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1.0 DESCRIPTION OF PROPOSED ACTION 

1.1 HISTORY OF FERC RELICENSING 

PacifiCcrp and Public Uflity District No. 1 of Cowlitz County (Cowlitz PUD) have 
complet~gl a collaborative Federal Energy Regulatory Commission (FERC) relicensing 
process :br the Yale, Swift No. 1, Swift No. 2, and Merwin hydroelectric projects located 
on the L,'wis River, Washington (Figure 1.1-1). The Yale (Project No. 2071), Swift No. 
1 (Proj¢~,~ No. 2111), and Merwin (Project No. 935) Hydroelectric Projects are owned by 
PacifiCcrp. The Swift No. 2 (Project No. 2213) Hydroelectric Project is owned by 
Cowlitz PUD and is currently operated by PacifiCorp under a contract with Cowlitz 
PUD. P lcifiCorp and Cowlitz PUD initiated the collaborativv relicensing process in 
respons~ to comments from resource agencies and others that all four projects should be 
reLicens~l c o n c ~ t l y  to better evaluate cumulative project effects in light of the fact 
the projects are operationally linked. 

1.2 LEVelS RIVER COLLABORATIVE PROCESS 

In January 1999, PacifiCorp and Cowlitz PUD filed a request with FERC for approval to 
use the FERC's alternative licensing procedures (ALP) and for the simultaneous and 
coordimted processing of the license applications for all four projects. The puqx~e of 
ALP is t0 facilitate communication and collaboration among parties during the 
relicensing proceeding. On April 1, 1999, FERC approved the requested use of ALP and 
issued a,~ order accelerating the expiration of the Merwin license to coincide with the 
other imJjects (letter from J. Mark Robinson, Director of Licensing and Compliance, 
FERC to Dave Leonhardt, PacifiCorp and Dennis Robinson, Cowlitz PUD; Order 
Accelerating License Expiration Date, issued April 8, 1999). 

Upon securing FERC's approval for the use of ALP, PacifiCorp and Cowlitz PUD 
convened meetings on April 29 and April 30, 1999, to initiate the collaborative process. 
Followhig the initial meeting, a series ofpublic meetings were held to establish the 
structure: and ground rules of the process, and goals and objectives of the participants. 
Throngl~ these meetings, the participants established the Lewis River Hydroelectric 
Project Relicensing Steering Committee and Resource Workgroups. 

The S~a~ng Committee was responsible for overseeing the collaborative process and 
establishing work group goals and objectives. The Steering Committee established the 
following Resource Groups to study and address particular resource issues: (1) Aquatics; 
(2) Tem~Irial/I_and Use; (3) Hood Management; (4) Recreation/Aesthetics; (5) 
Socioeomomics; and (6) Cultural. The Resource Groups defined resource goals and 
objective, developed an approach to achieve those goals and objectives, and provided 
recommendations to the Steering Committee. The Steering Committee acted on 
Resource Group recommendations, and resolved outstanding issues. Initially, the 
Resource Groups designed studies to evaluate resource issues and project effects; later, 
the Groups devised conservation measures to address identified resource issues. In 
March ~002, Negotiating, Policy, and Legal groups were formed to develop the Lewis 
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River Settlement Agreement for the implementation of long-term conservation measures 
for the Projects. The Settlement Agreement was signed on November 30, 2004. The 
signed S~ttlement Agreement along with an explanatory statement and supplemental 
Preliminary Draft Environmental Assessment (PDEA) were conveyed to FERC by 
PacifiCcrp on December 1, 2004 and by Cowlitz PUD on December 3, 2004.. The 
Lewis River Settlement Agreement measures form the basis for the FERC actions that 
this BE analyzes. 

1.3 RELATIONSHIP OF PROPOSED ACTION TO NEW LEWIS RIVER 
LICENSES 

The USI"WS listed bull trout (Salvelinus confluentus) Columbia River population as a 
threatemxt species under the ESA (63 CFR 31647) on June 10, 1998. This species occurs 
both above and below Merwin Dam including Yale Lake, Swift Creek Reservoir, and 
Lake M(.~An, and the Swift No. 2 power canal. 

Section 7(aX2) of the ESA requires federal agencies to ensure their actions do not 
jeopard/:,.e listed species. Each of the Lewis River Projects is licensed by the FERC, and 
PaciflCcrp and Cowlitz PUD must comply with license articles that direct project 
operatioJls and natural resoun~e protection. PaoifiCorp and Cowlitz PUD have requested 
that FEIqC include the appropriate measures from the Lewis River Settlement Agreement 
as Articles in new licenses. These conservation measures are intended to minimize the 
effects of incidental take of listed and proposed species as a result o f c ~ t  project 
operatio is. FERC's issuance of new project licenses constitutes a federal action 
triggering the need for section 7 consultation. Recently, FERC designated PacifiCorp 
and Cowlitz PUD as its non-federul representatives under U.S. Fish and Wildlife 
Service/!qational Marine Fisheries Service ESA section 7 regulations (letter from FERC 
to USFWS and NMFS dated October 14, 2004). PacifiCorp and Cowlitz PUD have 
preparec th/s BE in accordance with their designated ESA authority (see 50 CFR § 
402.08). R addresses impacts from PacifiCorp's ownership and operation of the Merwin, 
Yale, an:l Swift No. i projects; and Cowlitz PUD's ownership and operation of Swift No. 
2. Cowlitz PUD has contracted with a third party (currently PaoifiCorp) to perform 
certain cpcration functions for Swift No. 2. 

