I ppm t ppm
at Quincy, OR declining sharply daily obstructions, storm flows
wi time average
River Channel Frequeacy Magaitude Duratios Caused by Predicied raage of | Predicted range of | Predicted range Predicted Predicted
formation TSS splkes xt 7 TSS splkes at 30 of TSS spikes at raoge of TSS range of TSS
days days 90 days splues st 6 m spikesat ] yr
White Saimon [nitial high peaks, | Normal flows up lo 2days | Slope failures; removing 15,000 - 60,000 4,000 - 12,000 ppm | 1,000 - 6,000 ppm 100 - 3,000 100 - 3,000
River below dam | declining sharply obstructions, storm flows | ppm ppm ppm
wi time
Columbis River Initial high peaks, | Normal flows upto Zdays | Slope failures; removing 10 - 400 ppm 3 - 80 ppm 2-40 ppm 1-20 ppm 1-20ppm
mixing zonc declining sharply obstructions, storm flows
wi time
Columbia River initial high peaks, | Normal flows up to 2days | Slope failures; removing | 4 - 180 ppm 1-36 ppm 1-18 ppm 0-9ppm 0-9ppm
&t Boancville declining sharply obetructions, storm flows
Dam w/ ime
Cotumbia River Initial high peaks, | Normal Nows upto 2days | Slope failures; removing | 3 - 150 ppm 1 -30 ppm 0- L5 ppm 0-8ppm 0-8ppm
at Quincy, OR decliming sharpty obstructions, ssorm flows
w/ time
Surface Eresion Frequency Maguitade Duratioa Caused by Anticipated dally Anticipated daily Anticlpated dally | Anticipated Aoticipated
{(First 3to S Yeary) average TSS ot 7 average TSS 30 average TSSat1 | dally average | dally average
day» days yr TSSatdyr TSSatSy
White Salmon Storm runoff for Higher during initial Sustained Surface runoff, declines 22 ppm R ppm 22 ppm T ppm 7 ppm
River below dam | -5 years slorms, then daily with re-vegetation and
gradually declining, average drainage conveyances
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Columbis River Storm runoff for Higher doring initial Sustained Surface runofl, declines 0.1 ppm 0.1 ppm 0.1 ppm 0.0 ppm 0.0 ppm
mixing zone 3-5 yeans stonms, then ) daily wﬂi_lm-wbnuul
gradually declining avemge drainage conveyances
Columbia River Storm runoff for Hisherdm'msitﬂﬂll Sustained Surface runoff, declines 0.1 ppm 0.1 ppm 0.1 ppm 0.0 ppm 0.0 ppm
ot Bonneville 3-5 years daily with re-vegetation and
Dam pldmllydeclimng avemge drainage conveyances
Columbis River Swoem runoff for Higher dusing initisl Sustained Surface runoff, declincs 0.1 ppm 0.1 ppm 0.1 ppm 0.0 ppm 0.0 ppm
at Quincy, OR 3-5 years stormg, then daily with ro-vegetation sad
gradually declining average druinege conveyances
Sarface Ercelea Frequescy Magaitude Duratien Caueed by Predicted TSS Predicted TSS Predicted TSS Prodicted TSS | Predictsd T3S
(First 3 te S Yeary) spike st 7 days spikes st 30 days spikes st 1 yr splkas st 3 yrs | spikes st S yrs
White Salmon Storm runofY for Hlﬂnldumgn'ndll Peaks of &nﬁmmﬁd&cﬁm 158 ppm 138 ppm 158 ppm 62 ppm 62 ppm
Riverbelow dam | 3-5 years <ld with re-vegetation and
yldu[tydeclhm; drinage conveyances
Columbia River Storm runofT for Highenhrhghmll Poaks of Surface runoff, declines 1.1 ppm 1.1 ppm 1.1 ppm 0.4 ppm 0.4 ppm
mixing zone 3.5 years <ld with re-vegetation and
;rldmﬂydeclinh; drainage conveyances
Columbis River Storm runoff for Higher during initial Peaks of Surface ronoft, declines 0.5 ppm 0.5 ppm 0.5 ppm 0.2 ppm 0.2 ppm
at Bonneville 3.5 yeans stocos, then <1d with ro-vegotation and
Dam gradually declining drainege conveyances
Columbia River Storm runoff for Higher during initial Peaks of Surface runoff, declines 0.4 ppm 0.4 ppm 0.4 ppm 0.2 ppm 0.2 ppm,
at Quincy, OR 3-5 yeary storms, then <1d with re-vegetation and
gradually declining dminage conveyances
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Fioodplala Frequency Magaktude Durstion Caused by Likely/ possible Likely/ pessible Likely / possible Ulkety/ Likety/
formatien peak TSSatlyr | pesk TSSatIyrs | peak TSSatSyn possible peak | pomible peak
([ntermitteat and TSSatifyry | TSSat 20 yre
Infrequent)
White Salmon Peak floods Initinlly high, then ~ [ day Successively higher 4,000 ppmv/ 1,500 pprv/ 1,000 pprv 850 ppm/ 500 ppav
River below dam | occurring < once lower TSS and Noods undermine slopes 6,000 ppm 3,000 ppm 3,000 gpm 1,000 ppm 1,000 ppm
a yecar probability of and erode cmbankments
occurrence
Columbia River Pcak Noods Initially high, then ~ | day Successively higher 27 ppm/ 10 ppmv 7 pprt/ 20 | 6 ppmv Ippmv
™mixing zone uCCuing << utice lower TSS and Nowds usdermine slopes 40 ppm 20 ppm PpPm 7 ppm 7 ppm
a year probabitity of and erode cmbankments
gccurrence
Columbia River Peak floods Initially high, then ~ | day Successively higber 12 pprv/ 5 ppmv 9 | 3ppmv 9 | 3ppmy 2 pp/
a1 Bonneville occurTing < once lower TSS and floods undermine slopes 18 ppm ppm ppm 3 ppm 3 ppm
Dam ayear probability of and crode embankments
occurrence
Calumbia River Peak floods Initially high, then =~ day Successively higher 10 ppmv 4 ppm/ 8 | 3ppv 2 ppmv/ | pprv
at Quincy, OR occurring < once lower TSS and floods undermine slopes 15 ppm ppm 8 ppm 3 ppm 3 ppm
ayear probability of and crode embankments
occurrence
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Dam removal will result in an increase of White Salmon River flows to about 8,000 to 10,000
cfs, or about 3 percent to 4 percent of the Columbia’s flow. After the initial flush of reservoir
waters, predicted to last about six hours, the percentage of White Salmon flows to the Columbia
River flows will drop to less than 1 percent, which is normal. Suspended sediment levels in the
Columbia River will also drop by an order of magnitude because of the correspondingly higher
dilution. Predicted ranges of TSS by day 7 after dam removal would be: 10 - 400 ppm (mixing
zone); 4 — 180 ppm (Bonneville Dam); 3 — 150 ppm (Quincy, Oregon) (G & G Associations
2004). At these concentrations, we would expect bull trout in the Columbia to experience
changes in feeding success, coughing and increased respiration, and behavioral changes.

Thirty days after dam removal, TSS concentrations in the Columbia River are expected to drop
even further: 3 to 80 ppm (mixing zone); 1 to 36 ppm (Bonneville Dam); 1 to 30 ppm (Quincy,
Oregon). At these levels, we would expect bull trout to intermittently experience short-term
physiological stress from TSS spikes lasting up to two days. At ninety days after dam removal,
the predicted ranges would drop to: 2 to 40 ppm (mixing zone); 1 to 18 ppm (Bonneville Dam);
and 0 to 15 ppm (Quincy, Oregon). At thesc levels, bull trout may experience slight
physiological stress, including changes in feeding rate and success, coughing and increased
respiration, and behavioral changes, but at these levels and the duration of exposure, we believe
the effects would be insignificant (i.e., immeasurable). Background lIevels of TSS concentrations
in the Columbia River, as discussed earlier in the Environmental Baseline, range from 1 to 363
ppm with an average of 28 ppm. Fish in the Lower Columbia River are normally exposed, at
least seasonally, to TSS levels in this range.

Bull trout use of the action area is for FMO. We expect that bull trout will avoid plumes of
elevated suspended sediments and seck the mouths of tributaries where inflowing water would
be less turbid. The sediment plumes will disrupt normal foraging and migrating behaviors.
These impacts are expected to be short-term and temporary in nature. Bull trout exposed to these
Jevels of suspended sediments would experience short-term physiological stress, reductions in
feeding rates and feeding success, and avoidance of the area, as described in Appendix A.

Effects of dam removal on bull trout in the White Salmon River

Our 2002 Opinion assumed that suspended sediment levels in the White Salmon River would
return to normal from one to two years after dam removal (Beck 1998 as cited in USFWS 2002).
However, based on our review of the sediment behavior report, we believe that short-term
sediment spikes may occur in the White Salmon River up to five years after dam removal from
surface crosion and during high flood events, particularly if vegetation does not establish quickly
on the slopes of the former reservoir.

