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ORIGINAL 
United States Department of the Interior 

FISH AND WILDLIFE SERVICE ~ 

Western Washington Fish and Wildlife Office c:--.. 
510 Desmond Drive SE, Suite 102 ~ 

Lacey, Washington 98503 ~ z -- 

In Reply Refer To: ~ :  
1-3-0~F-0059 --t:~ 

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 b¢ located. We arc sending you 
a duplicate copy for your records. 

If you have any questions regarding this Opinion, please contact Lou Ellyn Jones or Jim 
Michanls, of my staffat (360) 753-9440. 

Sincerely, 

K•'•en S. Berg, Manager 
"" Western Washington Fish and Wildlife Office 

CG: 

Nick Jayjack, Federal Energy Regulatory Commission 

'NAM ERICA~;~, ~ 
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United States Department of  the Interior 

HSH AND WILDLIFE SERVICE 

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

~ ,  Washington 98503 

NOV 3 0 2005 

SecW, m3, Magalie R. Sales 
Federal Energy Regulatory Commission 
888 First Street, NE 
Washington DC 20426 

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

Dear Secreta~ Sales: 

This document ~ the U.S. Fish and W'ddlife Service's (Service) reinitiadon of 
consultation and Biological Opinion (Opinion) based on our review of the proposed project, 
which consists of interim operation of Condit Hydroeleclzic Project and dam removal, located in 
Skamania and Klickitat Counties in Washington State, and its effects to the bull U'out (Salwltm~s 
confluentux) and bull lrout 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 Commis~on (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 DIS 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 populafio~ 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. 

TAKE PRIDE°Rr..  
=NAMm'RICA 
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Secretary Salas 2 

As provided in 50 CFR Part 402.16, re-initiation of  formal consultation is required where 
discretionary Federal agency involvement or control over the action has been retained (or is 
authorized by law) and where (I) the amount or extz~t of incidental take is exceeded; (2) new 
information reveals effects of  the agency action that may affect listed sp~ies  or critical habitat in 
a manner or to an extent not considered in a previous opinion; (3) the agency action is 
subsegluently 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 analyzes project effects to bull trout 
critical habitat. Our 2005 Opinion supplements the 2002 Opinion. All analysis and take 
coverage fi'om 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 suppleanental Final 
Environmental Impact Statement (FSFEIS 2002), the 2004 Project De, seription 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, USD12005), and other 
documents filed with FERC that are now part o f  the official record for the Condit Project. A 
complete adminisla'ative 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 PaeifiCorp 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 PaeifiCorp 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 Ellyn Jones or Craig 
Hansen, of  my staffat (360) 753-9440. 

//-•C• ~Lv, ) . t , /  

• en S rg, Manager 
['Y" W c s ~  Washington Fish and Wildlife Office 

CC: 

NMFS, Portland, OR (S. Ca_-ion) 
American Rivers, Portland, OR (B. Swift) 
PacifiCorp, Portland, OR (G Miller) 
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SCOPE OF CONSULTATION 

The effects o f  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 
h'out 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 consultation 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 fiver 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 rcinitiate 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 De:ember 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 2008, when dam removal activities 
will comrnenee. 

BIOLOGICAL OPINION 

DESCRIPTION OF THE PROPOSED ACTION 

Covered Activities 

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 am~dment  to the Settlement 
Agreement, which we are assuming that FERC will incorporate into its license order to 
surrender, would extend the fimeline 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 ofthe 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: (I) 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, 
removal of Condit dam, removal of the cofferdams, surge tank, wood stave pipeline, steel and 
wood penstock, lakebed restoration, water" and gas line remediafion, 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 hours. The remainder of the dam, including the coffer dam originally erected 
during construchon 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 - Scptembea" 2008 

Sc'ptember - October 2008 

October 2008 
November 2008 - July 2009 
August 2009 

Mobilize, develop staging a r e a s ,  and construct 
access roads 
Remove gates, install, relocate and modify water 
lines, water supply, bridge modifications 
Blast the drain tunnel and drain reservoir 
Dam demolition and removal of related facilities 
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 ~'out and bull 
txout critical habitat. 

Each site management plan contains a monitoring plan, reporting schedule, and adaptive 
management component. The site management plans include the following: 

2 
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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. 

Wetland Mitigation Plan: This plan delineates and characterizes those wetlands that 
would have impacts due to clam removal, mostly low fimctioning 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 sta'eams and seeps. 

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 Mr. 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. 

PaeifiCorp 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 materials will be kept away 
from the river. 

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 nmoff from 
reservoir sediments. 

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. 

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 

3 
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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. 

Upland (non-reservoir) 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. 

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. 

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

Sediment Behavior Analysis: The sediment management #an  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 i ~ t s  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 fi'amework 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 litL 2005). We assume that sediments 
released by dam removal wil] be addressed appropriately by the Corps in accordance with the 
applicable provisions of the Dredge Material Evaluation Framework. 

Per en~il 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 con|yibute 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(cX2)). The 2002 Opinion defines the action 
area as: (1) the White Salmon River from its mouth to rml 6, including Northwestern Lake; (2) 

4 
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tn'butaries 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 'A 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 mainstern, 
we have therefore defined the action area for this consultation as the White Salmon River from 
rm 16 to its mouth and the Columbia River malnstem 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). 

Figure 1 Action area 

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 o f  effects to bull lrout 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 
project description by the action agency or applicant to 
minimize or compensate for effects o f  the projects on listed 

species. PaeifiCorp has agreed to construct pockets in the drain tunnel to provide resting areas 
for fish to faeilimm upstream migration. In addition, it will remove the cofferdams placed during 
the original 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 ofanadrornous fish and char. 

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

Taxonomy 

The bull trout (Salvelinus co,fluentus, family Salmonidae) is a char native to the Pacific 
Northwest and western Canada, first described as Saline spectabilis by Girard in 1856 from a 
specimen collected on the lower Columbia River, and subsequently described as Saline 
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 la'out and Dolly Varden were 
formally recognized as separate species by the American Fisheries Society in 1980 (Robins et al. 
1980). Although bull trout and Dolly Varden co-occur in several northwestern Washington river 
drainages, there is little evidence of introgression (Haas and McPhai] 1991), and the two species 
appear to be maintaining distinct genomes (Leafy et al. 1993, Williams et al. 1995, Kanda et al. 
1997, Spruell and Allendoff 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 a/. 1992, Crane eta/. 1994, Phillips eta/. 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 bead and jaws relative to its body-size. Its taft 
fm is only slightly forked, and even less so in young fish. Bull lrout 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 
inte~dngiing pink or red spots that may not always be presenL The venlral region can range 
from white to orange. Bull trout typically have 15-19 gill takers, 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 fiat. 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 (Salveltnusfontinalis)(Behnke 2002). 

Dlg~buflon 

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 ~ibutaries 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 all 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 oftbe 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 
Fit 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 critical 
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 local population to multiple populations, and theoretically should rept'esent a DPS. 
Although such population units are difficult to characterize, genetic data have provided useful 
information on bull trout population smacrure. For example, genetic differences between the 
Klamath River and Columbia River populations of bull trout were revealed in 1993 (Lear,/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 flout, 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 et  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, Umafilla) and lower Snake River (Walla Walla, 
Clearwater, Grande Ronde, hnnaha rivers, etc.) populations and thc (b) upper Columbia River 
(Methow, Clark Fork, Flathead River, etc.) and upper Snake River (Boise River, Malheur River, 
Jarbidge River, etc.) populations (Spruell et  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 (Leafy et  al. 1993, Williams et al. 1997, 
Spruell and Allcndorf 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 exhibh 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 m'butary stnmms where juvenile fish 
rear one to four years before migrating to either a lake (adfluvial form), river (fluvial form) 
(Fraley and Shepatd 1989, Goetz 1989), or in certain coastal areas, to saltwater (anadromous) 
(Cavender 1978, MePhail and Baxter 1996, WDFW et a/. 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 fife-history strategy and habitat 
limitations. Resident fish tend to be smaller than migratory fish at maturity and produce fewer 
eggs (Fraley and Sbepard 1989, Goetz 1989). Resident adults usually range from 150 to 300 
imlfimeters (ram) (6 to 12 inches) total length. Migratory adults however, having lived for 
several yeats 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 (Ih-att 1985, Goetz 1989). The largest 
verified bull trout was a 14.6-kilogram (32-pound) adfiuvial fish caught in Lake Pend Oreille, 
Idaho, in 1949 (Simpson and Wallace 1982). Size differs little between life-history forms during 
their fu~ 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 nun were found downstream in 
larger channels and reservoirs in the Metolius River Basin. Juvenile migrants in the Umatilla 
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 et 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) had 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 is 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 McIntym 1996) but post-spawn survival rates arc 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, 
Ricman and Mclntyre 1996). Migratory bull trout frequently begin spawning migrations as early 
as April and have been known to move upstream as far as 250 kilometers (kin) 055 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, Rafliffand Howell 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, 
rnacro-zooplankton, and small fish (Boag 1987, Goetz 1989, Donald and Alger 1993). Adult 
migratory bull trout feed on various fish species (Leathe and Graham 1982, Fraley and Shepard 
1989, Brown 1992, Donald and Alger 1993). In coastal areas of western Washington, bull trout 
feed on Pacific herring (ClupeapallasO, Pacific sand lance (Ammodytes hexapterus), and surf 
smelt (Hypomesuspretiosus) in the ocean (WDFW et al. 1997). 

Habitat Affinities 

Bull trout have more specific habitat requirements than most other salmonids (Rieman and 
Mcintyre 1993). Habitat components 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; 
Hoelseher and Bjorun 1989; Sedell and Everest 1991; Howell and Buchanan 1992; Pratt 1992; 
Rieman and McIntyre 1993, 1995; Rich 1996; Watson and Hillman 1997). Watson and Hiltman 
(1997) concluded that watersheds must have specific physical characteristics to provide the 
habitat requirements necessary for bull trout to suecessfiflly 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 (Riernan and McIntyre 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 McIntyre 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 McIntyre 1995). 