This BE identifies conservation measures that PacifiCorp and Cowlitz PUD propose to 
implem~at under the new FERC licenses. The primary goals of these proposed 
conserv~on measures are to provide PacifiCorp and Cowlitz PUD with ESA coverage. 
This BE addresses impacts from PacifiCorp's ownership and role as licensee and 
opetatioas of the Metwin, Yale and Swift No. 1 projects; and Cowlitz PUD's ownership 
and role as licensee and operations of the Swift No. 2 project; and the designated 
operation functions PacifiCorp or another contractor performs pursuant to agreements 
with Cowlitz PUD for Swift No. 2. 
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1.4 PROPOSED ACTION 

The proposed action for this consultation is the continued operation of the Lewis River 
Hydroelectric Projects (Yale Project FERC No. 2071, Swift No. I Project FERC No. 
211 I, Merwin Project FERC No. 935 and Swift No. 2 Project FERC No. 2213), operated 
under four new licenses with proposed terms of 50 years. The proposed action is 
described in the Lewis River Settlement Agreement. 

The proposed action includes a comprehensive suite o f  bull trout, steelhead, and salmon 
protection and restoration measures and actions that will be implemented in a phased 
approach over the terms of  the licenses to primarily benefit bull trout, winter steelhead, 
spring Chinook and coho. The fish passage elements of  the program will be subject to 
rigorous performance standards. These include overall quantitative survival standards, 
specific salmonid life stage standards and facility design standards. These will assist in 
gauging program success and whether there is need for potential facility adjustments or 
ultimately, modifications. 

The overarching goal o f  the comprehensive program is to achieve genetically viable, self- 
sustaining naturally reproducing, harvestable anadromous fish populations above Merwin 
Dam at greater than minimum viable populations. For bull trout, the primary goal is to 
provide habitat continuity between spawning, rearing, foraging, migration, and 
overwintering habitats by providing upstream and downstream passage at all project 
dams. There is recognition that commercial and tribal harvest, and ocean conditions may 
dramatically affect program results for salmon, but are not within the licensees' control. 
Status checks are built into the program over time to monitor progress and adaptively 
manage the program as needed to maximize the expected benefits. 

A central, significant feature oft.he comprehensive program involves reintroduction of  
exthImted salmon species into their historical range. The program takes a comprehensive 
approach to salmon protection and reintroduction given the experimental nature of  
reintroducing exlL,'pated anadromous species into their native range after many decades 
have passed. A key premise of  the program is that it will provide an estimated 174 miles 
of  potential anadromous fish habitat above Merwin Dam. Of this, 117 miles of  habitat 
above Swift No. 1 Dam will become available in the fourth year of  the reintroduction 
program as anadromous fish are trapped at Merwin Darn and transported upstream to 
above Swift Creek Reservoir. Over the next seventeen yeats, unless otherwise directed 
by NOAA Fisheries and the United States Fish and Wildlife Service (the "Services"), 
each anadromous fish species will be reintroduced to Lake Merwin and Yale Lake via 
newly constructed upstream fish passage facilities at the Merwin, Yale and SwiR Projects 
and downstream passage at all three facilities. Ultimately, this program will result in 
upstteam fish passage through each of  the reservoirs associated with the Lewis River 
Projects for bull trout, steelhead, and salmon. 

The Lewis Projects are high-head projects that pose technological challenges with respect 
to fish passage. As a result, the program includes many other important and 
complementary measures to underpin and strengthen the reintroduction effort. These 
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include l-abitat preparation activities in tributaries to the project reservoirs prior to species 
reintroduction, funding for habitat protection and restoration projects on key tributary 
streams to the reservoirs, and supplementation using hatchery fish over a period of years 
both to hmnch the reintroduction effort and provide support over time. The trap and 
transport effort will include the best available technology and designs to address the 
specific (:haracteristics of the Lewis projects as high-bead, high flow projects. Project 
operat io~ changes also will be implemented to address impacts on species downslream. 