We believe that vegetation will establish quickly and will reduce the risk of surface erosion.
PacifiCorp will revegetate areas in the former reservoir that can sustain vegetation, i.e., those that
have a soil, instead of bedrock, substrate. In addition, after the flood event of 1996, which
occurred in February, grasses began to appear within months, and willow shoots within two
years (M. Garrett, pers. comm. 2005), indicating that a similar recovery after dam removal is a
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reasonable expectation. During large scale flood events, average daily TSS levels could increase
for short periods (less than a day), causing bull trout to avoid the area and seek out areas of less
turbid water, such as the confluences with tributaries.

Table 3 summarizes our effects determinations from “worst case” sediment impacts to bull trout
in the White Salmon and Columbia River as the result of Condit dam removal. Effects include
“likely to adversely affect”, “not likely to adversely affect”, and “no effect.” This figure also
identifies the location of the discussion, whether contained in the 2002 Opinion or the 2005

Opinion.
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Table 3 Magnitude of effects to bull trout from suspended sediments

P-2342-000

Condit Hydroelectric Project
Coundit Dam removal
Rapid draining of | Frequeacy Durnation Worst case | SIE Bull trout Duration | Magnitude | 2082 or
reservoir (1st day) expoture | Score | effects of effect | of Effects | 2005 BO?
White Salmon | time event | 6 hours 250,000 12 40-60% Very short | LAA 2002
River below ppin mortality term
dam
Columbia River | 1 time event | 6 hours 5833ppm |9 Major stress | Very short | LAA 2002
mixing zone term
Columbia River | 1 time event | 6 hours 2,630ppm |9 Major stress | Very short | LAA 2005
at Bormeville term
Dam
Columbia River | [ time event | 6 hours 2,192ppm |8 Mhnjor stress | Very short | LAA 2005
at Quincy, OR term
River Chanpel Frequency Duration Worst case | SIE Buli tromt Duration | Effects 2082 or
formatioa (Day 7) exposure Score | effects of effect call 2005 BO?
White Salmon Sustained daily 30,000 12 40-60% Shortterm | LAA 2002
River below averages ppm mortality
dam
Intermittent up to 2 days | 60,000 12 40-60% Shortterm | LAA 2002
spikes ppm mortality
Columbia River | Sustained daily 20 ppm 6 Moderate Short term | LAA 2002
mixing zone averages stress
Intermittent, | up to 2 days | 400 ppm 8 Major stress | Shortterm | LAA 2002
spikes
Columbia River | Sustained Daily 8 ppm 6 Modente Short term | LAA 2005
at Bonneville averages stress
Dam
Intermittent upto 2 days | 180 ppm 7 Moderate Short term | LAA 2005
spikes stress
Columbia River | Sustained Daily 6 ppm 6 Moderate Shortterm | LAA 2005
at Quincy, OR averages stress
Intermittent up 10 2 days | 150 ppm 7 Moderate Short term | LAA 2005
spikes stress
River Channel Frequeacy Daration Worst case | SIE Bulltrout | Duration | Effects 2002 or
formation (Day 30) exposure Score | effects of effect call 2005 BO?
White Salmon Sustained Daily 6,000 ppm | 12 40-60% Midterm | LAA 2002
River below averages mortality
dam
Intermittent up to 2 days | 12,000 10 0-20% Shortterm | LAA 2002
spikes PpPm mortality
Cohunbia River | Sustained Daily 23 ppm 7 Moderate Midterm | LAA 2002
mixing zone averages stress
Intermittent up to 2 days | 80 ppm 7 Moderate Short termm | LAA 2002
spikes stress
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Columbia River | Sustained Daily 1 ppm 5 Minor stress | Midterm | NLTAA nfa
at Bonneville averages
Dam
Intermittent upto 2days | 36 ppm 7 Moderate Shortterm | LAA 2005
spikes stress
Columbia River | Sustained Daily 1 ppm 5 Minor stress | Mid term | NLTAA n/a
at Quincy, OR averages
Intermittent up to 2 days | 30 ppm 6 Moderate Short term | LAA 2005
spikes stress
River Channel Frequency Duration Worst case | SIE Bull trout Duration | Eifects 2002 or
formation (90 d) exposure Score | effects of effect call 2005 BO?
White Salmon Sustained Daily 3,000 ppm | 12 40-60% Midterm | LAA 2002
River below averages mortality
dam
Intermittent upto2days | 6,000ppm | 10 0-20% Shortterm | LAA 2002
spikes mortality
Columbia River | Sustained daily 7 ppm 7 Moderate Midterm | LAA 2002
mixing zone averages stress
Intermittent up to 2 days | 40 ppm 7 Moderate Shortterm | LAA 2002
spikes stress
Columbia River | Sustained daily 1 ppm 5 Minor stress | Midterm | NLTAA n/a
at Bonneville averages
Dam
Intermittent up to 2 days | 18 ppm 6 Moderate Short term | NLTAA n/a
spikes stress
Columbia River | Sustained daily 1 ppm 5 Minor stress | Midterm | NLTAA na
at Quincy, OR averages
Intermittent upto 2 days | 15 ppm 6 Moderate Short term | NLTAA n/a
spikes stress
River Chanmel Frequency Duration ‘Worst case | SIE Bull trout Duratioa | Effects 2002 or
formation (6m) : exposure Score effects of effect call 2005 BO?
White Salmon Intermittent upto2days | 3,000ppm | 10 0-20% Shortterm | LAA 2002
River below spikes mortality
dam
Columbia River | Intermittent upto 2 days | 20 ppm 6 Moderate Shortterm | LAA 2002
mixing zone spikes stress
Columbia River | Intermittent upto 2days | 9ppm 5 Minor stress | Shortterm | NLTAA n/a
at Bonneville spikes
Dam
Columbia River | Intermitient upto 2days | Bppm 5 Minor stress | Shortterm | NLTAA n/a
at Quincy, OR spikes
Surface Erosion Frequency Duratlon Worst case | SIE Bull trout Duration | Effects
(Year one) exposure Score effects of effect call
White Salmon Susteined daily 22 ppm 8 Major stress | Midterm | LAA 2005
River below averages
dam
Intermittent < | day 158 ppm 7 Moderate Very short | LAA 2005
spikes stress term
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Columbia River | Sustained daily 0.1 ppm ~2 Behavioral | Midterm | NLTAA n/a
mixing zone averages

Intermittent | <1 day 1.1 ppm 3 Behavioral | Veryshort | NLTAA n/a
spikes term
Columbia River | Sustained daily 0.1 ppm ~2 Behaviora) | Midterm | NLTAA n/a
at Bonneville averages
Dam
Intermittent < 1 day 0.5 ppm 2 Behavioral | Veryshort | NLTAA n/a
spikes term
Columbia River | Sustained daily 0.1 ppm ~2 Behavioral | Midterm | NLTAA n/a
at Quincy, OR averages
Intermittent | <1 day 0.4 ppm 1 Behavioral | Very short | NLTAA na
spikes term
Surface Eroslon Freqeescy Duraton Worst case | SIE Bull tront Duration | Effects 2002 or
(Year 3-5) exposure Score | effects of effect call 2005 BO?
‘White Salmon Sustained daily 7 ppm 8 Major stress | Longterm | LAA 2005
River below averages
dam
Intermittent <1 day 62 ppm 6 Moderate Very short | LAA 2005
_| spikes stress term
Columbia River | Sustained daily 0.0 ppm 0 No effect Long term | Noeffect | n/a
mixing zone averages
Intermittent | <1 day 0.4 ppm 1 Behavioral | Very shont | NLTAA n/a
spikes term
Columbia River | Sustained daily 0.0 ppm 0 No effect Longterm | Noeffect | n/a
at Bonneville averages
Dam
Intermittest | <1 day 0.2 ppm 1 Behavioral | Veryshort | NLTAA na
spikes term
Columbia River | Sustained daily 0.0 ppm 0 No cffect Long term | No effect n/a
at Quincy, OR averages
Intermittent <1 day 0.2 ppm 1 Behavioral | Very short | NLTAA n/a
spikes term
Floodplain Frequeacy Duration Worst case | SIE Bull trout | Duration | Effects 2002 or
formation (after 5 exposure Score | effects of effect call 2005 BO?
yean)
White Salmon Intermittent ~1 day 3,000 9 Major stress | Shortterm | LAA 2002
River below spikes < once
dam per year
Columbia River | Intermittent | ~] day 20 ppm 5 Minor stress | Shortterm [ NLTAA n/a
mixing zone spikes < once
per year
Columbia River | Intermittent ~1 day 9 ppm 5 Minor stress | Shortterm | NLTAA n/a
at Bonpeville spikes < once
Dam per year :
Columbia River | Intermittent ~1 day 8 ppm 5 Minor stress | Shortterm | NLTAA n‘a
at Quincy, OR spikes < once
per year
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Duration of
effect

Very short term - < one day

Short term - 1 to 30 days

Mid term - One to 12 months

Long term - One to five years

Very long term - Over five years

From: Glcmfmwwm.m aneTyris report. Prepered for Portand, Dregon.