Spawning areas are olden associated with cold-water springs, groundwater infiltration, and the 
streams with the coldest summer water temperatures in a given watershed (Pratt 1992, Rieman 
and McIntyre 1993, Rieman et al. 1997a, Baxter et al. 1999). Water temperatures during 
spawning generally range from 5 to 9 degrees Celsius (41 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 ra (5,000 feet). Similarly, in the Sprague River basin of suuth-cenu'al 
Oregon, Ziller (1992) found in four streams with bull trout that "numbers of bull trout increased 
and numbers of other U~ut species decreased as elevation increased. In those streams, bull bout 
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 Scamecchia (1996) 
observed that juvenile bull trout selected the coldest water 8 to 9 degrees Celsius (46 to 48 
degrees Fahrenheit), within a t e x t u r e  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 temperatom of 17.2 degrees 
Celsius (63 degrees Fahrenhei0 in the West Fork of the Jarbidge River (S. Werdon, pets. 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 li~. 2001). In the 
Little Lost River, Idaho, bull bout 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 waWr temperature exceeded 15 degrees Celsius (59 degrees 
Fahrenheit) and less than l0 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 overwiutering 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 MoIntyre 1993). Juvenile and adult bull trout frequently 
inhabit side channels, ~ margins, and pools with suitable cover (Sexauer and James 1997). 
These areas am 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 eta/. 1999). Survival 
of bull trout embryos planted in slxeam 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. 

l0 
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Migratory corridors link seasonal 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 
p¢rsismnce of bull trout (Rieman and McIntyre 1993, M. Gilpin, in litt. 1997, Rieman et  al. 
I gO7a). 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-es-tablished 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 habitat and increases isolation fi'om other 
populations of the same species (Saunders e t  al. 1991). Burke), (1989) concluded that when 
species arc isolated by fi-agmented 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). 

Mctapopulation concepts of conservation biology theory have been suggested relative to the 
distribution and characteristics of bull trout, although empirical evidence is relatively scant 
(Ricman and McIntyre 1993, Dunham and Rieman 1999, Rieman and Dunham 2000). A 
metapopulation is an interacting network of local populations with vmhdng 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 arc for the most part independent and represent discrete reproductive units; and long- 
term, low-rate dispersal pattems among component populations influences the persistence of at 
least some of the local populations (Riernan 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 Ri~nan 1999, Spruell e t  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 thenretical fit, the relatively recent and brief time period during which bull 
trout investigations have taken place does not provide certainty as to whether a metapopulation 
dynamic is occurring (e.g., a balance between local extirpations and re, colonizations) 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. 
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2003) does, however, provide stronger genetic evidence for the presence of a metapopulafion 
process for bull trout, at least in the Boise River basin of Idabo. 

Reasons for Listing 

Bull trout dis~bution, 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). Several local extirpalions have been documented, 
beginning in the 1950s (Rode 1990, Ratliffand Howell 1992, Donald and Alger 1993, Goetz 
1994, Newton and Pribyl 1994, Berg and Priest 1995, Light eta/. 1996, Buchanan et al. 1997, 
WDFW 1998). Bull trout were e x t i ~  fi'om the southernmost portion of their historic range, 
the McCloud River in California, around 1975 0Vloyle 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'Alene 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, enwainment 
(process by which aquatic organisms an: 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 et al. 1987; Chamberlain et al. 1991; Furniss et al. 1991; Meehan 1991; 
Nehlsen et al. 1991; Sedell and Evere~ 1991; Craig and Wissmar 1993; Frissell 1993; Henjum et 
al. 1994; Mclntosh eta/. 1994; Wissrnar eta/ .  1994; MBTSG 1995a-e, 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 Irout were evaluated. Because habitat f~gmentafion 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 subpopula~ons 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 
ofthe bull trout is currently being developed for the 5-year status review and is not yet available. 

New Threats 

Since listing, no substantial new threats have been identified. 
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Ongoing Conservation Actions 

Federal Con~,ervation Actions 

Federal conservation actions include: (1) the development of a draft Bull Trout Recovery Plan; 
(2) ongoing implementation of the lnterim Strategy for Managing Anadromous Fish-producing 
Watersheds in Eastern Oregon and Washington, ldaho, and Portions of California (PACFISH; 
USDA and USDI 1995) and the Interim Strategy for Managing Fish-producing Watersheds in 
Eastern Oregon and Washington, Idaho, 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 Deparmaent of Agriculture Conservation 
Reserve Programs. 

State Conserv~ti0n Actions 

ldaho 

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 ofldaho Bull Trout 
Conservation Plan (Idaho Plan) in July 1996 (Batt 1996); (3) the development of 21 problem 
assessments involving 59 key watersheds; (4) the implementation of conservation actions 
identified in the problem assessments; and (5) the implementa0on 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 [WIBTRT 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 lrout 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. 
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Oregon 

Since 1990, the stare of Oregon has taken several actions to address the conservation of bull 
U'out, including: (1) Establishing bull trout working groups in the Klamath, Deschutes, Hood, 
Willamette, Odell Lake, Umatilla and Walla Waila, John Day, Maibeur, 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 txout and 
brook trout into areas where bull trout occur;, (4) angler outreach and educationefforts 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) reinOxxtuction of 
bull trout fi3' from the McKenzie River watershed to the adjacent Middle Fork of the Willamette 
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 (ESI-IB 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 U-out stocking in streams or lakes connected to bull Urout-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 O'out 
distn'bution, 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 lands. 

Trib# Co~'vatior~ Activities 

Many Indian Tribes throughout the range of the bull trout are participating on bull trout 
conservation working groups or recovery teams in their geographic areas of interest. Some tribes 
are also implementing projec~ 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 ofa  Slx*ies 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 (e.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. 

. 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 Mclntyre 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 (P,.iernan et al. : 997a, Dunham and Rieman 1999, Rieman and Allendorf 2001, 
Spruell et a/. 2003). Based in part on guidance from Rieman and Mclntyre (1993), bull 
trout core me.as with fewer than five local populations are at increased risk of extirpation; 
core areas with between 5 to 10 local populations arc 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 Melntyre 1993). Migration and 
occasional spawning between populations increases genetic variability and slrengthens 
population variability (Rieman and Mclntyre 1993). Migratory corridors allow 
individuals access to unoccupied but suitable habitats, foraging areas, and refuges from 
disturbances (Satmders eta1. 199]). 

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 o f  individuals; timing of spawning and migratory forays). Conserving 
many populations across the range of the species is crucial to adequately protect genetic 
and phenotypie diversity of bull trout (Lear/et al. 1993, Rieman and Mclntyre 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 (RJcman and Mclntyre 1993). Migratory forms appear to develop when habitat 
conditions allow movement between spawning and rearing sla'eams 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 flee movement between spawning and rearing 
areas and the malustem of the Snake River. Such multiple life history swategies 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 stTeams may be 
recolonized should local populations suffer a catastzophic loss (Frissell 1997, Rieman and 
Mclntyre 1993, MBTSG 1998). 

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 genetic 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 (No) incorporates relevant demographic 
information that determines the evolutionary consequences of members in a population 
conm'buling to future generations (Wright 1931). When prioritizing populations for 
conservation, Nc 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 usually below 1.0 (Frankham 1995), and the Ne to N ratio 
is thought to be between 0.15 and 0.27 in bull tout  populations based on computer 
modeling (P-deman 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, Soul6 1987). Increased homozygosity of deleterious 
recessive alleles is thought to be the main mechanism by which inbreeding depression 
decreases the fimcss 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 No) per generation which in turn causes an 
increase in the frequency ofhomozygosity of the deleterious recessive alleles. Hedriek 
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 fimess related 
traits gained via mutation (Franklin 1980). 

Bull la~ut specific benchmarks have b ~ n  developed concerning the minimum Ne 
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 hull 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 to be between 0.5 and 1.0 times the mean number of 
adults spawning annually. Rieman and Allendoff(2001) concluded that an average of 
100 (i.e., 100 x 0.5 = 50) adults spawging 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 a stream and 
the homing behavior of the migratory forms returning to the streams where they hatched 
to spawn promotes reproductive isolation among local bull 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 
connected through low rates of migration. This cormection of local populations, linked 
by migration, is termed a metapopulation (Hanski and Gilpin 1997). Within a 
metapopolation, 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 pins generations), metapopulafions 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). 

Maintain Phenotypic Diversity. 

Healy and Prince (1995) reported tha4 because phenotypic diversity is a consequence of 
the genotype interacting with the habitat, the conservation ofphenotypic 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 ~lmonids raised in hatcheries; 

17 



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

rapid emergence of divergent phenotypes for salmonids inlzoduced 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 popula~on viability 
could be substantial. This concept of preserving variation in phenotypic uaits that is 
determined by both genetic and environmental (i.e., local habitat) factors has also been 
identified by Hard (1995) as an important component in maintaining i n ~ i f i c  
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 
netmal genetic 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 emphasiz~ as a mechan/sm for the conservation of bull 
trout (Rieman and McIntyre 1993, Taylor et a/1999). 

Prolect Bull Trout fi'om Camslrophic 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 fn'e 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 (Crresswell 1999). 