Under the proposed action, it will likely take many years to reap the benefits of all the 
measure.,; and activities that will be undertaken and for the program to fully succeed: 

• Habi at  restoration activities need to occur over a period of several years to make the 
habitat fully fimctioning and productive; 

It will take several life cycles of salmon to determine whether the program is 
delivering anticipated benefits and to better understand potential outside impacts on 
the program such as harvest; 

The program contemplates phas'mg in reinlnxluction into the various reservoirs so 
that (:xperience and knowledge gained fi'om reintroduction above Swift No. 1 Dam 
can I:e applied to reIntroduction into Yale Lake and Lake Merwin; 

• It wil I take time to construct fish pnssage facilities and time to determine what is 
working or what needs to be modified based on established performance standards; 

An aggressive monitoring and evaluation program, overseen by a multi-party 
committee, will be undertaken over many years to collect new information and 
scientific data to implement an adaptive management approach to species restoration 
and l)rotection. 

As notec, the proposed action includes rigorous facifity and fish survival performance 
standard~ and a monitor ing and evaluat ion program to track progxess. The program also 
includes built-in, major "status checks" in years 27 and 37 to provide for a detailed 
review of program measures and activities and to track progress. As part of these 
reviews, a "limiting factors analysis" will be undertaken to more precisely determine 
whether performance and species goals have been met, whether other factors are 
undermhing program performance, and whether other actions could he undertaken to 
provide 1)iological benefits equivalent to any project-related limiting factor. 

In additi3n to the phased reintroduction of extirpated anadromous species and 
construction offish passage facilities, the proposed action also includes hatchery and 
supplementation programs; flows in the bypass reach; construction of an aquatic habitat 
channel; funding for aquatic habitat improvement; minimum flows below the Merwin 
Dam, flow plateau operation and ramping procedures; wildlife habitat acquisition, 
protection, and management; recreation upgrades and maintenance; cultural and historic 
resources protection measures; funding of law enforcement; and a visitor's center. 
Appendix A and the discussion below in this Section 1.4 provide additional details 
regarding the proposed action analyzed in this BE. All of these may provide indirect 
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benefits to aquatic species. The discussion below in this Section 1.4 provides additional 
details regarding the proposed action to assist in the reader's understanding of its analysis 
in this BE; however, the Settlement Agreement is considered the best and most accurate 
description of the proposed action, and has been relied upon by PacifiCorp and Cowlitz 
PUD in preparing this BE. 

1.4.1 Action Area 

The action area is defined as all areas to be affected directly or indirectly by the Federal 
action and not merely the immediate area involved in the action 50 CFR § 402.02(d). 
The action area for the purposes of  this evaluation is the Lewis River basin from its 
confluence with the Columbia River to the headwaters of  the North Fork Lewis River. 
This area encompasses all direct and indirect effects to listed species. 

1.4.2 I_@wis River Settlemfqt Am'cement Terr~ 

A summary of  the measures included in the Lewis River Settlement Agreement is 
presented in Table 1.4-1. More detailed information describing these measures is 
provided in the subsequent sections. The section numbers referred to in Table 1.4-1 
cor respond  to sect ions  o f  the Lewis  River  Set t lement  Agreement .  

Table 1.4-1 Measures proposed under the Lewis River Settlement Agreement with the Potential to 
Affect ESA ~ $ ~¢Jes. 
Resource Area Resource 
and Section Component Proposed Measure Timing 
Section 3 A u a d r o ~  3. I Work to achieve genetically viable, 

Fish naturally spawning, harvestable populations of Terms of the 
Reintroduction Chinook, steelhead and cobo above Merwin New Licenses Outcome Goals Dam- Check status of goals in Years 27 and 37 

of new licenses. 

Aquatics Upstream Fish 
Section 4 Passage 

4.2 Merwin Trap. Repair the fyke net 
Reduce generation when pcrsormel are 
working the trap. Improve efficiency and 
human safety of existing Merwin trap and add 
a new sorting and truck loading facility. Truck 
spring Chinook, cobo & s~eelhead from the 
Merwin sorting facility to Swift Creek 
Reservoir or Yale Lake, per Ups~'eam 
Transport Plan. Truck bull t~ut to Yale Lake. 

By Year 2, 
modify trap 

By Year 4, 
operate new 
collection and 
transport 
facility 

4.7 Upsmmm Pasaage at Yale Dam. Consffuct 
an upslream adult trap and sortng/trucking By Year 17 
~aci.ty. 
4.8 Upstream Passage at the Swift Projects. 
Consm~ct an upstream adult trap and I By Year 17 
sortng/m~king facility. 

4.9.1 Collect-and-Haul Programs. Netbul| 
trout in Yale and Swift No. 2 tailraces and 
transport to Yale Lake or as directed by 
USFWS. Investigate altenuttive trapping 
methods. 

Ongoing 
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Resource t, rea Resource 
and Sectk n Component Propo~:d Meamre Timing 

4.10.2 Bull Trout Passage in the Absence of 
Anadromons Fish Facilities. If4.7 and/or 4.8 By Year 17 at 
are not commgted, develop facility to collect Swift and Yale 
bull trout at Yale and at Swift. 