Effects on bull trout critical habitat

PCE 1 Cool water temperatures

As discussed in our 2002 Opinion, Northwestern Lake is subject to solar warming, resuiting in
slightly warmer water releases to the bypass reach and below the powerhouse. The reduced
flows (15 cf5s) in the bypass reach absorb ambient temperatures more readily than the naturally
higher river flows so that in summer months, temperatures below the powerhouse can be
elevated, rendering this area less suitable for bull trout foraging.

Dam removal will restore the White Salmon River’s excellent natural temperature regime to the
two miles of stream channel currently inundated by Northwestern Lake and the lower 3.3 miles
of river. As discussed in our 2002 Opinion, dam removal will result in sediment releases to the
lower river, which will fill numerous pools with sand. This reduction in the amount of thermal
refugia habitat in the lower river is temporary, as we expect the sand to erode from the pools
within a year or two.

PCE 2 Complex stream channels

The ongoing operation of Condit Dam results in a continuing loss of two miles of mainstem river
habitat currently inundated by Northwestern Lake. Ongoing project operations also contribute to
simplification of stream channel habitat downstream of the dam because the dam blocks
transport of LWD and spawning gravels. Dam removal will allow natural stream processes to
occur, which will make possible more complex stream habitats to develop over time.

PCE 3 Good quality substrate

The ongoing operation and presence of the dam blocks the transport of spawning gravels to the
lower river. Dam removal w:ll restore these natural sediment transport processes to the lower
White Salmon River. We would expect spawning gravels to increase below the dam and above
the dam, where the reservoir now exists.
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4N b h

Ongoing project operations and the presence of the dam result in lower flows to the bypass
reach, flow fluctuations and higher peak discharges. Dam removal will result in a one time peak
flow event of approximately 10,000 cfs which is expected to scour habitats below the dam. Dam
removal will restore a natural hydrograph to river flows downstream of the dam.

PCE 5 Springs, seeps and groundwater sources

Effects of project operation on groundwater sources, seeps, and springs are unknown. However,
reservoirs can reduce the inflow of groundwater into the water body due to hydrostatic pressure
(Bakke, pers comm. 2005).. If there is an effect from dam removal on groundwater sources, we
would expect it to be beneficial by restoring groundwater inflows to the river.

PCE 6 Mijgratory corridors

Ongoing project operations means the continuing presence of a complete block to bull trout and
anadromous salmon. Dam removal will provide connectivity for bull trout between spawning,
rearing and overwintering foraging areas and will restore the forage base for bull trout by
reopening access for salmonids to spawning habitat above the dam.

PCE 7 Abundant food basc

Ongoing project operations have a continual dampening effect on salmonid production in the
basin. Dam removal will result in short-term impacts to the production of forage species in the
lower river. However, dam removal will improve all of the dam related factors limiting
salmonid production and thereby improve the forage base for bull trout. While the reservoir
provides foraging opportunities for bull trout, dam removal will allow bull trout to access
foraging areas both upstream and downstream of the reservoir.

P wa ly with wat

Dam removal will restore flows to the bypass reach below the dam, resulting in a long-term
improvement in water quantity in the bypass reach after a temporary period of elevated turbidity
due to construction activities. The dam removal activitics will increase total suspended solids
and turbidity to extreme levels for about one year. Increased TSS levels will occur in short-term
spikes due to adjustments of the stream channel to dam removal and storm events, as well as
increases in the average daily concentrations. These sediment impacts are temporary and will
begin to normalize after the channel has adjusted to dam removal and vegetation has become
established on the reservoir slopes.

Indirect Effects and Interrelated and Interdependent Actions
Interrelated and interdependent actions related to dam removal may include changes in white

water recreation, recreational and tribal fishing, and land use. Qur 2002 Opinion discussed the
potential effect of changes in recreational fishing, tribal fishing, and Jand use, so we will pot
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discuss those topics further. The White Salmon River is a popular destination for whitewater
recreational rafting. Rafters currently use Northwestern Lake as a stopping point. After the dam
has been removed, rafters may need to find and use different exit points along the river, which
could lead to the development of alternative trails and access points. Although alternative trails
and access points could be a source of surface erosion and introduce sediments to the river, they
are likely to be an alternative, and not additional, source of sediments. We therefore believe the
effects would be insignificant to bull trout. Critical habitat PCEs would not be adversely
affected because there would be little change, except location, from current conditions.

CUMULATIVE EFFECTS

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

Our 2002 Opinion discussed the cumulative effects on bull trout of modest population growth,
road construction, agriculture, and grazing. Since our Opinion was issued, Klickitat County has
launched a planning process to evaluate energy development projects in the southern portion of
the county and issued a Final Environmental Impact Statement in 2004 (Anchor Environmental
2004). The Klickitat County Energy Overlay area would include parts of the action area in the
White Salmon River watershed outside the Wild and Scenic Rivers Area and the Columbia
Gorge Scenic Area, which consists of the Northwestern Lake and vicinity.

This area is currently zoned agricultural or rural. Energy development projects may include
wind, thermal, gas-fired, solar, and biomass plants, and may result in changes in land use from
agricultural to industrial, increased development density, construction of new roads, transmission
lines and other infrastructure, water supply and wastewater treatment facilities. Depending upon
the type of energy project, impacts could also include increased water withdrawal and increases
in water temperature if water is used for cooling an energy facility. These activities and changes
in land use are likely to cause increased stormwater runoff, resulting in degradation of the
aquatic environment, however, it is unknown the extent to which this would occur as specific
plans and locations of sites across the county have not been released. Increases in water
temperature, a reduction in water available for stream flows, and increased stormwater runoff
would likely make stream habitats less suitable for bull trout or their forage species.

CONCLUSION

Based on the best scientific and commercial data available and after reviewing the current status
of the Columbia bull trout and bull trout critical habitat, the environmental baseline for the action
area, the analysis of effects of ongoing operations for an additional two years (through October
2008), subsequent dam removal in 2008-2009, and the anticipated cumulative effects, it is the
Service's Opinion that the action, as proposed, is not likely to jeopardize the continued existence
of the bull trout in the Lower Columbia Recovery Unit or in the listed Columbia River DPS and
is not likely to destroy or adversely modify designated critical babitat.
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The Service reached these conclusions for the following reasons:

Bull trout

1. The effects of the proposed action are likely confined to the Hood River core population.
No other core populations within the Columbia DPS are likely to be affected by this

action.

2. The effects of dam removal on individual bull trout in the Columbia mainstem and the
White Salmon River will be short term. During intermittent periods of high suspended
sediment, bull trout can use other foraging areas in the Columbia River, the mouths of
tributaries, or the White Salmon River above Northwestern Lake.

3. The number of bull trout from the Hood River core population exposed to the adverse
effects of the action is relatively low.

4, Sediment effects associated with the proposed action in the White Salmon River and the
lower Columbia River mainstem are restricted to FMO habitats. At this time there is no
evidence to suggest that a spawning population of buil trout exists in the White Salmon
or Columbia Rivers.

5. Suspended sediments downstream of Bonneville Dam are 50 fine that they are not
expected to settle in the Columbia River. Therefore, adverse impacts to salmon (bull
trout forage species) spawning areas below the dam due to sediment deposition are not
expected to occur.

6. The removal of Condit Dam will restore the natural chemical, biological and physical
processes of the White Salmon River and help reverse the adverse effects caused by the

hydroelectric project.

7. The number of bull trout exposed to the effects of the action is relatively low. These
individuals are likely to be from the Hood River core area, one of eight bull trout core
areas of the Lower Columbia Geographical Area and two of the 141 subpopulations of
the bull trout in the Columbia DPS. The action is unlikely to reduce the number and
reproduction of bull trout in the Hood River core area and, therefore, the DPS. The long-
term effect would be to increase distribution and numbers due to increased FMO habitat,
and spawning and rearing habitat.

Bull trout critical habitat

For a short time, suspended sediment will adversely affect one of the PCEs, i.e., water
quality, in designated critical habitat in the White Salmon River, Project removal will
result in either no effect or a beneficial effect to the functioning of all eight PCEs in
designated critical habitat in the White Salmon River. The short-term adverse effects of
project removal will affect a very small proportion of designated critical habitat within
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the range of the bull trout in the Columbia River DPS and is not anticipated to alter the
function and conservation role of the critical habitat for the species.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take
of endangered and threatened species, respectively, without special exemption. Take is defined
as to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to
engage in any such conduct. Harm is further defined by the Service to include significant habitat
modification or degradation that results in death or injury to listed species by significantly
impairing essential behavioral patterns, including breeding, feeding, or sheltering. Harass is
defined by the Service as intentional or negligent actions that create the likelibood of injury to
listed species to such an extent as to significantly disrupt norma! behavior patterns which
include, but are not limited to, breeding, feeding, or sheltering. Incidental take is defined as take
that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity.
Under the terms of section 7(b)(4) and section 7(0)2), taking that is incidental to and not
intended as part of the agency action is not considered to be prohibited taking under the Act
provided that such taking is in compliance with the terms and conditions of this incidental take

statement.