Rieman and Clayton 0997) discussed relations among the effects of fire and timber 
harvest, aquatic habitats, and sensitive species. They noted that spatia] diversity and 
complexity of aquatic habitats strongly influence the effects of large disturbances on 
salmonids. For example, Rieman et al. (1997"o) studied bull ~out 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 offish. 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 
bm'ned (RJeman et al. 1997b). These responses were atlributed to spatial habitat diversity 
that supplied refuge areas for fish during the fires, and the ability of bnll trout and the 
redband trout to move among stream reaches. For bull Irout, the presence of migratory 
fish within the system was also important (Rieman and Clayton 1997, Rieman et al. 
1997b). 
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In terms of conserving bull trout, the appropriate strategy to reduce the risk of ftres 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 fi-om 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 m'butaries 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 
cenWal 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 s~'eam temperatures, increased sedimentation, and channel 
embeddedness. Mining activities have compromised habitat conditions by discharging waste 
materials into s~eams 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., mainstem 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 sub.watersheds in the 
entire Columbia River basin. 
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Status of  Lower Columbia River Geographlc Area 
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showed that we consulted on a wide array of  actions which had varying level o f  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)(l)(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. Storedabl 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 resulting 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 recover)' 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 Pinehot 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 flI) 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 
defmed 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 fnal  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 
habitat 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 ~out. Designated critical 
habitat includes only those areas that are currently known to be occupied by bull trout or that 
contain features and habitat char~teristics that are necessary to sustain bull trout. The 
designation encompassed non-Federal lands that have greater than one haft 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 fi'om the rule are state lands 
managed by Washington D e ~ e n t  of Natumi 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, 
USD12005). 

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 
migatory 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 c ~ c s ,  and population biology. PCEs may include, but are not 
limited to, features such as spawning sites, feeding sites, and water quafity or quantity. 

Critical habitat for bull trout includes eight PCEs: 

. Water temperatures that support bull trout use. Bull trout have been documented in 
streams with temperatures from 32 to 721:(0 to 22C) but are found more fiequanfly in 
temperatures ranging from 36 to 59F (2 to 15C). These temlx'ratmes 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 |rout use are specifically excluded 
from designation. 

. Complex stream channels w/th featxa~s such as woody debris, side channels, pools, and 
undercut banks to provide a variety of depths, velocities, and instream structures. 

. SubWaYs of mafficient amount, size, and composition to ensm~ success of egg and 
embryo overwinter survival, fry ¢mergance, 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. 

. A natural hydrograph, including peak, high, low, and base flows within historic ranges or, 
if reguiated, currently operates under a biological opinion that addresses bull txout, or a 
hydrograph that demonstrates the ability to support bull 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. 

. Springs, seeps, groundwater sources, and subsurface water to conm'bute to water quality 
and quantity as a cold water source. 

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

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

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

RK 

< J 

I t  1 L_, 
Figure 2 Critical habitat units 

Within the Columbia and Klamath River bull 
trout DPSs, the Service designated 13 CHUs, the 
boundaries ofwhleh approximate the associated 
Reoovea2¢ Units for the same geographic areas 
(See Figure 2). These CHUs 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, cormeetivity to other 
aquatic habitats, and habitat complexity and 

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 0dSDI 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 
Iributaries in southwestern and south eenlral Washington. This unit extends across Clark, 
Cowlitz, Kliekitat, Skamania, and Yakima counties. Approximately 340 km (210 nil) of stream 
and three reservoirs coveting 5,054 ha (12,488 ac) were proposed for critical habitat designation 
0dSDI 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 fi'om the Pacific Ocean (rm 0) to Chief Jnseph Dam (rm 544.6) provides 
foraging, migration and overwintering (FMO) habitat for m%utary populations of bull trout. 
Habitat includes the free-flowing reaches of the Columbia River and the reservoirs to the 
ordinary high water elevations 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 CUSDI 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 d o ~  to 
the confluence with the Columbia River, and the Columbia River mainstem fi'om 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 area. 
Detailed discussions conc, erahig the status and limiting factors of bull trout in these areas ate 
contained in the draft recovery plan (USFWS 2002a) which is incorporated herein by reference. 

Setting 

White S#non  River 

The White Salmon River originates on the southwest flank of 12,307-foot high Mount Adams, 
and then fows south for about 45 miles where it joins the Columbia River (N-PPC 1990 as cited 
in USFWS 2002). The White Salmon basin totals about 386 square miles, and varies in 
elevation from 72 feet to ovvr 12,300 feet. The topography is highly varied, including 
mountainous terrain, deeply 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 underneath 
Northwestern Lake before it was 
inundated, and below Condit Dam, has 
about a I percent gradient The gradient 
of  the lowermost 4,200 feet o f  the White 
Salmon River is influenced by the 
backwater effect oftbe 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 o f  four waterfalls, six-, 
eight-, 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) 
(NPPC 1990 as cited in USFWS 2002) 
(Figure 3). 
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Northwestern Lake s~'afifles during the summer with the thermoclino 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 ~nshion 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 ofthis amount occun'ing fi'om October through March (NPPC 
1990 as cited in USFWS 2002). Monthly mean fows 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 CUSGS 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 ofmicroclimates 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, elderben'y, huckleberry, 
soapbrush and manzanita (NPPC ! 990 as cited in USFWS 2002). 
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The basin is essentially rural, with most residcnts scamm~ along the fiver or concentrated in the 
unincorporated towns of Trout Lake, BZ Comer, and Husum. The communiW of White Salmon 
, .~ ~ ~ . . . . .  . ~ ~ .: (population 1,900) is the largest population 

• . J . ~ .-./. 

" ~ .  

; [  

center within or slraddling the White Salmon 
River basin. Land-use in the basin is primarily 
timber production, forest range and agriculture. 
About 47 perc~t of the basin is within the 
G-ifford 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 Comer and White Salmon, 
are cultivated for the production of alfalfa, grain 
sorghum, corn, po~ocs and fruit orchards. 
Pastureland for the grazing of beef and dairy 
cattle occurs along the White Salmon River and 
its m'butaries. 

The White Salmon River falls within the land 
use planning jurisdiction of Klicldtat 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 Sc¢~c 
Rivers system, and betwc~-n the mouth and rm 
3.3, it is included in the Columbia River Gorge. 
National Scenic Area (Figure 4). 

The I~wer Columbia River Mainstc=n 

The Columbia River is natundly a very dynamic ~ .  It has bv¢~ affected and shaped over 
vons by a variety of natural forces, including volcanic activity, storms, floods, natural events and 
climatological changes. Thosv forces have had and continue to have a significant influence on 
biological factors, including flows and habitaI. Over the past century, human activilies have 
aff~ted 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 ofwctiand 
areas, and changes to the channel from navigational activities. Land use in the Lower Columbia 
River basin includes 74 perccnl forest land and 17 pczcc~t agriculture. Urban land use is a small 
percent of the basin (5 percent) CUSGS 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 Kliekitat River enters Bonneville Pool 
from the north and the Hood River from the south, just upstream of the White Salmon River. 

Numerous minor In'butaries 
~ enter the Columbia River in 

the Bonneville p~ol and 
below Bonneville Dam. 

Q t l ~ / ,  DIIt r m  O~IR r m  147 

River 
e l ~  mare 

VVhite 
Salmon 
River 

Figure 5 Water quality sampling locations 

"'"'' Conclt Dam 

Most precipitation in the 
Lower Columbia basin falls 
fi'om 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). Slresmflowin the 
Columbia River is affected 
by spring snowmelt, winter 
rainstorms, and darn 
regula on. 

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 typiceUy produces 
higher flows than winter storms, and flows in the Lower Columbia River are regulated for daily 
flood control during 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 litt. 2005) (Figure 5). One of 
the significant changes to the Lower Columbia River mainstem has been the reduction of the 
peak seasonal discharges and changes in the velocity and liming 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-yesr flood peak discharge, as measured at the Dalles, Oregon, from 
580,000 efs to 360,000 efs (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 ternpcrature measured near Bonneville 
Dam during water years 1969 through 1992 during 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 
Rivet';, 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 downslream 
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(USGS 1996). Data collected at The Da|les, Oregon shows that ~om 1989 to ! 992, 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 m'butaries. Water quality 
data for the Columbia River gathered between the years 1968 and 2000 at the Warrendale gage 
show that TSS concenWations averaged 15 ppm. The average TSS for the months of  October, 
November and December at the Warrendale gauge is 7.5 pprm 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 I to 363 ppm (G & G 
Associates 2004) (Figures 6 and 7). 
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Figure 6 Turbidity and suspended sediment at Warrendale, Oregon 
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l~gure 7 Turbldlty and suspended sediment at Qulncy, Oregon 

Concentrations of mzspended sediment are related to flows, with higher concent~atiom in spring 
and falVwinter 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 Depm'tment ofFish 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 downs'.ream 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). 

29 



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

It appears that there is a very low likelihood of a bull trout presence in the upper White Salmon 
River above the barrier fails at rm 16. The observations in Northwestern Lake suggest that a 
population ofbuU trout once existed above Condit Darn 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 l~out sightings are so rare, and no spawning and 
rearing areas have been identified, the White Salmon River is not considered a core area. 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 Uout 
and habitat that can be re~ored to include the essential elements. Removal of Condit Dam and 
re~ring the fluvial life history form in the White Salmon River is considered necessary for 
recovery ofbull 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 slreams 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 o f , -  extensive road network, past riparian timber harvest, and high water 
t e m ~  in the watershed (USFS 2003). 

Lower Mainstem Columbia River 

Figure 8 Lower Columbia River tributaries 
3O 

Historically, the mainstem 
Columbia River was likely 
used as a migration corridor, 
foraging area, and 
overwintering habitat by bull 
m)ut that originated in the 
Lewis, White Salmon, and 
gJic~tat Rivers (USFWS 
2002a). Historical records 
indicate Dolly Varden (bull 
 ouO were caught in 
fishwheels operated on the 
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mainstem Columbia in the late 1800s (Donaldson and Cramer 1971 as cited in John Young, 
USFWS in litt. 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) (N1vlFs, 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 rnainstem Columbia River below Bonneville Dam 
(Waehtel/n litt. 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 litt., as eitod in USFWS 2002a  Chapter 6). Bull trout have 
been observed at the mouth of the Kliekitat 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 litt. 2005). 