O o ~  
Fish Passage 

Aquat/cs 
Section 5 

Add~onal 
Aqua~ 
Measures 

4.4 Downalream Tnms~rt at Swift No. I Dam. 
Install a floating surface collector system with 
guide walls and nets at Swift Dam. Collect 
anedromona fish, sort, mark a sub-.san'~le, and 
truck to release pond below Lake Merwin. 
Release bell trout in Yale Lake or below 
Merwin, depending on developmental s ~ e .  

By Year 4.5 

4.4.2 Spring Chinook Satellite Collection 
Facility. If directed by NOAA-Hsheries, 
evaluate, design and install a sar.ellite passage If Required 
f~ l l t y  in Swift Creek Reservoir. 

4.4.3 Release Pond. Constrict release pond I By Year 4.5 
below Merwln Dam for d o ~  migrants. 

4.5 Downstream Passage at Yale Dam. Install 
a flmtin8 surface similar to Swi~ Collect fish, 

I sort, mark a sub-sample, and trick to release 
pond below Lake Merwin. Bul| trout will be 
returned to Yale Lake or transported to the 
downstream release pond, depend/ng on 
development stage. 

4.6 Downstream Passage at Merwin Dam. 
Install a floeting surface similm to Swi~. 
Collect fish, sort, mank a s~-sample, and 
truck to a release site below Lake Merwin. 
Release bull trout in Lake Merwin or as 
directed by USFWS. 
4,9.3 Yale and Men,An Bull Trout Entrainment 
Reduction. Evaluate and implement measunes 
to reduco emndnncm up to and until 
down~aeam floating collector i~ ¢ o n s l ~  

4.10.1 Bull Trout Passage in tbe Absence of 
Anedromous Fish Facilities. If 4.5 and/or 4.6 
not built, develop downsm:am facility to 
collent/transpoll bull trout. 

5.1 Yale Sp//hvay modifications. Modify Yale 
spillway to improve downaUeam reddem fish 
survival (including bull trout) during spill 
events. 

5.2 Bull Trout Habitat Enhancement Measures. 
Manage exht/n 8 conservation covenants to 
~rotect bell trout habitat in perpetuity. 

5.5 Bull Trout Limiting Factor,~ Analysis. 
Conduct LFA on Merwin and Swift Creek 
Reservoir tributaries. 

By Year 13 

By Year I 7 

By Year I at 
Yale, when 
d/rected by 
USFWS at 
Merwin 

By Year 13 at 
Yale; after Year 
17 at Merwin 

By Year 4.5 of 
the Yale 
License 

Complete 

By 2 "d 
anniversary of 
Effective Date 
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Resource Area Resource 
and Section Component Propoaed Measure Timing 

Aquatics 

Section 6 

Bypass Flow 

5.6 Public Information Program to Protect 
Listed Anadromous Species. Prov/de siguage 
and educational materials to inform the public 
ofefforts to rein~oduce and protect listed 
arm&omoes fish to the Lewis River above 
Mer~n Dam. 

5.7 Public lnfonr~ion Program to Protect Bull 
trout. Install s'tgnage and distn'bute flyers to 
inform public about bull trout in the project 

6.1 Bypass Reach. Release flows to the reach 
of the Lewis River downslream of Swift No. I 

When 
Requested 

Within 6 
months 

Year I 
ending at Yale Lake. 

i 

6.1.1 Flow releases from canal drain. Release Upon 
up to 47 cfs. completion of 

Swift No. 2 
reconstruction 

6.1.2 Construct upper release point. Design Year 1 
and conslruct upper water release point. 
6. 1.3 Determine feasibility of constructed Upon 
channel in bypass reach and fund construction. 
Interim flow schedule: 60 cfs, July I through completion of 
Oct. 31; I00 cfs, Nov. I through Jan, 31; 75 upper release 
cfs, Feb. 1 through June 30. smacturc 

6.1.4 Flow Schedule. Develop an interim and 
final flow release schedule for the bypass Start Year I 
reach. 

Merwin Flow 6.2. I. Ramping Rates Below Merwm Dam. Up 
ramping rates limited to 1.5 feet per hour, 
down ramping limited to 2 inches per hour, 
with critical flow set at 8,000 cfs; no ramping 
from February 16 through June 15, one hour 
before/a~r smu'ise or one hour before/after 
sunset. 

6.2.2 Plateau Operations at Merwin Dam. 
Follow Plateau Operation procedures between 
February 16 and August 15. Changes in flow 
will be cons/stoat with ramping restric~on of 
6.2. I at or below flows of 8,000 cfs, and flow 
changes will be limited to no more than one 
change in any 24-hour period, and 4 times in 
any 7-day period, or 6 times/month. 