The measures described below are non discretionary, and must be undertaken by FERC and
PacifiCorp, and made binding conditions of any license or permit issued, as appropriate, for the
exemption of section 7(0)}(2) to apply. FERC has a continuing duty to regulate the activity
covered by this incidental take statement. If FERC (1) fails to assume and implement the terms
and conditions, or (2) fails to require applicants to adhere to the terms and conditions of the
incidental take statement through enforceable terms that are added to the permit or license
document, the protective coverage of section 7(0)(2) may lapse. In order to monitor the impact
of incidental take, the action agencies must report the progress of the action and its impact on the
species to the Service as specified in the incidental take statement.

AMOUNT OR EXTENT OF INCIDENTAL TAKE

Individual Columbia River bull trout are likely to be present in the action area when the proposed
action will occur. Because the effects of the action will harass or harm individual fish, take is
reasonably certain to occur. The Service anticipates incidenta) take of bull trout will be difficult
to detect or quantify for the following reasons: (1) low likelihood of finding dead or injured
juveniles or adults; (2) delayed mortality; (3) rapid rate of fish decomposition; and (4) high
probability of scavenging by predators. However, the following level of take of this species can
be anticipated by loss of water quantity, forage base, habitat complexity and water quality as a
result of activities associated with PacifiCorp’s operation of the Condit Hydroelectric Project for
two additional years and the subsequent removal of the project in 2008-2009. The location, life
form, and life stages affected by that take are also addressed below:

1. Take of all adult and sub-adult migratory bull trout in the 3.3-mile length of the White
Salmon River from Condit Dam to the mouth in the form of harass for two years, due to
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additional years of operation of the hydroelectric project (from the present to October
2008). This form of take is related to habitat degradation from elevated water
temperatures, flow fluctuations, blockage of gravel and LWD transport, and migration
blockage. We do not believe that take due to entrainment over the dam (covered in our
2002 Opinion) will occur because the likelihood of current bull trout presence above the

dam is very low.

2, Take of all adult and sub-adult migratory bull trout in the 3.3-mile length of the White
Salmon River from Condit Dam to the mouth in the form of harass during years 3 to 5
after dam removal, due to elevated suspended sediment levels caused by surface erosion
or floodplain formation triggered by extreme storm events. The increased sediment
levels are likely to be intermittent and short-term, and could occur during the fall and
winter months after dam removal. (Our 2002 Opinion discussed the take associated with
years one and two after dam removal).

3. Take of all adult and sub-adult migratory bull trout in the Columbia River from the
mixing zone to Puget Island (rm 54) in the form of harm for the first day and harass for
up to 30 days after dam removal due to clevated suspended sediment levels associated
with rapid draining of the reservoir and river channel formation.

EFFECT OF THE TAKE

In this Opinion, the Service has determined that this level of anticipated take is not likely to
result in jeopardy to the species or destruction or adverse modification of critical habitat.

REASONABLE AND PRUDENT MEASURES

Due to the incorporation of all necessary conservation measures into the project design, no
reasonable and prudent measures or the implementation of terms and conditions are required for
the Condit Dam removal and continued project operation for an additional two years.

The Service belicves that all adult and sub-aduit migratory bull trout associated with
approximately 3.3 miles of the White Salmon River and approximately 120 miles of the
Columbia River downstream to Puget Island will be incidentally taken as a result of the proposed
action. The conservation measures and project design as described in this document are
designed to minimize the impact of incidental take that might otherwise result from the proposed
action. If, during the course of the action, this level of incidental take is exceeded, e.g., as could
occur from a change in the project description, such incidental take represents new information
requiring reinitiation of consultation. The Federal Energy Regulatory Commission must
immediately provide an explanation of the causes of the taking and review with the Service the
need for possible modification of the conservation measures or the development of reasonable
and prudent measures.

The Service is to be notified within three working days upon locating a dead, injured or sick

endangered or threatened species specimen. Initial notification must be made to the nearest
Service Law Enforcement Office. Notification must include the date, time, precise location of

60



Unofficial FERC-Generated PDF of 20060127-0037 Received by FERC OSEC 01/23/2006 in Docket#: P-2342-000

the injured animal or carcass, and any other pertinent information. Care should be taken in
handling sick or injured specimens to preserve biological materials in the best possible state for
later analysis of cause of death, if that occurs. In conjunction with the care of sick or injured
endangered or threatened species or preservation of biological materials from a dead animal, the
finder has the responsibility to ensure that evidence associated with the specimen is not
unnecessarily disturbed. Contact the Service Law Enforcement Office at (425) 883-8122, or the
Service's Western Washington Fish and Wildlife Office at (360) 753-9440.

CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the
purposes of the Act by carrying out conservation programs for the benefit of endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information. The Service bas the following

recommendation:

Develop an analysis of sediment transport dynamics as they actually occur, post dam
removal, to verify that the assumptions and modeling of the sediment behavior analysis are
valid and to enable better predictions of future dam removal impacts on bull trout and other

salmonids.

In order for the Service to be kept informed of actions minimizing or aveiding adverse effects or
benefiting listed species or their habitats, we request notification of the implementation of any
conservation recomrmendations.

REINITIATION NOTICE

This concludes reinitiation of formal consultation on both the operation of PacifiCorp’s Condit
Hydroelectric Project from the present until October 2008 and its removal in 2008-2009, in
response to FERC’s December 1, 2004, request for reinitiation of consultation. As provided in
50 CFR §402.16, re-initiation of formal consultation is required where discretionary Federal
agency involvement or control over the action has been maintained (or is authorized by law) and
if: (1) the amount or extent of incidental take is exceeded; (2) new information reveals effects of
the agency action that may affect listed species or critical habitat in a manner or to an extent not
considered in this opinion; (3} the agency action is subsequently modified in a manner that
causes an effect to the listed species or critical habitat that was not considered in this opinion; or
{(4) a new species is listed or critical habitat designated that may be affected by the action. In
instances where the amount or extent of incidental take is exceeded, any operations causing such
take must cease pending reinitiation.

Questions about this Opinion should be directed to Lou Ellyn Jones or Craig Hansen at (360)
753-9449.
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APPENDIX A: SEDIMENTATION

Last updated April 6, 2005

The general impacts of sedimentation or the effects that sediment has within an aquatic system
are well known. However, when a biologist is reviewing a biological assessment (BA) or
biological evaluation (BE) for a section 7 consultation, an effects determination needs to be
made based on the data or information provided. In most cases, the information is not supplied
or is not availabje for the biologist to conduct a thorough review and make that vital link
between the project and the effect on listed fishes, specifically bull trout (Salvelinus confluentus),
and their habitat,

The information that is needed by the biologist 18 very specific and is usually unknown by the
action agency. The specific information needed relates to the physical and biological effects of
sediment in a stream. The physical questions include:

1. Wil the project resuit in increased sediment input into the stream?
2. How much sediment will result and for what duration?
3. How far downstream will the sediment move?

Based on these physical questions, the biological effects to listed fish species then need to be
determined. The biological questions include:

1. What levels of sedimentation cause adverse effects?

2.  What are the biological effects of sediment on fish and their habitat (the rationale to
support the “take”)?

3. What life stage(s) are affected by the sediment input?

OBJECTIVES

The objectives of this document are to answer the biological questions related to sediment effects
on fish. However, because of the interrelationship between the physical and biological processes
related to sediment, parts of the physical questions may be addressed. Paul Bakke, has been
asked to address the physical questions and his information will be incorporated into this
document. This document will be a “living document” that will be continuously updated as new
physical and biological information, data, and literature are obtained and reviewed. This
.document will be useful to those biologists reviewing BAs and BEs to help in determining
project related impacts from sediment and the effects on bull trout.