Of the lower Columbia River tributaries, bull la'out populations are known to occur in the Hood, 
Kliekitat, Desehutes, John Day, Willamette, and Lewis River basins (Figure 8). Fish from the 
Hood, Desehutes, Willamctte, 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, poss~ly, the Kliekitat River. 

Two subgopulations 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 
dism'bution included primarily the malnstem, Middle Fork and tributaries, and a short reach of 
the West Fork; and bull trout likdy used the Columbia River for juvenile rearing and adult 
foraging (Buchanan et  al. 1997 as cited in USFWS 2004b). Punchbowl Falls is suapected 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 et  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 are, a, 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 Ixout tagged in the Hood River system were recovered in Drano Lake in the mouth of 
the Little White Salmon River and Coberg Beach at rm 182 (ODFW in l/tt. as cited in J. Young 
in lift. 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 Kliokitat River core area, just upstream of the White Salmon River, supports one known 
population of bull Ixout, 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 Irout 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 litt. 2005), indicating that they were probably the larger, migratory 
fish. Their origin is unknown. There are no population estimates for the resident population. 
Bull trout foraging in the lower Columbia River may originate in this basin, but there is no direct 
evidence for this. 

Bull U'out 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 f~m the Columbia River is blocked by Merwin Dam 
located at rm 20 (USFS 2003). Two verified bull u-out observations occurred below Merwin 
Dam ( F. Shrier in litt. as cited in USFWS 2002a Chapter 20). No further observations have 
occurred, although anecdotal reports indicate that bull U'out or DON), 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 Willam~e River basin occupy only one portion of a single core area. 
Most oftbe estimated 300 fish in the population of this core area are in the McKenzie River 
malnstem. Numerous dams throughout the Wilisrnette 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 lower Willamette River, we would not expect bull U-out to use these areas for foraging 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 downs~am migration of 
steelbead 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 ups~eam 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 et 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 t~-out found in Bonneville Pool or 
below Bonneville Dam are more likely to have originated from ~butaries 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 habitaL Migratory forms appear to develop when 
habitat conditions allow movement between spawning and rearing streams and larger Overs 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 
slzeams may be recolonized should local populations suffer a catastrophic loss (Rieman and 
McIntyre 1993; MBTSG 1998; Frissell 1999). 

Restoring and maintaining connectivity between existing populations of bull trout is important 
for the persistence of the species (Riemnn 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 clams 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 clams to adfluvial (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 Inwer White Salmon River from the confluence with the Columbia River upsuv, arn to the 
barrier falls at rm 16 has been designated as critical habitat for bull ~'out (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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. 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. 

. Northwestern Lake from Condit Dam (rm 3.3) to the entrance ofthe 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 establlshrnent 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 
channel that is currently contained within Northwestern Lake. This restored section of the 
White Salmon River will provide FMO habitat for a restored bull trout population. 

. 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 possiSle 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). 

PC-~ 1 ¢onl water tmnneratur~ 

Water tempemtur~ 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 wanner, respectively, than temperatures at the inlet to 
Northwestern Lake (PacifiCorp 1993 as cited in USFWS 2002). The highest water temperature 
(17.1 degrees Celsius) recorded by PacifiCorp occurred in the bypass reach (Pacificorp 1991 as 
cited in USFWS 2002). Below the powerhouse, temperatures are elevated about I degree Celsius 
in summer months (PacifiCorp 1993 as cited by USFWS 2002). Riparian condilJons are impaired 
throughout the watershed, therefore contributing to higher temperatures in the tn"outaries (Hating 
2003). 

The fiver 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 (Heunelly et al 
1994 as cited in Hating 2003). Above Northwestern Lake, 25 large deep pools have been 
reported (Hating 2003). 

PCE 2 Comvlex s~.am channel 

"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 channel, 
which would tend to Wansport 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 
ra_O*~ (USFWS 2004). LWD accumulations did reportedly exist historically (Hating 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 tributaries 
(Hating 2003). 

ICE 3 Good quality subsWate 

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 fiver gradients 
range between 2 and 11 percent; underneath 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 mmmrous large pools; the lower gradient areas likely had 
gravel throughout. The lowermost 0.75 miles of the White Salmon, historically a low gradient 
gravel-bedded river, is inundated by Bonneville 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 hydrogxaph 

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 minimum 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. 

35 



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

PCE 5 Svrin~s. sceus and m-oundwater sources 

Flows and temperatures in the mainstem White Salmon River are generally excellent for 
salmonicls due to glacial melt runoffand 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 fi'om 
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 (Hating 2003). 

According to the project description (PacifiCorp 2004), a total of 17 sevps 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. 

ICE 6 Mim-atorv corridors 

Numerous waterfalls occur above Condit Dam that may have been historic or current barriers to 
upstream migration of salmonids. Those 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 Fails 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 Fails and steeLbead upstream of BZ 
Fails. We would expect that bull trout could historically access stream habitats up to rm 16. 

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

PCE 7 Abu~iant fgod i?i~ 

The White Salmon River basin supports anadromous salmon downstream of the dam, although 
the native stocks are at a high risk of extinction (Nehlsen et al. 1991 as cited in Hating 2003). 
Resident rainbow and cutthroat are found throughout the watershed. The presence of Condit 
Darn is considered the primary limiting factor of anadromous salmonid production in the White 
Salmon River because of the blockage offish 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 (I-faring 2003). 
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PCE 8 P~r~Tmnent water supply with good water quality 

The flow pattern ofthe White Salmon River is relatively constant because of glacial melt, large 
water recharge potential, and storage capacity (I-laring 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 (1991b 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 (Hating 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 
nulrients have occurred in the upper watershed, above the falls at rm 16, the lower White Salmon 
mainstem 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 cfs (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 sU'and juvenile salrnoltids, de-water or scour 
salmon redds. PacifiCorp holds a vested water fight 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 habitat, 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) ofthe 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, in~ludine effects of the vast oceratjop of the 
(emphasis added), current non-Federal activities, and Federal projects with 

completed section 7 consultations, for the environmental baseline; 

To this baseline, flame direct and indirect impacts ofthe 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 clam removal, and the extent that bull trout critical habitat may be affected by the continued 
operation of Condit Dam until 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 ofconnectivfly 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 ofihe 
forage base for bull trout. The dam results in alteration of duwnsmmm 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 sUeam 
temperatures. Higher temperatures, low flows, and habitat alterations may preclude or limit bull 
trout or forage species from using the bypass channel or the c, bannel below the powerhouse. 
Impacts to forage species from abrupt project shutdowns or maintenance may include scour of 
redds, displacement of fry d o ~  fish slranding, and loss of spawning and rearing habitat. 

In our 2002 Opinion, we discussed the risk to bull trout, ifpreseut above the dam, of injury or 
death from entrainment over the spillway or through the tu~ines. 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 ofthe significance of ongoing 
dam operations to salmonid 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, anadromons sabnonid production 
potential in the White Salmon River watershed [is] considered.., limited to the extent that a[n]. 
•. analys/s [of other limiting factors] would be of little benefit." After PaeifiCorp announoed that 
dam removal was viable, the state issued a limiting factors analysis for the White Salmon River 
(Hating 2003). 
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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 
reslrieted 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 believe 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 
dism~ution. In addition, dam removal can cause impacts due to enlrainment offish, 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 i ~ t s  in the White Salmon River could 
have a longer duration than originally assumed. 

To assess the sediment levels at which advise 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 
upstxearn 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 f~om 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. 

. 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 aRer a more stable river channel forms within about one year. 

. 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 nmoff  over the surface of  the former reservoir, and it will 
decline as drainage conveyances form and vegetation begins to stabilize the soil. 

. Floodplain formation in the reservoir area may occur over the next 30 years aRer dam 
removal, however, it will occur episodically, and the amount of  sedimeut transported in 
each 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  sed/ment a r e  trapped behind Condit Darn 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 o f  all the sands and larger particles (greater than I nan), and 34 
percent of  the silts (median size 0.03 ram), or about 451,000 to 897,000 cy, detg~d'mg upon the 
elevation of  Bouneville Pool ((3 & G Associates 2004). Medium-sized sand particles arriving at 
the in lieu site after that pool has already filled will enter the Columbia River and settle near the 
confluence. The effect o f  filling the in lieu site on bull ~'out has been discussed in the 2002 
Opinion. 

As the suspended sediment plume enters the Columbia River and moves downstream, the higher 
flows ha the Columbia will dilute concentrations. Most o f  the silt particles that do not settle ha 
the in lieu site will settle out in the Bonneville Pool. Clay sized particles (less than 0.01 ram) 
will pass through Bonneville Dam and remain ha suspension throughout the remainder of  the 
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river system (G & G Associates 2004); we therefore do not expect the spawning habitat for 
forage s'tx~eies 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 zone); 1,100 to 2,630 
ppm (Bonneville Dam); 917 to 2,192 ppm (Quincy, Oregon). At these coneenla'afions, bull U'out 
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 levehJ ud range of TSS 
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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 magnitode 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. 

Tlfirty days a_eter 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 O to 15 ppm (Quincy, Oregon). At these 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 levels of TSS concentrations 
in the Columbia River, as discussed earlier in the Environmental Baseline, range f~om 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 seek the mouths of U-ibutaries 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 
levels 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 fxom 
surface erosion 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 sm~ace 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, pets. 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 0ess than a day), causing bull trout to avoid the area and seek out areas of less 
turbid g ~ r ,  such as the confluences with tn'butaries. 