6.2.3 Stranding Study and Habitat Evaluation. 
Conduct suanding study and habitat evaluation 
below Merwin Dam to evaluate operation 
effects on anadromons salmonids and their 
mbitets. 

6.2.4 Minimum Flows Below Merwin Dam. 
Minimum flows range from a high of 4,200 cfs 
(Nov I to Dec 15) to 1,200 cfs (July 31 to Oct 
12) 

Start Year I 

Start Year I 

Complete by 
Year 3 

;tart Year 1 
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Reanurce Area Resource 
and Section Component Proposed Measure Timing 

6.2.5 Low Flow Procedures. During dry years 
convene Flow Coordination Committee to 
implement adaptive management; focused on As Needed 
fish needs, flood management, and reservoir 
recreational pool levels. 

Aquatic Habitat 7. I Large Woody Debris Program. Stockpile Start Year I of 
Section 7 Large Woody Debris under d i r~ ion  of ACC Merwin License 

a vrngrm 
and 

I S~plemormfion 
Section 8 

Habitat 
Enhancement 
Actions 

H a ~ h ~ i ~  

fur use by other entities for habitat projects. 

7.1.1 Funding. Provide $2,000 annually for Within 6 
qualified entities to use for LWD projects and months of 
$10,000 annually for the Aquatics Fund Merwin License 
earmarked for habitat projects. 

i 

7.1.2 LWD Study. Conduct a LWD s*udy to Within I': year 
identify issues and opportunities for LWD of Merwin 
projects below Metwln Dam. License 

i 7.2 Spawning Gravel Program. Develop Start within 6 
I spawning gravel monitoring and augmentation months of 
program below Merwin. Effective Date 

7.3 Predator study. Conduct one-time m~dy of 
whether predation in Merwin is a limiting Complete by 

Year I0 factor to anadromona salmonid survival. 

7.4 Habitat Preparation Plan. Release adult Within 6 
salmon for five years into the rese~oirs prior months of 
to passage to begin preparing the spawning Effective Date 
habitat and to enhance nutrients. 

7.5 Aquatic Fadmncenmnt Fund. Provide PacifiCoq~ 
funding for aquat/c erd~mcemem projects; stm~ in 2005; 
PacifiCorp to provide $5.2 million over 14 Cowlitz PUD 
gears, and Cowiitz PUD to provide $520,000 mtrts at end of 
over 20 years. Year I 

7.6 In Lieu Fund. Establish In Lieu Ftmd if 
the Services determine mlmonid introduction 
to Yale or Merwin is not required and pamage 
fanififies not built; PaciflCorp to provide up to 
a total 0f$30 million; finuh to be spent on 
aquatic enhancemem maamres. 

8.2 Amdromo~ Fish Hatchery Adult Ocean 
Recruit Target by Species. Anadromous Fish 
/4alchery Production. Licensees will produce 
86,000 adult ocenn renmits aceording to 
allocation in Section 8.2.1. 

8.3 Anadromoos Fish Hatche*y Juvenile 
Production. Juvenile production targets are 
defined in Table 8.3 for Years 1-3, 4-5, and 6- 
60. 

8.4 Supplementation Program. Licensees will 
supplement adult and juveuile salmon and 
stcclhead according to allocation in sections 
8.4.1, 8.4.2, and 8.4.3. 

Contributions in 
Years I 1-13 
and 14-17 of 
Yale; Years 14- 
17 of Merwin; 
Years 14-17 of 
Sw/R No. I 

Start in Year I 

Start in Year I 

Varies by 
species and 
reservoir 
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Resource Area 
and Section 

Monitoring 
Sect/on 9 

Tenestria] 

Section 10 

R w t l r t ~  
Component 

Aquatic 
Monitoring and 
Evaluation 

Land 
Acquisition 

Propoml Mtnuare 
8.5 Resident Fish Production. Stock 20,000 
Ibs. ofrninbow annually in Swift Creek 
Reservoir. Stock 12,500 lbs. ofkokanee 

I annually in Lake MerwirL 

Timing 

8.8.2 Install jtrvenile acclimation sites in Yale 
Lake and Lake Merwin. Temporary sites in 
tributary strums. 

Start in Year 1 

8.6 Hatchery and Supplementation Plan. 
Develop a plan for hatchery production and Start between 
supplementation according to Section 8.6.1 Years I and 3 
and 8.6.2. 

8.7 Hatchery and Supplementation Facilities, 
Upgrades, and Maintenances. Fund or Per Schedule 
undertake upgrades to existing hatcheries in 8.7 
collaboration with WDFW and the ACC. 

8.8.1 Locate and install juvenile acclimation 
sites (iffeam~nie) above Swift Creek Reservoir. By Year 4 

By Year 13 

9. I Monitoring and Evaluation Plans. Develop 
momtoring and evaluation plans to evaluate 
the effectiveness of varioua aquatic measures. 
Prepare annual monitoring reports. 