It was not the intent of the document to conduct a thorough literature review on the subject.
Currently there are at least 19 major reviews on sediment impacts or effects on fish,
invertebrates, and primary production (Waters 1995). Pertinent literature was reviewed to obtain
the background information needed to answer the biological questions. As further documents are
reviewed, the content of this document can be expanded to strengthen any section.
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SED SIFICATION DEFINITIONS

Sediment within a stream can be classified into a variety of different categories: turbidity,
suspended sediment, bedload, deposited sediment, and wash load (Waters 1995; Bash et al.
2001). Geomorphologists may classify sediment differently than a fisheries biologist. Sediment
category definitions include:

e  Turbidity - Optical property of water which results from the suspended and dissolved
materials in the water that cause light to be scattered rather than transmitted in straight
lines. Turbidity is measured in nephelometric turbidity units (NTUs). Measurements
of turbidity can quickly estimate the amount of sediment within a sample of water.

e  Suspended sediment - Represents the actual measure of mineral and organic particles
transported in the water column. Suspended sediment is measured in mg/1 and is an
important measure of erosion, and is linked to the transport of nutrients, metals, and
industrial and agricultural chemicals through the river system.

o  Bedload - Consists of larger particles on the stream bottom that move by sliding,
rolling, or saltating along the substrate surface. Bedload is measured in tons/day, or
tons/year.

e  Deposited sediment - The intermediate sized sediment particles that settle out of the
water column in slack or slower moving water. Based on water velocity and
turbulence, these intermediate size particles may be suspended sediment or bedload.

e  Wash load - Finest particles in the suspended load that are continuously maintained in
suspension by the flow turbulence, and thus, significant quantities are not found in the
bed.

Suspended sediment, turbidity, and deposited sediment should not be considered mutually
exclusive as to particle size, because they will overlap considerably depending on velocity,
turbulence, and gradient (MacDonald et al. 1991; Waters 1995). Turbidity cannot always be
correlated with suspended solid concentrations due to the effects of size, shape and refractive
index of particles (Bash et al. 2001). Turbidity and suspended sediment affect the light available
for photosynthesis, visual capability of aquatic animals, gill abrasion and physiological effects to
fish. Suspended and deposited sediment affect the habitat available for macroinvertebrates,
quality of gravel for fish spawning, and amount of habitat for fish rearing (Waters 1995).

The size of particles within the stream is also important. The quantity of “fines” within a stream
ecosystem usually is associated with degradation of a fish population (Castro and Reckendorf
1995). Particle diameters less than 6.4 mm are generally defined as “fines” (Bjornn et al. 1977,
Bjornn and Reiser 1991; Shepard et al. 1984; Hillman et al. 1987, Chapman 1988; Reiman and
McIntyre 1993; Castro and Reckendorf 1995; MBTRT 1998).

D NTS BA! RMATION
In determining the overall impact of a project on bull trout, and to specifically understand

whether increased sediment may adversely affect bull trout, the biologist will need to review
specific information relating to the watershed and stream in which the project is located.



Unofficial FERC-Generated PDF of 20060127-0037 Received by FERC OSEC 01/23/2006 in Docket#: P-2342-000

Important documents to review include:

1. Washington State Conservation Commission’s Limiting Factors Analysis. The 1998
Washington State Legislative session produced a number of bills aimed at salmon
recovery. One bill was to identify the limiting factors to salmonid populations within
watersheds in Washington State. Limiting factors are defined as “conditions that limit
the ability of habitat to fully sustain populations of satmon.” Limiting factors analyses
have been developed for numerous watersheds. The status of the limiting factors
analyses for each Water Resource Inventory Area (WRIA) can be found at
http://salmon scc.wa gov. The Endangered Species Division has final copies of
completed documents.

2.  Washington Department of Fish and Wildlife's (1998) Salmonid Stock Inventory
(SaSI). The Washington Department of Fish and Wildlife (WDFW) inventoried bull
trout and Dolly Varden (S. malma) stock status throughout the State. The intent of the
inventory is to help identify available information and to guide future restoration
planning and implementation. SaSI defines the stock within the watershed, life history
forms, status and factors affecting production. Spawning distribution and timing for
different life stages are provided (migration, spawning, etc.), if known.

3. U.S. Fish and Wikdlife Service’s (USFWS 1998a) Matrix of Diagnostics/Pathways and
Indicators (MPI). The MPI was designed to facilitate and standardize determination of
project effects on bull trout. The MPI provides a consistent, logical line of reasoning to
aid in determining when and where adverse affects occur and why they occur. The
MPI provides levels or values for different habitat indicators to assist the biologist in
determining the level of effects or impacts to bull trout from a project and how these
impacts may cumulatively change habitat within the watershed.

4, Individual Watershed Resources. Other resources may be available within a watershed
that will provide information on habitat, fish species, and recovery and restoration
activitics being conducted. The action agency may cite a publication or identify a local
watershed group within the BA or BE. These local groups provide valuable
information specific to the watershed.

5. Washington State Department of Ecology (DOE) - The DOE has long and short-term
watcrquahtydatafordlﬁ‘ermtsuumsmthmthe State. Data can be found at
ap/fv gain. Clicking on a stream or entering a
stream name will prowdc mformauonon current and past water quality data. This
information will be useful for determining the specific turbidity/suspended sediment
relationship for that stream (more information below).

6. Washington State Department of Ecology (DOE) - The DOE has also been collecting
benthic macroinvertebrates and physical habitat data to describe conditions under
natural and anthropogenic disturbed areas, Data can be found at
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www.ecy.wa.gov/programs/eap/fwv_benth/93-98. Clicking on a stream or entering a
stream name will provide habitat and macroinvertebrate data.

7.  U.S. Forest Service, Watershed Analysis Documents - The U.S. Forest Service (USFS)
i required by the Record of Decision for Amendments to the USFS and Bureau of
Land Management Planning Documents within the Range of the Northern Spotted Owl
to conduct a watershed analysis for watersheds located on FS lands. The watershed
analysis determines the existing condition of the watershed and makes
recommendations for future projects that move the landscape towards desired
conditions. Watershed analysis documents are available from individual National
Forests or from the Forest Plan Division.

8. U.S.Fish and Wildlife Service - Bull Trout Recovery Plans and Critical Habitat
Designations. The draft Bull Trout Recovery Plan for the Columbia River Distinct
Population Segment (DPS) (also the Jarbidge River and the St, Mary-Belly River DPS)
and the proposed critical habitat designations provide current species status, habitat
requirements, and limiting factors for bull trout within specific individual recovery
units. These documents are available from the Endangered Species Division as well as
the Service’s web page (www.fws.gov),

These documents and websites will provide baseline and background information on the current
stream and watershed conditions. This information is critical to determining future sediment
impacts to the aquatic system. A stream has a natural amount of sediment that is transported
through the system. The amount of sediment is based on numerous factors: precipitation,
topography, geology, streamflow, riparian vegetation, stream geomorphological characteristic,
human disturbance, etc (Bash et al. 2001). However, the baseline or background levels need to
be analyzed with respect to the limiting factors within the watershed.

Different watersheds have different levels of turbidity or suspended sediment. A glaciated
stream will have higher sediment levels than a spring fed stream. Aquatic organisms bhave
adapted to the natural vanation in sediment load that occurs seasonally within the stream
(ACMRR 1976; Birtwell 1999). Field experiments have found a thirty-fold increase in tolerance
of fish to suspended solids between August and November when naturally occurring
concentration are expected to be high (Cederholm and Reid 1987). The-questions are
determining whether this natural seasonal variation in sediment has been altered due to human
disturbances and whether additional input of sediment may result in increased bull trout impacts.

The introduction of sediment at levels in excess of natural amounts can have multiple adverse
affects on channel conditions and bull trout (Rhodes et al. 1994). The effect of sediment beyond
natural background conditions can be fatal at high levels. Low levels may result in sublethal
effects such as loss or reduction of foraging capability, reduced growth, and reduced resistance to
disease, increased stress, and interference with orientation in homing and migration (McLeay et
al 1987; Newcombe and McDonald 1991; Bash et al. 2001).

Work-timing windows are usually incorporated into projects to minimize construction impacts to
fish. Work-timing windows are time periods when salmonids are at a stage in their life cycle
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when they are least sensitive to disturbances or are least likely to be present. This is typically
outside of the spawning or egg incubating period. Work-timing windows allow the fish to cither
move away from impacts or to better cope with short term, minimal changes to the habitat and/or
decreased water quality, The work-timing windows are usually in July through September. This
time may reduce impacts to spawning fish and egg incubating periods, but may exacerbate
impacts to juveniles, sub-adults, and adults. Protective mucous secretions are inadequate during
the summer months, when natural sediment levels are low in a stream system, and thereby
sediment introduction at this time may increase fish risk to stress and disease (Bash et al. 2001).

BI S ONB
Classification of Sediment Effects

In the absence of detailed local information on population dynamics and habitat use, any increase
in the proportion of fines in substrates should be considered a risk to the productivity of an
environment and to the persistence of associated bull trout populations (Rieman and McIntyre
1993). Specific effects of sediment on fish and their habitat can be put into three classes that
include (Newcombe and MacDonald 1991; Waters 1995; Bash et al. 2001);

Lethal: Direct mortality to any life stage, reduction in egg-to-fry survival, and loss of
spawning or rearing habitat These effects damage the capacity of the
ecosystem to produce fish and future populations.