Table 3 summarizes our effects determinations from "worst case" sediment impacts to bull ~'out 
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 Msgnimde of effects to bull trout from suspeuded sedlments 

Coadlt Hydroelectrk ProJ~'t 

Ceedlt Dam removal 

Rapid ~ of 
reservoir (l~t d*;Z) 

W b ~  Sslmon 
R~v~ bclow 
dam 
Columbia River 
mixing zone 

Frequency 

1 time event 

River Chmmei 
termattoa ~ 7) 

1 time event 
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6 heurs 

6 hem,s 
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250,000 
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5,833 ppm 

Cohm~ia Rive~ I time event 6 hems 2,630 ppm 
at Bonneville 
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Coknnbia R/vet I l/me event 6 hetu~ 2,192 ppm 
at Quincy, OR 
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Intermittent 
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Intermitter 
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spikes 
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Columbia Rive~ 
mixing ~one 
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Columbia River 
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D ~ y  
avemges 

up to 2 days 
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up to 2 days 
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Daily 
averages 

ep to2 daya 

ave.aag~ 

400 ppm 

Rlv~ Channel 
formsflon (Day 30) 

White Salmon 
R/vet below 
dam 

Colmnbia River 
mixing zone 

8ppm 

180 ppm 

6ppm 

150 ppm 

: Worst cage 
I ~ q ~ m r e  

6,000 ppm 

12,000 
ppm 

23ppm 

Intermittent up to 2 days 80 ppm 
spikes 

SEg 
Senre 
12 

9 

9 

8 

SIE 
Seom 

12 

12 

6 

8 

6 

7 

6 

7 

SIE 
Score 

12 

10 

7 

Bull trout 
effec~ 
40-~PA 
morm~ty 

Major strcss 

Dur~lol  
ofeffed 
Very short 
tm'm 

I Vory shert 
ten;; 

Magnitude 
of'Effects 
LAA 

LAA 

2 0 ~  or  
2e05 BO? 
2002 

2002 

Maj~ suess Very short LAA 2005 
term 

Major stress Very shea LAA 2005 
tezm 

Ba/I trout Dmsflon F~ec~ ~ or 
effects of effect enll 2 0 ~  BO? 

40-60% Short term LAA 2002 
mortality 

40-6&A Short term LAA 2002 
monamy 

Short term LAA 2002 

Short term 

Sllo~ term 

Short term 

Short term 

Moderate 

Major rae~ 

ModenUe 
guess 

LAA 

LAA 

LAA 

LAA 

Moderate 
m'eu 

Moderate 
stress 

2002 

Mode~te 
~ StreSs 

Moderate 
stress 

2005 

2005 

2005 

Modcr~ Short term LAA 2005 
sirens 

Bull trout Duration FAYec~ 2002 or 
effms ~ ofeffert cs// 2 ~ 5  BO? 

40.60% Mid term LAA 2002 
mormlity 

0-20% Short term ~ 2002 
mortality 

Mid term I..AA 2002 

Short term LAA 2002 

52 



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

i 
Columbia River Sustained Daily I ppm 
at Bonneville averages 
Dam 

Intermittent up to 2 days 36 ppm 
spikes 

Columbia River SusUuned Daily 1 ppm 
at Quincy, OR averages 

Intermittent up to 2 days 30 ppm 
spikes 

Frequency Duration iver  C h m e l  

White Salmon 
River below 
dam 

Sustained 

lver Chaumel 
,rm,tlan (6m) 

- -  White Salmon 
c ~ e r  below 

-- Columbia River 

_ mixing zone 

Columbia River 
] at Bonneville 

Dam 
- -  Columbia River 
__ I at Quincy, OR 

Intermittent 
spikes 

Daily 
averages 

upto 2 days 

Worst  case 
exposure 

3,000 ppm 

6,000 ppm 

5 Minor stress Mid term NLTAA n/a 

7 Moderate Short term LAA 2005 
suess 

5 Minor stress Mid term NLTAA n/a 

6 Moderate Short term LAA 2005 
stress 

SIE Bull trout Duretton Effects 2002 or 
Score effects of effect call 2005 BO? 

12 40-60% Mid term LAA 2002 

mortality 

I0 Short term LA.A 2002 0-20% 
mortality 

Columbia River Sustained daily 7 ppm 7 ' Moderate Mid term LAA 2002 
mixing zone averages s~.ss  

Intermittent up to 2 days 40 ppm 7 Moderate Short term LAA 2002 
spikes stress 

Columbia River Sustained daily I ppm 5 Minor su-ess Mid term NLTAA n/a 
at Bonneville averages 
Dam 

Intennittem up to 2 days 18 ppm 6 Moderate Short term NLTAA n/a 
spikes s~ress 

Cohnnbia River Sustained daily 1 ppm 5 Minor stress Mid term NLTAA n/a 
at Quincy, OR averages 

InU~'n~ittent up to 2 days 15 ppm 6 Moderate Short term NLTAA n/a 
spikes sWess 

Frequency Duration Duration FAl"ects 2002 or 
of  effect call 2005BO? 

Intermittent 
spikes 

u'face Erosion 
f ~ear oue) 

- White Salmon 
Pdver below 
dam 

up to 2 days 

upto 2 days 

upto 2 days 

up to 2 days 

Duration 

daily 
averages 

Intermittent 
spikes 

Intermittent 
spikes 

Intermittent 
spikes 

Worst case 
exposure 
3,000 ppm 

20 ppm 

9ppm 

8 ppm 

Worst  c u e  
exposure 

22ppm 

Frequency 

SIE 
Score 
10 

6 

5 

5 

SIE 
Score 

8 Sustained 

Bull trout 
effects 
0-20% 
mortality 

Moderate 
su'ess 

Minor stress 

Minor slress 

Bull trout 
effects 

Major slz'css 

Short term 

Short term 

Short term 

Shortterm 

Duration 
of effect 

Mid term 

LAA 

LAA 

NLTAA 

NLTAA 

Ellects 
call 

LAA 

2002 

2002 

n/a 

n/a 

2005 

Intermittent 
spikes 

< I d a y  158 ppm 7 Moderate Very short 
term 

LAA 2005 

53 



Jnofflclal FERC-Generated PDF of 20060127-0037 Received by FERC OSEC 01/23/2006 in Docket#: P-2342-000 
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3 
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i 
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e 
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dany 
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effects 
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Duration 
of effect 

0.0 ppm 
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1 
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SIE 
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DDrIII~IB 
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n/a 

2002 or 
2005 BO? 

White Salmon Intermittent -1 day 3,000 9 Major stress Short term LAA 2002 
River below ~p~kes < once 
dam per year 

l • i • l • i • 

Columbia R/ve~ /ntefm/mmt - I  day 20 ppm 5 M/nor stress Short term NLTAA / fl/a 
mixing zone spikes < once 

l I I I | l 

Columbia River /nteamiReat -1 day ~ 9 ppm 5 Minor s'Uess Short term NLTAA n/a 

-lc y 

spikes < ooce 
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Dam 

Minor stress Columbia River 
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Intermittent 
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per year 

8ppm 5 Short NLTAA n/a 
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m 

Duratio,. of 
effect 
Very short Umn - < one day 
Short tsrm- 1 to 30 days 
Mid term- One to 12 months 
Long tm'm - One to five years 
Vm-y long term - Ovct fivc years 

Ef fec t s  on  bul l  t rout  crit ical  hab i ta t  

PCE 1 Cool water tetm~ratures 

As discussed in our 2002 Opinion, Northwestern Lake is subject to solar warming, resulting in 
slightly warmer water releases to the bypass reach and below the powerhouse. The re.duccd 
flows (15 cfs) in the bypass reach absorb ambient temperatures more readily than the naturally 
higher fiver flows so that in summer months, temperalures below the powerhouse can be 
elevated, rendering this area less suitable for bull ~'out foraging. 

Dam removal will restore the White Salmon River's excellent natural temperature regime to the 
two miles o f  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 relgases to the 
lower river, which will fill numerous pools with sand. This reduction in the amount o f  thermal 
refugia habitat in the lower river is temporary, as we expect the sand to erode fi'om the pools 
within a year or two. 

PCE 2 Complex sl~.,am channels 

The ongoing operation of  Condit Dam results in a continuing loss of  two miles of  mainstem river 
habitat currently inundatod by Northwestern Lake. Ongoing project operations also contribute to 
simplification of  stream channel habitat downs(ream 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. 

P eE  3 Good quality ~ubstrate 

The ongoing operation and presence of  the dam blocks the transport o f  spawning gravels to the 
lower river. Dam removal will 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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P O / 4  Natural hvdrom-avh 

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 approxima~ly 10,000 cfs which is expected to scour habitats below the dam. Dam 
removal will restore a natural hydrograph to river flows downsmmm of the dam. 

p~E $ $prin~s. seeds and oroundwater ~m'c,~s 

Effects of project operation on groundwater sources, seeps, and springs are unknown. However, 
reservoirs can reduce the inflow of groondwater into the water body due to hydrostatic pressure 
0Dakke, pets comm. 2005).. If  there is an effect fi'om dam removal on groundwater sources, we 
would expect it to be beneficial by restoring groundwater inflows to the river. 

ICE 6 Mi~,atorv corridors 

Ongoing project operations means the continuing presence of a complete b|ock to bull trout and 
anadromous salmon. Dam removal will provide connectivity for bull trout betwecn spawning, 
rearing and overwiutering forag/ng areas and wil/restore the forage base for bull trout by 
reopening access for salmonids to spawning habitat above the dam. 

PCE 7 Abundant food base 

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 
saimonid production and thereby improve the forage base for bull trout. While the reservoir 
provides foraging opportunities for bull lrout, dam removal will allow bull trout to access 
foraging areas both upstream and d o ~  of the reservoir. 