By2 ~ 
anniversary of 
licenses 

9.2 Monitoring and Evaluation Related to Fish 
Passage. Monitor performance of upstream As Needed 
and d o ~  passage facilities according to 
performance criteria. 

9.3 Wild Fall Chinook and Chum. Monitor 
spawners below Merwin. Annually 

9.4 Water Quality Monitoring. Monitor water 
quality and fund NPDES compliance As Required 
monitoring. 

9.5 Monitor Hatchery and Supplementation Report as 
Program. Assess effects of supplementation Directed 
efforts. 

9.6 Bull Trout Monitoring. Monitor bull U'out Start in Year I collection and test alternate passage facilities. 

9.7 Resident Fish Assessment. Monitor 
kokanea population in Yale annually and 
impacts ofanadromous fish introduction on As Required 
resident fish species. 

9.8 Monitoring of Flows. PacifiCorp to fund Report 
monitoring of Merwin flows and flows in the 
bypass reach. Annually 

10.1 Yale L a ~  Acquisition and Habitat 
Protection Fund. Provide $2.5 million to 
purchase wildlife mitigation lands near the 
Yale Project. 

In Years I and 
2 of Effective 
Date 

Page  10 Biological  Evaluat ion  o f  Bull Trout  
$ "~NVSRV~FI S H x J ; R A N K ' L ~  RJlr~ ~ B,E l - I  5 ~  ~'k~c 



Jnofflclal FERC-Generated PDF of 20050119-0138 Received by FERC OSEC 01/14/2005 in Docket#: P-2213-000 

PacifiCorp and Cowlitz PUD 
Lewis River Hydroelectric Projects 

FERC Project Nos. 935, 207 I, 211 I, 2213 

R~ource Artm Resomrce 
and Sectk,n Component Proposed Measure Timing 

Recreatior 

Section 11 

PacifiC, off, 
Recr~tim: 
Measures 

RRMP 

Swift Creek 
Reservoir 
Measures 

10.2 Swift No. I and Swift No. 2 Land 
Acquisition and Habitat Protection Fund. 
Provide $7.5 million to purchase wildlife 
mitigation lands for the Swift No. I and Swirl 
No. 2 projects. 

10.3 Lewis River Land Acqniskion and 
Habitat Protection Fund. Provide $2.2 million 
total and nmtehing contrihotions annually rot 
to exceed $100,000 or $500,000 in any ten 
consecutive years, to purchase wildlife 
mitigation lands in the Lewis River basin~ 

10.8 Wildlife Habitat Management Plan. 
Develop the Wildlife Habitat Management 
Plan to dire~ habitat conservation funds and 
provide effectiveness monitoring. 

10.8.4 Habitat Evaluation Procedures. Update 
HEP study of all WHMP lands. 

Implement the RRMP that will include all of  
PacifiCoq~'s recreation measures. 

11.2. I. I Swift Dispersed Shoreline Use Sites. 
i Manage and maintein dispersnd nse sites on 

PaciflCorp and USFS land and ~thin the 
FERC project boundary. 

Initiated within 
18 months of 
Swirl licenses 

11.2.2.1 Yale Dispersed Shoreline Use Sites. 
Maintain and manage dispersed shoreline use 
sites. 

Initiate in Year 
4.5 of Yale 
License 

Start in Year I 

Year 17 

in 3 phases 
beginning in 
Year I 
Start/n Year I 

I 1.2.1.2 Eagle CliffTrnil. Develop trail from Year4 
Eagle Cliff Park to USFS boundary. 

11.2.1.3 Control of Swirl Fores~ Camp. End of Year I 
Acquire campground from WDNR or 
negotiate management agreement. 

11.2.1.4 Swift ADA Accessibility Years I through 
Improvements. Evaluate ADA compliance at 7 
developed facilities at SwiR Crock Reservoir 
and renovate ns needed. 

I 1.2.1.5 Swift Day Use Facilities. Provide a Year 5 for Swift 
new picnic shelter at Swift Forest Camp; Camp; Year 11 
toileeh picnic area and day use renovations at for Eagle Cliff 
Eagle Cliff Park. Park 

I 1.2.1.6 SWIR ~ and Cm3ep Camp When necded 
Expansion. Expand campground and improve 
facilities. 

11.2.1.7 Swif O&M. Opernte and nmintain Yearl  
Eagle CliffPark and Swift Forest Camp. 

Yale Lake Start in Year I 
Measures 

11.21.2 Yale/IP Road Phase 1. Attempt to 
secure access to road and bridge. 

By Year 4 

11.2.2.3 Yale/IP Road Phase II Develop trail, When Phase I is 
~trking, reservoir access and day use facilities, complete. 

Biological Evaluation of Bull Trout Page 11 
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Resource Ares Resource 
and Section Component Proposed Measure Timing 

Year 15 -16 I 1.2.2.4 Yalc/IP Road Phase IlL Resurface 
trail. 