Sublethal: Reduction in feeding and growth rates, decrease in habitat quality, reduced
tolerance to disease and toxicants, respiratory impairment, and physiological
stress. While not Jeading to immediate death, may produce mortalities and
population decline over time.

Behavioral:  Avoidance and distribution, homing and migration, and foraging and
predation. Behavioral effects change the activity patterns or alter the kinds of
activity usually associated with an unperturbed environment. Behavior effects
may lead to immediate death or population decline or mortality over time.

Aquatic systems are complex interactive systems, and isolating the effects of sediment to fish is
difficult (Castro and Reckendorf 1995). Environmental factors affecting sedimentation impacts
on salmonids include duration of exposure, frequency of exposure, toxicity, temperature, life
stage of fish, angularity and size of particle, severity/magnitude of pulse, time of occurrence,
general condition of biota, and availability of and access to refugia (Bash et al. 2001). The
difficulty in determining which environmental variables act as limiting factors has made it
difficult to establish the specific effects of sediment impacts on fish (Chapman 1988). For
example, excess fines in the spawning gravels may not lead to smaller populations of adults if
the amount of juvenile winter habitat limits the number of juveniles that reach adulthood. Often
there are multiple independent variables with complex inter-relationships that can influence
population size.
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The ecological dominance of a given species is often determined by environmental variables. A
chronic input of sediment could tip the ecological balance in favor of one species in mixed
salmonid populations or in species communities composed of salmonids and nonsalmonids
(Everest et al. 1987). Bull trout have more spatially restrictive biological requirements at the
individual and population levels than other salmonids (USFWS 1998b). Therefore, they are
especially vulnerable to environmental changes such as sediment deposition.

Bull trout are apex predators that prey on a variety of species including terrestrial and aquatic
insects and fish (Reiman and McIntyre 1993). Fish are common in the diet of individual bull
trout that are over 110 millimeters or longer. Large bull trout may feed almost exclusively on
fish. Therefore, when analyzing impacts of sediment on bull trout, it is very important to
consider other fish species. While sediment may not directly impact bull trout, the increased
sediment input may affect the spawning and population levels of Chinook and coho salmon,
cutthroat trout, and steelhead, which are potential prey species for bull trout. The following
effects of sediment are not just bull trout specific. All salmonids can be affected similarly.

Direct effects
Gill trauma

High Ievels of suspended sediment and turbidity can result in direct mortality of fish by
damaging and clogging gills. Fish gills are delicate and easily damaged by abrasive silt particles
(Bash et al. 2001). As sediment begins to accumulate in the gill filaments, fish excessively open
and close their gills to expunge the silt. If irritation continues, mucus is produced to protect the
gill surface, which may impede the circulation of water over the gills and interfere with fish
respiration (Bash et al. 2001). Gill flaring or coughing abruptly changes buccal cavity pressure
and is a means of clearing the buccal cavity of sediment. Gill sediment accumulation may resuit
when fish become too fatigued to continue clearing particles via the cough reflex (Servizi and
Martens 1991).

Spawning, redds, eggs, and alevins

The effects of suspended sediment, deposited in a redd and potentially reducing water flow and
smothering eggs or alevins or impeding fry emergence, are related to sediment particle sizes of
the spawning habitat (Bjornn and Reiser 1991). Sediment particle size determines the pore
openings in the redd gravel. With small pore openings, more suspended sediments are deposited
and water flow is reduced compared to large pore openings.

Survival of eggs is dependent on a continuous supply of well oxygenated water through the
streambed gravels (Cederholm and Reid 1987). Eggs and alevins are generally more susceptible
to stress by suspended solids than are adults. Accelerated sedimentation can reduce the flow of
water and, therefore, oxygen to eggs and alevins which can decrease egg survival, decrease fry
emergence rates (Cederholm and Reid 1987; Chapman 1988; Bash et al. 2001), delay
development of alevins (Everest et al. 1987), reduce growth and cause premature hatching and
emergence (Birtwell 1999). Fry delayed in their timing of emergence are less able to compete
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for environmental resources than other fish that bave undergone normal development and
emergence (intra- or interspecific competition) (Everest et al. 1987).

Several studies have documented that fine sediment can reduce the reproductive success of
salmonids. Natural egg-to-fry survival of coho salmon, sockeye and kokanee has been measured
at 23%, 23% and 12%, respectively (Slaney et al. 1977). Substrates containing 20% fines can
reduce emergence success by 30-40% (MacDonald et al. 1991). Decreases of 30% in mean egg-
to-fry survival can be expected to reduce salmonid fry production to extremely low levels
(Slaney et al. 1977).

Although bull trout generally have a narrow, specific spawning habitat requirement and
therefore, spawn in a emall percentage of the stream habitat available to them (MBTRT 1998),
they seem to be more tolerant of sedimentation during development and emergence than other
salmonids. Survival of bull trout embryos through emergence appears to be unaffected when the
percentage of fines comprise up to 30% of the streambed. However, at levels above 30%,
embryo survival through emergence dropped off sharply with survival below 20% for substrates
with 40% fine material (Shepard et al. 1984).

Indirect effects
Macroinvertebrates

Turbidity and suspended solids can affect macroinvertebrates in multiple ways through increased
invertebrate drift, foeding impacts, respiratory problems, and loss of habitat (Cederholm and
Reid 1987). Certain groups of macroinvertebrates are favored by salmonids as food items.
These include mayflies, caddisflies, and stoneflies. These species prefer large substrate particles
in riffles and arc negatively affected by fine sediment (Everest ct al. 1987; Waters 1995).

The effect of light reduction from turbidity has been well documented and results in increased
invertcbrate drift (Waters 1995; Birtwell 1999). This may be a behavioral response associated
with the night-active diel drift patterns of macroinvertebrates. While increased turbidity results
in increased macroinvertebrate drift, it is thought that the overall invertebrate populations would
not fall below the point of severe depletion (Waters 1995).

Increased suspended sediment can affect macroinvertebrates by abrasion of respiratory surface
and interference with food uptake for filter-feeders (Birtwell 1999). Increased suspended
sediment levels tend to clog feeding structures and reduce feeding efficiencies, which results in
reduced growth rates, increased stress, or death of the invertebrates (Newcombe and MacDonald
1991). Invertebrates living in the substrate are also subject to scouring or abrasion which can
damage respiratory organs (Bash et al. 2001).

Benthic invertebrates inhabit the stream bottom. Therefore, any modification of the streambed
by deposited sediment will most likely have a profound effect upon the benthic invertebrate
community (Waters 1995). Increased sediment can affect macroinvertcbrate habitat by filling of
interstitial space and rendering attachment sites unsuitable. This may cause invertebrates to seek
a more favorable habitat (Rosenberg and Snow 1975). The degree to which substrate particles
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are surrounded by fine material was found to have a strong correlation with macroinvertebrate
abundance and composition (Birtwell 1999). At an embeddedness of one-third, insect abundance
can decline by about 50 percent, especially for riffle-inhabiting taxa (Waters 1995).

Feeding Efficiency

Increased turbidity and suspended sediment can affect a number of factors related to feeding for
salmonids, including feeding rates, reaction distance, and prey selection (Bash et al. 2001).
Changes in feeding behavior are primarily related to the reduction in visibility that occurs in
turbid water. Effects on feeding ability are important as salmonids must meet energy demands to
compete with other fishes for resources and to avoid predators.

Distance of prey capture and prey capture success both were found to decrease significantly
when turbidity was increased (Berg and Northcote 1985). Waters (1995) states that loss of visual
capability, leading to reduced feeding, is one of the major sublethal effects of high suspended
sediment. Increases in turbidity was reported to decrease the percentage of prey captured (Bash
et al. 2001). At 0 NTUs, 100% of the prey items were consumed; at 10 NTUs, fish frequently
were unable to capture prey species; at 60 NTUs, only 35% of the prey items were captured. At
20 to 60 NTUs, significant delay in the response of fish to prey was observed. Loss of visual
capability and capture of prey leads to depressed growth and reproductive capability.

Sigler et al. (1984) found that a reduction in growth occurred in steelhcad and coho salmon when
turbidity was as little as 25 NTUs. The slower growth was presumed to be from a reduced
ability to feed; however, more complex mechanisms such as the quality of light may also affect
feeding success rates. Redding et al. (1987) found that suspended sediment may inhibit normal
feeding activity, as a result of a loss of visual ability or as an indirect consequence of increased
stress.

Habitat Effects

Compared to other salmonids, bull trout have more specific habitat requircments that appear to
influence their distribution and abundance (Reiman and McIntyre 1993). All life history stages
are associated with complex forms of cover including large woody debris, undercut banks,
boulders, and pools. Other habitat characteristic important to bull trout includes channel and
hydrologic stability, substrate, temperature, and the presence of migration corridors (Reiman and
McIntyre 1993).