ICE 8 Permanent water suwlv with good water oualitv 

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 activities will increase total suspended solids 
and turbidity to extreme levels for about one year. Increased TSS levels will occur in short-term 
spikes clue 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 u d  Interdependent Actions 

Interrelated and interdependent actions related to dam removal may include changes in white 
water recreation, recreational and tribal fishing, and land use. Our 2002 Opinion discussed the 
potential effect of changes in recreational fLshing, tribal fishing, and land use, so we will not 
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discuss those topics further. The White Salmon River is a popular destination for whitewater 
recreational raring. Rafters currently use Northwestern Lake as a stopping point After the dam 
has been removed, rafters may need to fmd and use different exit points along the river, which 
could lead to the development o f  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. 

C UM ULATIV E EFFECTS 

Cumulative effects include the effects o f  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 determina6on 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 consmlction, agriculture, and grazing. Since our Opinion was issued, Klickitat County has 
launched a planning procoss 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 Scene 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 
agricultm-al to industrial, increased development density, construction of new roads, wansmission 
lines and other infrastructure, water supply and wastewater trcaunent 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 o f  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 thcir 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 
Scrvice's Opinion that the action, as proposed, is not likely to jcopardize thc 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 habitat. 
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The Service reached these conclusions for the following reasons: 

Bull trout 

I. 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. 

. 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 Rivet above Northwestern Lake. 

. The number ofbull U'out f~om the Hood River core population exposed to the adverse 
effects o f  the action is relatively low. 

. 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  bull flout exists in the White Salmon 
or Columbia Rivers. 

. Suspended sediments downstream of  Bonneville Dam are so fine that they are not 
expected to settle in the Colurabia River. Therefor% adverse impacts to salmon (bull 
trout forage species) spawning areas below the dam due to sediment deposition are not 
expected to occur. 

. The removal o f  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. 

. 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 o f  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 
rel~3duction 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 PCF.s, 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 propor~on 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 oftbe 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 hara~, 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 likelihood of  injury to 
listed species to such an extent as to significantly disrupt normal behavior patterns which 
include, but are not limited to, breeding, feeding, or sheltering. Incidental take is defined as take 
that is incidental to, and not the purpose of, the carrying out o f  an otherwise lawfizl activity. 
Under the terms of  section 7('o)(4) and section 7(oX2), taking that is incidental to and not 
intended as part o f  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(oX2) 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(o)(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 incidental 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 offish 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: 

I. Take of  all adult and sub-adult migratory bull trout in the 3.3-mile length ofihe 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 lake is related to habitat degradation from elevated water 
temperatures, flow fluctuations, blockage of gravel and LWD mmsport, and migration 
blockage. We do not believe that take due to enlralnment over the dam (covered in our 
2002 Opinion) will occur because the likelihood of current bull trout presence above the 
dam is very low. 

. Take of all adult and sub-adult migratory bull U'out 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 sed'nuent 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). 

. 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 elevated 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 v-rifical 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 add/t/opal two years. 

The Service believes that all adult and sub-adult migratory bull axmt associated with 
approximately 3.3 miles of the White Salmon River and approximately 120 miles of the 
Columbia River downsUr.am 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 min/m/ze the impact of incidental take that might otherwise result from the proposed 
action. If, during the comse 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 
requiting 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 



Jnofficial 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 
urmecessarily 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(aX1) 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 o f  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 has the following 
recommendation: 

Develop an analysis of  sediment mmsport 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 avoiding adverse effects or 
benefiting listed species or their habitats, we request notification of  the implementation of  any 
conservation recommendations. 

REINITIATION NOTICE 

This concludes reinitiafion of formal consultation on both the operation of  PaeifiCorp's Condit 
Hydroeleclric 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 ~102.16, 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 C~'aig Hansen at (360) 
753-9440. 
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APPENDIX A: SEDIMENTATION 

Last updaU~d April 6, 2005 

The general impacts of sedimentation or the effects that sediment has within an aquatic system 
are we]] known. However, whea a biologist is reviewi~ a biologic~ assessment (BA) or 
biological evalualion (BE) for a section 7 consultation, an effects detenninsfion needs to be 
made based on the data or information provided. In most cases, the information is not supplied 
or is not available for the biologist to conduct a thorough review end make that vita/link 
between the project and the effect on listed fishes, specifically bull trout (Sa/ve//nus confluemus), 
and their habitat. 

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

1. W'dl the project rm~t  in ~ 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 
dete=mined. The biological questions include: 

1. What levels of sedimonUtfion cause adverse effects? 
2. What are the biotogic, al effecls of sediment on fish and the/r habitat (the rationale to 

support the "take")? 
3. What life stage(s) are afl'ected by the sediment input? 

O B J E ~  

The objectives of this document are to enswer the biological questions related to sediment effects 
on fish. However, because of the inten~elsfionship between the physical and biological processes 
related to sedimemt, parts of the physical que~ions may be addressed. Paul Bakke, has been 
asked to address the physical questions and his infozmafion 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 
docmnent will be useful to those biologists reviewing BAs and BEs to help in determining 
project relaled impacts from sediment and the effectJ on bud ~ont 

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 sed/ment impacts or effects on fish, 
invertebrates, and primary production (Wate~ 1995). Pertinent literature was reviewed to obtain 
the background information needed to answer the biological questions. As further docmnents are 
reviewed, the content of this document can be expanded to slrengthen any section. 
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SEDImeNT ( ~ S I F I C A T I O N ~  AND 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). Gcomorphologists may classify sediment differently than a fisheries biologist. Sediment 
category definitions include: 

Turbidity - Optical property of water which results from the suspended and dissolved 
materials in the water that cause light to be scattered rather than tnmmnitted 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. 
Suspended sediment - Represents the actual measure of mineral and organic particles 
transported in the water column. Suspended sediment is measured in mg/l and is an 
important measure of erosion, and is linked to the transport of nulrients, metals, and 
industrial and agricultural chemicals through the fiver system. 
Bedloed - Consists of larger particles on the slream bottom that move by sliding, 
rolling, or saltating along the substrate surface. Bedload is measured in tons/day, or 
tons/year. 
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 
Un-bulence, these intermediate size particles may be suspended sediment or bedload. 
Wash load - Finest particles in the suspended load that are continuously maintained in 
suspension by the flow turbtdcnce, and thus, significant quantifies 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 fight available 
for photosyathc~, visual c~pability of aquatic animals, gill abrasion and physiological effects to 
fiSIL 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 ofparticles 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 arc generally defined as "fines" (Bjornn et al. 1977; 
Bjornn and Reiser 1991; Shepard ct al. 1984; Hillman vtal. 1987; Chapman 1988; Reiman and 
McIntyre 1993; Castro and Reckcndorf 1995; MBTRT 1998). 

D  MENTS AND BAL KG 0 Np   TFO TION 

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. 
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Important decuments to review include: 

I. Washington State Conservation Commission's Limiting Factors Analy~s. The 1998 
Washington State Legislative session producod a number of bills aimed at salmon 
recovery. One bill was to identify the ~ factors to salmon/d populations within 
watersheds in Washington State. Limiting factors are defined as "conditions that limit 
the ability of habitat to fully sustain populations of salmon." l ~ / t i n g  factors analyses 
have been developed for numerous ~ e d s .  The status of the limiting factors 
analyses for each Water Resource Inventory Area (WRIA) can be found at 
hCp'~/salmon.sec.we.~ov. The Endangered Species Divi~on has final copies of 
compl~:d documents. 

. Washington Depa~ment ofFish and W'ddlife's (1998) Salmonid Stock Inventory 
(SeSI). The Washington Department ofFish and Wildlife (WDFW) inventoried bull 
U-out and Dolly Varden (S. ma/ma) stock states throughout the State. The/ntent of the 
inventory is to help identify available information and to guide future restoration 
planning end implementation. SsSI defines the stock within the watershed, life history 
forms, status and factors affecting proda~on. Spawning distribution and timing for 
different life stages are provided (migration, spawning, etc.), if  known. 

. U.S. Fish and Wildlife Service's (USFWS 1998a) Matrix of Diagnomics/Pathwa3~ and 
Indicators (MPI). The MPI was designed to faci l i t~ and ~ determination of 
project effects on bull Ixout. The MPI provides a consiate~, logical line ofreesoning to 
aid in determining when and where adverse affecta oecur and why they oecur. The 
MPI provides levels or values for differem habitat indicators to assist the biologist in 
determining the level of effects or impac~ to bull trout fzom a project end how these 
impacts may cumulatively change habitat within the watershed. 

. Individual W a t c h e d  Remurc~. Other resources may be available within a w a t c h e d  
that will provide information om babit~ fish species, and recovery and restorafio~ 
activities being conducted. The action agency may cite a pubHe.,a~on or identify a local 
watenJhed group within the BA or BE. These local groul~ provide valuable 
information specific to the watershed. 

. Washington State Department of Ecol6gy (DOE) - The DOE has long and short-term 
water quality data for different streams within the State. Data can be found at 
www,~v,wa.~v/m~ms/esD/fw_riv/rv main. Clicking on a stream or entering a 
stream name wi l l  provide information on current and past water quality data. This 
information will be useful for determining the specific turbidity/suspended sediment 
relatkmabip for that stream (more information below). 

. Washington State Depa~anent of Ecology (DOE) - The DOE has also been collecting 
bcothic macroinvenebrat~ and physical habitat data to descn'be conditions under 
natund and anthropogenic distmbed arees. Data cun be found at 
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www.ecv.wa.gov/nrom'ams/ean/fw benth/93-98. Clicking on a stream or entering a 
stream name will provide habitat and ma~,oinvertebram data. 

. U.S. Forest Service, Watershed Analysis Documents - The U.S. Forest Service (USFS) 
is required bythe 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 
analy~s detennines the existing condition of the watershed and makes 
recommendations for future projects that move the landscape towards desired 
conditions. Watershed analysis documents are available fi'om individual National 
Forests or from the Forest Plan Division. 