I 1.2.2.5 Yale Trails. Develop Saddle Dam Year 5 
trail segment, parking at Saddle Dam Park, 

! management approach for Saddle Dam Park, 
trail from Cougar Park to Beaver Bay, and 
loop trail in Cougar. 

I 1.2.2.6 ADA Accessibility Improvements. Year 1 - 7 
Evaluate ADA compliance at developed 
facilities at Yale Lake and renovate as needed. 

I 1.2.2.7 Yale Park Boat Launch. Extend the Year4 
ramp and replace the docks. 

11.2.2.8 Beaver Bay Boat Launch. Replace Year 4 
the clock and repair bank erosion. 

I 1.2.2.9 Beaver Bay Day Use Parking. Isolate Year 4 
pea'king area from wetland. 

11.2.2.10 Yale Lake Day Use Facilities. Year 7 
Improve facilities at Yale Park, Beaver Bay 
and Cougm Park. 
11.2.2.11CoogerDayUseReslroom. Replace Ycar6 
or renovate to meet ADA standards. 

I 1.2.2.12 Beaver Bay Campground. and Group Year 13 
Camps. Redesign campground and replace 
resffooms. 

I 1.2.2.13 Cougar Campground. Renovate tent Year 14 
only camping area. 

11.2.2.14 Cougar Campground and Group When needed 
Caunp. Expand facilities. 

Lake Merwin I 1.2.3. I Menvin Dispersed Shoreline Use Year 1 
Measures Areas. Maintain dispersed shoreline use site's. 

11.2.3.2 Merwin Trails. Provide information Year 5 
about area trails. 

I 1.2.3.3 Marble Creek Trail. Improve trail and Year 4 
ADA accessibility. 

I 1.2.3.4 South Shore Merwin Trail Access. When ncnded 
Evaluate potential trail easement from County 
land to lake. 

I 1.2.3.5 Merwin ADA Accessibility Yeats 1-7 
Improvements. Renovate Lake Merwin 
facilities. 

I I/30/04 l 1.2.3.6 Boat Launches. Extend ramp at 
Speeiyal Bay Park. 

l 1.2.3.7 Yale Bridge Boating Access. 
Develop access for launching non-motorized 
watercraft. 

Ycar6 

11.2.3.8 Merwin Park Day Use Facilities. Year 4 
Provide new day use features. 
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Resource /krea Resource 
lind Seetk n Component PropOsed Measure Timing 

Year 4 11.2.3.9 Menvin Park Picnic Sbeltees. 
Construct new shelters and move tables. 

11.2.3.10SpeclyuiParkReslroom. Upgradeto Yesr6 
meet ADA requirements. 

11.2.3.11 DayUse Perk/ng. Impmveparking Year 12 
at Speelyai Bay Park. 

I 1.2.3.12 Merwin O & M. Keep Cresap Bay Yearl  
Campground open through September. 
Maintain existing sites and shoreline day use 
sites. 

Lower River 11.2.4.1 Lower Lewis River Vaalt Toilets. Year I andby 
Measures Provide new toile*s at Cedar Creek, Merwin 2007 for Island 

Hatchery, Johnson Creek, Lewis River ! River. 
Hatchery, and lshe~l Riv~ acceu points. 

11.2.4.2 Lower Lewis River Day Use Year I I 
Improvements. Provide picnic tables at 5 sites. 

Proje~ Area I 1.2.5 I & E Progran~ Utilities to collaborate Years 1-4 
Measures on a single project-wide I&E program. 

I 1.2.6 VisitOr Management Controls. Year 1 
PacifiCoxp to implemem controls to enhance 
safety and visitor enjoyment. 

I 1.2.7 Communications on Recreation Facility Year 1 
Availability. PacifiCorp will inform public 
when recreation sites are at capacity. 

i 1.2.8 Recreatiun Aecese to Project Lands. Yearl  
Non-motorized day use allowed on PacifiCorp 
lands. 

I 1.2.9 Land Ownership Retention for Year I 
Recreation. PacifiCorp retains Switchback 
property for future recreation development 
when needed. 
I 1.2. I0 Parking and Dispersed Shoreline Use Year 1 
at Yale and Swift Creek rese~oirs. Overnight 
parking allowed at boat launches. 
11.2.11 Campgrmmd Gate Aeeau and Year I 
Schedule. Close bu~ not leck 8ares at 

at  ight 
11.2.12 Dispersed Camping Funds to USFS. Year I 
PacifiCorp provides $5,220 mmually to USFS 
to manage dlspened camping on USFS land. 

Year I 11.2.13 Vehicle Access and Use. Work to 
resa.ict dispersed upland camping and 
motorized use. 