The physical implications of sediment in streams include degradation of spawning and rearing
habitat, simplification and damage to habitat structure and complexity, loss of habitat, and
decreased connectivity between habitat (Bash et al. 2001). Biological implications of this habitat
damage include underutilization of stream habitat, abandonment of traditional spawning habitat,
displacement of fish from their habitat, and avoidance of habitat (Newcombe and Jensen 1996).

As sediment enters a stream it is transported downstream under normal fluvial processes and
deposited in areas of low shear stress (MacDonald and Ritland 1989). These areas are usually
behind obstructions, near banks (shallow water) or within interstitial spaces. This episodic
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filling of successive storage compartments continues in a cascading fashion downstream until the
flow drops below the threshold required for movement or all pools have reached their storage
capacities (MacDonald and Ritland 1989). As sediment load increases, the stream compensates:
by geomorphologic changes in increased slope, increased channel width, decreased depths, and
decreased flows (Castro and Reckendorf 1995). These processes contribute to increased erosion
and sediment deposition which further degrade salmonid habitat.

Loss of acceptable habitat and refugia, as well as decreased connectivity between habitat reduces
the carrying capacity of streams for salmonids (Bash et al. 2001). In systems lacking adequate
number, distribution, and connectivity of habitat, fish may travel longer distance or use less
desirable habitat and may encounter a variety of other conditions that can increase biological
demands.

The addition of fine sediment (less than 6.4 mm) to natural streams during summer decreased
abundance of juvenile Chinook salmon in almost direct proportion to the amount.of pool volume
lost to fine sediment (Bjornn et al. 1977; Bash et al. 2001). Similarly, the inverse relationship
between fine sediment and densities of rearing Chinook salmon indicates the importance of
wiriter habitat and high sediment loads (Bjomnn et al. 1977). As fine sediments fill the interstitial
spaces between the cobble substrate, juvenile Chinook salmon were forced to leave preferred
habitat and to utilize cover that may be more susceptible to ice scouring, predation, and
decreased food availability (Hillman et al. 1987). Deposition of sediment on substrate may
lower winter carrying capacity for bull trout (Shepard ez al. 1984). Food production in the form
of aquatic invertcbrates may also be reduced.

Juvenile bull trout densities are highly influenced by substrate composition (Shepard et al. 1984,
Reiman and McIntyre 1993; MBTRT 1998). During the summer, juvenile bull trout hold
positions close to the stream bottom and often seek cover within the substrate itself. When
streambed substrate contains more than 30% fine materials, juvenile bull trout densities drop off
sharply (Shepard et al. 1984). Any loss of interstitial space or streambed complexity through the
deposition of sediment would result in a loss of summer and winter habitats (MBTRT 1998).
The reduction of rearing habitat will ultimately reduce the potential number of recruited

. juveniles and therefore reducing population numbers (Shepard et al. 1984).

Although an avoidance response by fish to increased sediment may be an initial adaptive survival
strategy, displacement from cover could be detrimental. It is possible that the consequences of
fish moving from preferred habitat, to avoid increasing levels of suspended sediment, may not be
beneficial if displacement is to sub-optimal habitat, and that they also become stressed and more
vulnerable to predation (Birtwell 1999).

Physiological Effects

Sublethat levels of suspended sediment may cause undue physiological stress on fish, which may
reduce the ability of the fish to perform vital functions (Cederholm and Reid 1987). At the
individual fish level, stress may affect physiological systems, reduce growth, increase disease,
and reduce its ability to tolerate additional stress (Bash et al. 2001). At the population level, the
effects of stress may include reduced spawning success, increased larval mortality, and reduced
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recruitment to succeeding life stages and, therefore, overall population declines (Bash et al.
2001).

Tolerance to suspended sediment may be the net result of a combination of physical and
physiological factors related to oxygen availability and uptake by fish (Servizi and Martens
1991). The energy needed to perform repeated coughing (see Gill trauma section) increases
metabolic oxygen demand. Metabolic oxygen demand is related to water temperature. As
temperatures increase, 8o does metabolic oxygen demand, but concentrations of oxygen available
in the water decreases. Therefore the fishes tolerance to suspended sediment may be primarily
related to the capacity of the fish perform work associated with the cough reflex. However, as
sediment increases, fish have less capability to do work, and therefore less tolerance for
suspended sediment (Serizi and Martens 1991).

Redding el al. (1987) observed higher mortality in young steethead trout exposed to a
combination of suspended sediment (2500 mg/1) and a bacteria pathogen, than when exposed to
the bacteria alone. Physiological stress in fishes may decrease immunological competence,
growth, and reproductive success (Bash ez al. 2001).

Behavioral effects

Increased turbidity and suspended sediment may result in behavior changes in salmonids. This
includes avoidance, distribution, homing and migration. Many behavioral effects result from
changes in stream babitat (see Habitat effects). As suspended sediment concentration increases,
habitat may be lost which results in abandonment and avoidance of preferred habitat. Stream
reach emigration is a bioenergetics dernand that may affect the growth or reproductive success of
the individual fish (Bash et al. 2001). Pulses of sediment results in downstream migration of
fish, which disrupts social structures and causes downstream displacement of other fish (McLeay
ct al 1987; Bash et al. 2001). Loss of territoriality and the breakdown of social structure can lead
to secondary effects of decreased growth and feed rates, which may lead to mortality (Berg and
Northcote 1985; Bash et al. 2001).

Downstream migration by bull trout provides access to more prey, better protection from avian
and terrestnial predators, and alleviates potential intraspecific competition or cannibalism in
rearing areas (MBTRT 1998). Benefits of migration from tributary rearing areas to larger rivers
or estuaries may be increased growth potential. Increased sedimentation may result in premature
or early migration of both juveniles and adults or avoidance of habitat and migration of
nonmigratory resident bull trout. Migration exposes fish to many new hazards, including
passage of sometimes difficult and unpredictable physical barriers, increased vulnerability to
predators, exposure to introduced species, exposure to pathogens, and the challenges of new and
unfamiliar habitats (MBTRT 1998).

High turbidity may delay migration back to spawning sites, although turbidity alone does not

seem to affect homing. Delays in spawning migration and associated energy expenditure may
reduce spawning success and therefore population size (Bash et al. 2001),

10
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The question of when “‘take” of an individual(s) occurs for a specific project is not easy to
answer, There are numerous factors which affect the determination for which data may be
unavaijlable. Unknowns include project specific sediment input, existing sediment conditions,
stream conditions (velocity, depth, etc.) during construction, weather or climate conditions
(precipitation, wind, etc.), fish presence or absence (bull trout plus prey species), best
management practices employed and effectiveness, plus many others. Without specific project
related water quality monitoring data, determining the level of take for the project will be
subjective.

The Western Washington Fish and Wildlife Office (WWFWO) is currently drafting protocol to
obtain specific project related sediment data. This protocol will be used to identify project
related sediment input during construction, as well as long-term sedimentation that may result
after completion of the project (i.e. high-flow events, channel adjustments, etc.). Following the
protocol will be vital to obtain consistent information on project related sediment input to assist
in effects determinations and quantifying take in biological opinions.

Newcombe and Jensen (1996) provide a basis for determining when a project will “Likely to
adversely affect” bull trout. Newcombe and Jensen (1996) conducted a literature review of
pertinent documents on sediment effects (o salmonids and nonsalmonids. They developed a
model that calculated the severity of effect (SEV) based on the suspended sediment dose
(exposure) and concentration.

A 15-point scale is used to qualitatively rank the effects of sediment on fish (Table 1). Specific
SEV levels will be used to determine when a project is “likely to adversely affect” bull trout.

The following procedure will be used:

1. Sclect either a or b below.

a. Based on water quality monitoring data, determine the amount of sediment and the duration
of sediment input into the stream. (Currently not enough data are available to use this step.
As more project specific data becomes available this step will be used).

b. Use State water quality standards. Because action agencies must meet State water quality
standards you can use the standard for determining sediment input into the stream. The
Washington State water quality standards for turbidity are provided in Table 2.

The State water quality standard allows for a mixing zone downstream of the project site. The
point of compliance is based on stream discharge (Table 3).

The water quality standard must be converted from turbidity (NTUs) to suspended solids (mg/1).

A ratio of 1:1 to 1:5 has been derived for converting turbidity to suspended solids (Birtwell
1999). Washington Department of Ecology or U.S. Geological Survey data should be used to

11
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determine specific turbidity: suspended solid ratios for the stream on which the project will be
conducted (see Documents and Background Information section). If site specific ratios can not
be determined use worse case ratio of 1:4 or 1:5.

2. Based on the background information gathered, determine what life stage(s) of bull trout waill
be affected by sedimentation (see Documents and Background Information section). Use
Figures 1 through 4 to determine what SEV level will result for the life stage affected by the

project.
3. Use Table 4 to determine what ESA determination is made for the life stage affected.

4. Ifa LAA determination is made, then the basis for the rationale for *take” occurring is based
on the SEV value obtained. The rationale is not just for that specific level (SEV = 6), but
includes previous SEVs as well.