. 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 cturent species status, habitat 
requirements, and limiting factors for bull trout within specific individual recovery 
units. These documents are available fi~m the Endangered Species Division as well as 
the Service's web page (www.fws.t, ov~. 

These documants and websites will provide bmeline and background information on the current 
stream and ware|robed conditions. This information is critical to determining future sediment 
impacts to the aquatic system. A stream has a natuntl amount of sedimant that is tnmsported 
through the system. The amount of sediment is based on numerous factors: precipitation, 
topography, geology, stroamflow, 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 oftmbidity or suspended sediment. A glaciated 
stream will have higher sediment levels than a spring fed strem~ Aquatic organisms have 
ad~pted to the natural variation 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). Th~questions are 
determining whether this natural seasonal variation in sed'~ment has been altered due to human 
disturbances and whether additional input of sediment may result in increased bull tzout impacts. 

The in~oductinn of sediment at levels in excess of n~ural amounts can have multiple adverse 
affects on channel conditions and bull trout (Rhodes et al. 1994). The effect ofsodiment beyond 
natural backgroond conditions can be fatal at high levels. Low levels may result in sublethal 
effects such as loss or reduction of foraging capabifity, reduced growth, and reduced resls~nce to 
disease, increased stress, and interference with orienta~on in homing and migration (McLeay et 
al 1987; Ncwcombe 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 ere least sensitive to ~ or are least likely to be present. This is typically 
outside of the spawning or egg incubating period. Work-liming windows allow the fish to either 
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 incubaling period& but may exacerbate 
impacts to juvenile% sub-adults, and adults. Protective mucous secretions are inadequate during 
the summer months, when natural sedimem 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). 

BIOLOGICAL E ~  OF SEDIMENT ON BULL TROUT 

Classiflca~n of Sediment E~ectJ 

In the absence of detailed local information on population dynamics and habitat use, any increase 
in the proportion of frees in substrates should be exmaidered 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 eta/. 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 capamty of the 
ecosystem to produce fish and future populmions. 

Sublethal: ~ o n  in feeding and growth r a t ~  decresse in habitat quality, reduced 
tolerance to disease and toxicants, respiratory impairment, and physiological 
slress. While not leading 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 ustmlly associated with an unpe~mb~ environment Behavior effects 
may lead to immediate death or population decline or mortality over time. 

Aquatic syatems ere complex interactive systems, and isolating the effects of sediment to fish is 
diificult (Castro and Reckmdorf 1995). Environmental factors affecfin s sedimentation impacts 
on salmonids include duration of exposure, frequency of exposure, toxicity, temperature, life 
stage offish, angularity and size of particle, severity/magmtude ofpulac, time of occurrence, 
general condition of biota, and availability of and access to refugia (Bash et al. 2001). The 
difficulty in d ~ g  which environmental variables ~-t as limiting factors has made it 
difficult to establish the specific effects ofsedimeut impacts on fish (Chapman 1988). For 
example, excess fines in the spawning gravels may not lead to smaller populations of adtdts if  
the amount ofjuven/le winter habitat limits the number ofjuvenfles that reach adul~mod. Often 
the~e are multiple independent variables with complex inter-relationships that can influence 
population size. 

5 
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The ecological dominance of a given species is often d e ,  mined by environmental variables. A 
chron/e input of sed.iment could tip the ecological balance in favor of one species in m/xed 
salmonid populations or in species communities composed of r~lmonids and nonsalmonids 
(Everest et aL 1987). Bull trout have more spatially restrictive biological rvquh~ments at the 
individual and population levels than other u.lmonids (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 Mchtyre 1993). Fish am 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 ~ u t ,  it is very important to 
consider other fish species. While sediment may not directly impact bull trout, the increased 
sediment input may ~fect the spawning and population levels o f ~ k  and coho salmon, 
cutthroat trout, and steelhead, which are potential prey species for buLl trout The following 
effects of sedhnent are not just bull trout specific. All r, almonids can be affected similarly. 

Dire~t effects 

Gill trauma 

High levels of suspended sediment and turbidity can result in direct mortality offish by 
damaging and clogging gills. Fish gills arc 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. Ifirritalion continues, mucus is produced to protect the 
gill ~ ,  which may impede the circulation of water over the gills and interfere with fish 
respiration (Bash et al. 2001). GiU flaring or coughing abruptly changes buccal cavity pressure 
and is a means of clearing the buceal cavity of sediment. Gill sediment accumulation may result 
when fish become too fatigued to continue clearing particles via the cough reflex (Servizi and 
Martens 1991). 

5~awning, redd$, eggs, and alevins 

The effects of suspended sediment, deposited in a redd and potentially reducing water flow and 
smothering eggs or alevim or impeding fry emergence, arc 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 o p e n s .  

Survival of eggs is dependent on a continuous supply of weil oxygenated water through the 
streambed gravels (Cederholm and Reid 1987). Eggs and alevins are generally more susceptible 
to stre~ by suspended solids than are adults. Accelerated sedimentation can reduce the flow of 
water ~ therefore, oxygen to eggs and~levim wh/ch 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 mvironmental resources than other fish that have undergone normal develupmant and 
emergence (inlra- or interspecific competition) (Everest et al. 1987). 

Several studies have docummted 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 (Slanoy et al. 1977). Subslrates containing 2 0 e  fines can 
reduce emerge~r.e 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 reqnirement and 
therefore, spawn in a small percentage of the stream habitat available to them (MBTRT 1998), 
they seem to be more tolerant of sedimentation during development and emergence than other 
satmon/ds. Sundval of bull trout embryos through emergence appears to be unaffected when the 
percentage of fines comprise up to 30% of the sUeambed. However, at levels above 30%, 
embryo sur~val through emergence dropped off sharply with survival below 20/0 for subsmm~ 
with 40% fine material (Shepa:d et al. 1984). 

effects 

Macroinvertebrates 

Turbidity and suspended mfids can affect macroinvertebrates in multiple ways through increased 
invertebrate drift, feeding impacts, respiratory problems, and loss ofhab/~ (Cederhohn and 
Reid 1987). Certain groups ofmaeroinvertebrates are favored by salmonids as food items. 
These include maybes, r.,addisflles, and stoneflles. These species prefer large substrate particles 
in riffles and are negatively affected by fine sediment (Everest et al. 1987; Waters 1995). 

The effect of light reduction firm turbidity has been well documented and results in increased 
invertebrate drift ('Waters 1995; Biztweil 1999). This may be a behavioral response associated 
with the night-active diel drift pattern, ofmacroinvertebrates. While increased tmbidity 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 emspended ~l iment  can affect macroinvertebrates by abrasion of respiratory surface 
and interference with food uptake for filter-feeders (Birtwel11999). Increased suspended 
sediment levels tend to clog feeding structures and reduce feeding efficiencie% which results in 
reduced growth rates, increued stress, or death of the invertebrates (Newcombe and MacDonald 
1991). Invertebrates living in tbe subsUate ere also subject to scouting or abrasion which can 
damage org  0hsh et al. 2001). 

Benthic invertebrates inhabit the stream bottom. Therefore, any modification of the slreambed 
by deposited sediment will most likely have a profound effect upon the benthic invertebrate 
community (Watm, s 1995). Increased sediment can affect macroinvertebrate habitat by filling of 
inters~lial space and rendering attachment sites ummtable. 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 emboddedness 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 eta/. 2001). 
Changes in feeding behavior are primarily related to the reduction in vis~ility that occurs in 
tmbid water. Effects on feeding ability are important as salmonids must meet mergy demands to 
compete with other fishes for resources and to avoid predators. 

Distance of prey capture and prey capture success both we~ found to decrease significantly 
whm turbidity was increased (I~-rg and Norflr~te 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 c, apUa'e prey species; at 60 NTUs, only 35% of the prey items were captured. At 
20 to 60 NTUs, significant delay in the response offish to prey was observed. Loss of visual 
capability and capture of prey leads to depressed growth and reproductive capability. 

Sigler e~ a/. (1984) found that a reduction in growth occurred in steelhead 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 ~ rates. Redding e~ a/. (1987) found that suspended sediment may inhibit normal 
feeding activity, as a result of a loss of visual ability or as an indirect consequence ofinereased 
~ O  

Habitat Effects 

Compared to other salmonids, bull trout have more specific habitat requirements that appear to 
influence their distribution and abundance (Rciman 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 U-aditional spawning habitat, 
displac~nmt offish from their habitat, and avoidance of habitat (Newcombe and Jenacn 1996). 

As sediment enters a ~ 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 intersti~al spaces. This episodic 
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filling of stw, cessive 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 Rifland 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 contn'bute to increased erosion 
and sedimant deposition which furth~ degrade sulmonid habitat. 

Loss of acceptable habitat and refugia, as well as decreased connectivity between habitat reduces 
the carrying capacity of strcems for salmonids (Bash et al. 2001). In systems lacking edequato 
number, dism'bulion, and connectivity of habitat, fish may 1ravel 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 slzesma during summer decreased 
abundance ofjuvenile Chinook mhnon in almost direct proportion to the amount of pool vohnne 
lost to fine sediment (Bjonm eta/. 1977; Basher aL 2001). Sindlarly, the invene relatinnship 
between fine sediment and densities of rearing Chinook salmon indicates the importance of 
winter habitat and high sediment loads (Bjornn e¢ al. 1977). As fine sediments fill the interstitial 
spaces between the cobble subelrate, juvenile Chinook salmon were forced to leave prefc:rred 
habitat and to utilize cover that may be more susceptible to ice scouring, predation, and 
decreased food availabiJity (Hillman e~a/. 1987). Deposition of sediment on substrate may 
lower winter carrying capacity for bull trout (Shepard er aL 1984). Food production in the form 
of aquatic invertebrates may also be reduced. 

Juvenile bull Irout densities are highly influenced by ~ 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 
sin=robed subsmae c o n t a ~  more than 30% fine materials, juvmile bull trout dmsities drop off 
sharply (Shepmd et al. 1984). Any 1o~ ofinter~itial space or faeambed complexity through the 
deposition of sediment would result in a loss of summer and winter habitats 0VIBTRT 1998). 
The reduction of rearing habitat will ultimately reduce the potential nmnber of recruited 
juveniles and therefore reducing population numb¢~ (Sbepard et al. 1984). 

Although an avoidance regxmse by fish to increesed sediment may be an initial adaptive survival 
strategy, displacement from cover could be detrimental, It is pomn%le that the consequences of 
fish moving from preferred habitat, to avoid increasing levels of suq)ended sediment, may not be 
beneficial ff displacement is to sub-optimal habitat, end that they also become mremed end more 
vulnerable to predation (Birtwell 1999). 

Physiological Effects 

Sublethal 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 syslems, reduce growth, increase disease, 
and reduce its ability to tolerate additional stress (Bash et al. 2001). At the population level, the 
effects of streas may include reduced spawning success, increased larval mortality, and reduced 
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recruitment to succeeding fife 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 trmuna section) increases 
metabolic oxygen denland. Metabolic oxygen demand is related to water temperature. As 
temperatures increase, so does metabolic oxygen den~nd, but concentrations of oxygan available 
in the water decreases. Therefore the fishes tolm'ancc 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 steelhead trout exposed to a 
combination of suspended sediment (2500 rag/l) and a bacteria pathogen, than when exposed to 
the bacteria alone. Physiological stress in fishes may decrease immunological competence, 
growth, and reproductive success (Bash et 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 habitat (see Habitat effects). As suspended sediment concentration increases, 
habitat may be lost which results in abandonment and avoidance of preferred habitat. Stream 
reach ¢anigrafion is a bioenergeties demand that may affect the growth or reproductive success of 
the individual fish (Bash et al. 2001). Pulses of sediment results in downstreaun migration of 
fish, which disrupts social s~uctures and causes d o ~  displacement of other fish (McLeay 
et al 1987; Bash e~ el. 2001). Loss of tenitoriality and the breakdown of social ~ucture can lead 
to secondary effects of decreased growth and feed rates, which may lead to mortality (Berg and 
Northcote 1985; Bash et al. 2001). 

DownsUemn migration by bull U-out provides access to more prey, better protection from avian 
and terrestrial predators, and alleviates potential inlraspeciflc 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 baniers, increased vulnerability to 
predators, exposure to introduced species, exposure to pathogens, and the challenges of new and 
unfamil/ar 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). 
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EFFECTS DETERMINATION 

The question of when '~ake" of*- individual(s) occurs for a specific project is'not easy to 
answea. There are numeauus ~ which affec~ the determ/nation for which data may be 
unavailable. Unlmowns include project specific sediment input, exist/rig sediment conditions, 
slre, am conditions (velocity, deplh, etc.) dining construction, weather or climate conditions 
(precipitation, wind, etc.), fish presence or absence (bull lout  plus prey species), best 
management practices employed end effectiveness, plus many others. Without specific project 
related water quality monitox~ng data, determining the level of take for the project will be 
subjective. 

The Western Washington Fish and Wildlife OfHce (WWFWO) is currently drafdng protocol to 
obtain specific project related sediment data This protocol will be used to idem~y project 
related sediment input during constriction, 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 w/H be v/tal to obtain consistent information on project related sediment input to assist 
in effects determinations and quantifying take in biological opinions. 

Newcombe and Jeaten (1996) provide a basis for ~ when a project will "likely to 
advemely affect" bull trout. Newcombe and Jensen (1996) conducted a literature review of 
pert/nent docmne~ts on sediment effects to r, almoni& and nonsahnonlds. They developed a 
model that calculated the severity of effect (SEV) based on the suspended sediment dose 
(exposure) a~t concenUation. 

A 15-point scale is used to qual/tatively 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 lauuL 

The following procedure will be used: 

1. Select either a or b below. 

a Based on water quality monitoring data, determine the amount of sediment and the duration 
oF sediment input/nto the stream. (Currently not enough dala are ava/lable to use th/s step. 
As more project specific data becomes ava/lable 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 ere provided in Table 2. 

The State water quality standard allows for a mixing zone downstream of the project site. The 
point of complia~,e is based on stream di~harge (Table 3). 

The water qual/ty standard must be converted from turbid/O/(NTUs) to suspended solids (rag/I). 
A ratio of I :I to 1:5 has been derived for converting turbidity to mmpended solids (Birtwell 
1999). Wash/ngton Department of Ecology or U.S. Geological Survey data should be used to 
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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 Irout will 
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 affocted. 

4. I ra  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 5 to provide the basis for quantifying the '~ke ."  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 quafity 
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 seve,ity {SEV) of ill effects associated with excess 

SEV Dt~cfiption of Effect 

Nil effect 

0 No behavioral effects 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

I3 

14 

Behavioral effects 

Ahum reaction 

Abandonment of cove= 

suspended sediment 

Avoidance respome 

Sublethal effects 

Short-term reduction in feeding rates; short-term reduction in feeding 
b-tm~7,ctm 

Minor physiological streu; increase in rate of coughing; increased 
ret~iration rate 

mo< m ph olo   
Moderate habitat de~lat ion;  impaired homin~ 

Indications of major physiological stress; long-term redu~ion in feeding 
rate; lone-term reduction in feedin s mmc, vss; poor condition 

Lethal ud paralethal effects 

Reduced ~owth rat~; delayed hatching; reduc~l fish density 

0-20% mortalit~ ~ pmd~on~ modm'~te to scvm" l~bitat degradation 

> 20 -  40% mortality 

> 4 0 -  60% mor t i fy  

> 60 - 80% mort~,'~ 

> 80 -  100% mm~flity 
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Table 2 - Turbidity wa t~  quality standards for various classes of  surfacz waWs in the Siatc of  
Washington. 

Washington State Classes for Surface 
Waters 

Class AA (extraordinary) 

Class A (exceIMnt) 

chss  B (good) 

Turbidity Characteristic 

Turbidity shall not excz~d 5 NTU over 
background turbidity when the background 
turbidity is <= 50 NTU or have > 10 percent 
in~n'~se in turbidity ~ the background 
turbidity is > 50 NTU. 

Tm'bidity shall not exceed 5 NTU over 
background turbidity whom the background 
turbidity is <--50 NTU or have > 10 ~ t  
increase in turbidity when the background 
turbidity is > 50 NTU 

Turbidity shall not exceed 10 NTU ov¢= 
background turbidity when the background 
turbidity is <=50 NTU or have > 20 pmr, ent 
incr~sv in turbidity whvn the background 
turbidity is > 50 NTU 

Table 3 - Turbidity mixin~ zones for turbidity water quality standards. 

Watch-body Ty]~ 

Sb~emn: 
<= 10 cfs S~'e.am Flow at Thnc of  
Construction 

Point o f  Complianc~ 

100 fl dowus~eam of  activity causing 
turbidity exc~danc~ 

>10 ¢fs up to 100 cfs Stream Flow at 200 fl dowustream of  activity causing 
Time o f  Construction turbidity exc.~xtance 

> 100 cfs S~'eam Flow at Time of  300 fl downslream of  activity causing 
Construction tufoidity exceedance 
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Table 4 - ESA Effect calls for different bull U'out life stages in relation to the duration of  effect 
and severity-of-ill-effect. 

Life Stage 

Egg/alcvin 

Juvenile 

SEV 

l t o 4  

5 t o 1 4  

l t o 4  

5 t o 1 4  

ESA Effect Call 

not applicable - alevins are still in gravel and are not 
feeding. 

LAA - any stress to egg/alevin reduces sm'v/val 

Rff.AA 

I.AA 

Subadult and Adult 1 to 5 NLAA 

6 t o 1 4  
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Table  5 - W a t e r  qua l i ty  mon i to r ing  da ta  rece ived b y  the Wes te rn  W a s h i n g t o n  Fish  and  Wild l i fe  
Off ice  s h o w i n g  d is tance  d o w n s t r m m  where  da ta  w a s  rvoa rdcd  and  whc thcz  wate r  
qualit 7 standards were met 

P oj t Difftmlcc 
downstream 
from project 
water da~  was 
recorded 

Distance downstream State w a t ~  quality 
stmadards •rc met. 

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

Rock placed in stream (Hoh 100 - 200 fl Met standm'd 
River cmerg tacy  bank 
prora t ion)  

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

Stated removal o f  coffer dams n o t m c t  7days. NTUs 
and divt~rsion resulted in owr standard 25, 3, 7, 2, 
increased turbidity. 2, 7, 16. 

scou~ protc~on (SR 12) 300' and 600' 
Contrtmt no. C-6186 

Day 1 - Standard not mot at 300', did mvct at 
600' 

Day 2 - Met ~ 300' 

Day 3 - Did not m e t  at 300' and 600' (9.3 NTUs 
o v a )  

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

Next 5 monitoring days - met standard 

Bridge consUucfion 200' Stand~d not rn~  and had spike in turbidity as 
high as 169 NTU's  

Culvert r e p o t  100' and 200' Standard not met 200' downstream. Increase 
project not d~-n 'bcd  (SR241) - NTUs over 30 NTUs 

i Contract # 6270 - Su lph~ Cr. 

Bank stabilization (Saxon Cr.) 300' Met standard - First 9 days o f  project, 1 
sampling day - 35.2 NTUs over standard and 

! 3.53 NTUs over standard. Remaining timv 
i within standard. 

Culvert rg-pla~mcnt - Stosscl Not provided Standard met on all occasions except one - 24 
Creek Way  NTUs over t~ckground - during initial 

d c w a t e ~ g .  
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