5.Use Table S to provide the basis for quantifying the “take.” If water quality monitoring data
were available, this information would be used to quantify the take (in terms of bull trout
associated with x amount of habitat. Table 5 provides all the project specific water quality
monitoring data received by the Service for individual projects. The data include the distance
from the project where water quality sampling occurred and whether water quality standards
were met. As additional monitoring data is obtained, this table will be used to quantify “take”
for different projects.
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TABLES
Table 1 — Scale of the severity (SEV) of ill effects associated with excess suspended sediment
SEV Description of Effect
Nil effect
0 No behavioral effects
Behavioral effects
1 Alarm reaction ,
2 Abandonment of cover
3 Avoidance response
Sublethal effects

4 Short-term reduction in feeding rates; short-term reduction in feeding

success '
3 Minor physiological stress; increase in rate of coughing; increased

respiration rate
6 Moderate physiological stress
7 Moderate habitat degradation; impaired homing
8

Indications of major physiological stress; long-term reduction in feeding

rate; long-term reduction in feeding success; poor condition

| Lethal and paralethal effects

? Reduced growth rate; delayed hatching; reduced fish density
10 0-20% mortality; increased predation; moderate to sever habitat de ion
11 > 20 — 40% mortality
12 > 40 — 60% mortality
13 > 60 — 80% mortality
14 > 80 — 100% mortality
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Table 2 - Turbidity water quality standards for various classes of surface waters in the State of

‘Washington.

Washington State Classes for Surface
Waters

Turbidity Characteristic

Class AA (extraordinary)

Turbidity shall not exceed S NTU over
background turbidity when the background
turbidity is <= 50 NTU or have > 10 percent
increase in turbidity when the background
turbidity 18 > 50 NTU.

Class A (excellent)

Turbidity shall not exceed 5§ NTU over
background turbidity when the background
turbidity is <=50 NTU or have > 10 percent
increase in turbidity when the background
turbidity is > 50 NTU

Class B (good)

Turbidity shall not exceed 10 NTU over
background turbidity when the background
turbidity is <=50 NTU or have > 20 percent
increase in turbidity when the background
turbidity is > 50 NTU

Table 3 - Turbidity mixing zones for turbidity water quality standards.

Waterbody Type Point of Compliance

Stream:
<= 10 cfs Stream Flow at Time of 100 ft downstream of activity causing
Construction turbidity exceedance
>10 cfs up to 100 cfs Stream Flow at | 200 ft downstream of activity causing
Time of Construction turbidity exceedance '
> 100 cfs Stream Flow at Time of 300 ft downstream of activity causing
Construction turbidity exceedance
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Table 4 - ESA Effect calls for different bull trout life stages in relation to the duration of effect

P-2342-000

and severity-of-ill-effect.
Life Stage SEV ESA Effect Call
Egg/alevin 1to4 not applicable - alevins are still in gravel and are not
feeding.
S5to 14 LAA - any stress to egg/alevin reduces survival
Juvenile 1to 4 NLAA
5to 14 LAA
Subadult and Adult [1to5 NLAA
6to 14 LAA

17



Unofficial FERC-Generated PDF of 20060127-0037 Received by FERC OSEC 01/23/2006 in Docket#: P-2342-000

Table S - Water quality monitoring data received by the Western Washington Fish and Wildlife
Office showing distance downstream where data was recorded and whether water

quality standards were met
Project Distance Distance downstreamn State water quality
downstream standards are met.
from project
water data was
recorded

Debris jam removal (SR - 20) Not provided Met standard

Rock placed in stream (Hoh 100 - 200 ft Met standard

River emergency bank

protection)

. Bridge construction (SR - 90) Not provided NTUs over standard
19 days checked, standard

Stated removal of coffer dams not met 7 days. NTUs

and diversion resulted in over standard 25, 3, 7, 2,

increased turbidity. 2,7,16.

River scour protection (SR 12) 300' and 600’ Day 1 - Standard not met at 300", did meet at

Contract no. C-6186 600
Day 2 - Met standard 300’

Day 3 - Did not meet at 300’ and 600' (9.3 NTUs
over)

Day 4 - Did not meet at 300’ or 600" - up to 4.5
NTUs over

Next 5 monitoring days - met standard

Bridge construction 200" Standard not met and had spike in turbidity as
high as 169 NTU's

Culvert replacement 100’ and 200’ Standard not met 200" downstream. Increase

project not described (SR241) - NTUs over 30 NTUs

Contract # 6270 - Sulpher Cr.

PR ' Met standard - First 9 days of project, 1
lizati : ‘

Bank stabilization (Saxon Cr)) {300 sampling day - 35.2 NTUs over standard and
3.53 NTUs over standard. Remaining time
within standard.

Culvert replacement - Stossel Not provided Standard met on all occasions except one — 24

Creck Way NTUs over background - during initial
dewatering.
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Concentration (mg/1)

FIGURES
Figure 1. Juvenile and adult salmonids: average severity-of-ill-effect scores
162755 | 10 11 11 12 12 13 14 14 - - -
59874 9 10 10 11 12 12 13 13 14 - -
22026 8 9 10 10 11 11 12 13 13 14 -
8103 8 8 9 10 10 11 11 12 13 13 14
2981 7 8 8 9 9 10 11 11 12 12 13
1097 6 7 7 8 9 9 10 10 11 12 12
403 5 6 7 7 8 9 9 10 10 11 12
148 5 5 6 7 7 8 8 9 10 10 11
55 4 5 5 6 6 7 8 8 9 9 10
20 3 4 4 5 6 6 7 8 8 9 9
7 3 3 4 4 5 6 6 7 7 8 5
3 2 | 2| 3| 4| a]s|s|e6] 7] 7|8
1 1 2 2 3 3 4 5 5 6 7 7
1 3 7 1 2 6 2 7 4 11 30
Hours Days Weeks Months
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Figure 2. Adult salmonids: average severity-of-ill-effect scores.
162755 | 11 11 12 12 13 13 14 14 - - -
59874 10 10 H 11 12 12 13 13 14 14 -
22026 9 10 10 11 11 i2 12 13 13 14 14
8103 8 9 9 10 10 11 11 12 12 13 13
2981 8 8 9 9 10 10 11 11 12 12 13
1097 7 7 8 8 9 9 10 10 11 11 12
403 6 7 7 8 8 9 9 10 10 11 11
148 5 6 6 7 7 8 8 9 9 10 10
55 5 5 6 6 7 7 8 8 9 9 9
20 4 4 5 5 6 6 7 7 8 8 9
7 3 4 4 5 5 6 6 7 7 7 8
3 2 3 3 4 4 5 5 6 6 7 7
I 2 2 3 3 4 4 5 5 5 6 6
1 3 7 1 2 6 2 7 4 11 30
Hours Days Weeks Months -
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Figure 3. Juvenile salmonids: average severity-of-ill-effect scores.
162755 | 9 [ 10 | 11 [ 11 |12 | 13| 14| 14| - - -
59874 | 9 9 |10 | 11 | 11| 12|13 |14 | 14] - -
22026 | 8 9 9 10 | 1 11 {1213 |13 |14 -
8103 | 7 8 9 9 [ 10§11 | 11|12 |13)13]14
2981 | 6 7 8 | 9 9 (10 | 11 | 11| 12]13] 13
E} 1097 | 6 6 7 8 9 9 10 { 11 | 11|12 {13
= | 403 5 6 6 7 8 9 9 |10 | 11 | 11 | 12
§ 148 4 5 6 6 7 8 9 9 | 10| 11|11
8| ss 4 | 4| s |6 |6 7] 8] 8 ]9 10]n
5 20 3 4 4 5 6 6 7 8 8 9 | 10
7 2 3 4 4 5 6 6 7 8 8 9
3 1 2 3 4 | 4 5 6 6 7 8 8
1 1 1 2 3 4 | 4 5 6 6 7 8
1 3 7 1 2 6 2 7 4 | 11| 30
Hours Days Weeks Months
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Figure 4. Eggs and aleying gf salmonids: average severity-of-ill-effect scores.
162755 | 7 9 10 11 12 13 14 - - - -
59874 7 8 9 10 12 13 14 - - - -
22026 7 g 9 10 11 12 13 - - - -
8103 7 8 9 10 11 12 13 14 - - -
2981 6 7 8 10 11 12 13 14 - - -
1097 6 7 8 9 10 11 12 14 - - -
403 6 7 8 9 10 11 12 13 14 - -
148 5 6 7 9 10 11 12 13 14 - -
55 5 6 7 8 9 10 12 13 14 - -
20 5 6 7 8 9 10 11 12 13 - -
7 4 5 7 8 9 10 11 12 13 14 -
3 4 S 6 7 8 10 11 12 13 14 -
1 4 5 6 7 8 9 10 11 13 14 -
1 3 7 1 2 6 2 7 4 11 30
Hours Days Weeks Months
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