11.2.14 ADA-Aecessible Fishing Sites. 
Assess feasibility of ADA-acce~'ble bank 
fishing sites. 

I 1.2.15 Public Use of  R V Dump Sites. Use of 
PacifiCoq~'s RV dump sites to be allowed. 

Year 7: Study 

Year 10: 
Implement 

Year I 
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R m n r c e  A r e a  R e s o u r g e  

and S~tlon Component Proposed Measure Timing 
i 

9/30/05 Cowlitz PUD 
Recreation 
Measures 

I 1.3.1 SwiR No. 2 Power Canal Bank Fishing 
Facility. Construct ADA-compliant bank 
fishing facility at canal bridge, with parking 
and portable toilets. 

I 1.3.3 I & E Program. Collaborate with Years 1 - 4 
PacifiCorp on a single project-wide I&E 

l 
11.3.4 Recreation Access to Project Lands. Year 1 
Non-motorized day use allowed on lands 
within the Swi~ No. 2 project boundary. 

"Year  I I 1.3.5 Dispersed Camping Funds to USFS. 
Cowlitz PUD provides $780 annually to USFS 
to manage dispersed camping on USFS land. 

Flood Notification 12.4 Emergency Notification. PacifiCoq~ will 
Management contribute to County-developnd instellation When installed 
Section 12 and mamteuance of emergency phone system 

for t~ood notification. 

Communications 12.6 NOAA Communications Transmitter. 
Fund NOAA weather radio transmitter 8/23/03 
installation and maintenance. 

High Runoff 12.8 High RunoffProcedure. Implement 
revised high runoffprocedures for all 3 project Year I 
reservoirs. 

Cd'a=~ , Resource 
Section 1 3 . 1  Management Year 1 

Socioaconomies 

Section 13.2 

13.1 Cultural Resources. Finalize and 
Implement Historic Properties Management 
Plan for Merwin, Yale and SwiR No. I. 

13.1(1) Curate artifacts in a secure location in As defined in 
the basin. HPMP 

13.1 (2) Protect integrity of properties listed in 
the National Register of Historic Places Year I 
OqP-HP). 
13.1 (3) Preserve tribal access for traditional Year I 
USES. 

13.1 (4) Monitor and protect cultural resources ~ Year I 

13.1.2 Cowlitz PUD Obligation for Cultural 
Resources. PUD will follow Unanticipated 
Discovery Plan and consult as needed for 
So.inn 106 compliance. 

13.2.1 Fund 2 full time law enforcement 
officers and one full-time fish and wildlife 
officer to patrol in the North Fork Lewis River 
basin. 

13.2.2 Provide annual funding for the 
maintenance of Furor Road 90. 

13.2.3 Pine Creek Work Center 
Communication Link. Continue funding 
support. 

Year 1 

Within 1.5 
years 

Begin in April 
2005 

Ongoing 
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Rt$ourge ~U'~t  R e s o l l r c e  

and Sectio n Component Proposed Meature Timing 

13.2.4 Partially fund development oftbe As determined 
Visitor Information Center or perform by USFS 
maintenance for the term of the new licenses. 

Coordinati,m and 14.2 Technical Coordination Committees. 
De~siun Making Form one technical commiUce for terrestrisl 
Section 14 implementation and one for aquatic Within 60 days 

implementation. 

1.4.2.1 ~ ish Passage and Reintroduction Measures 

Merwin "t'_rgp - From and after the effective date o f  the Lewis River Settlement 
Agreement, PacifiCorp will modify the existing fish trap located at the base o f  Merwin 
Dam as r eeded to improve worker safety and increase fish handling efficiency without 
introducing additional risk to fish 1. Until construction of  the Merwin Upstream 
Collection and Transport Facility is complete (deseribed below), the upgraded Merwin 
Trap will be operated to collect hatchery fish returning from the ocean and to transport 
any bull 1rout to Yale Lake unless otherwise directed by the USFWS. Fish other than 
hatchery fish, anadromoua fish destined for transport, and bull trout will be returned to 
the river below Merwin Dam. 

Reintroduction Above Swift No. 1 Dam - Beginning one year prior to completion o f  a 
Swift do, vnstrcam passage facility, the Licensees will begin a supplementation program 
to inU'oduce adult salmon and steelhcad into the basin upstream of  Swift No. I Dam. 
This earl~, supplementation effort provides natural progeny to initiate the reintroduction 
effort, which is aimed at reestablishing natural runs. Collection and transport o f  natural 
juvenile ,mtmigrants will coincide with completion of  downstream collection facilities at 
Swift No. ! Dam (described below). An added benefit of  these measures is the addition 
o f  marine: derived nutrients into the system and preparation o f  habitat for future spawning 
and full-v, cale reintroduction. 

Concumnt  with implementing the supplementation program, PacifiCorp will begin a 
design, permitting and construction phase for upstream passage at Merwin Dam and 
downstream passage at Swift No. 1 Dam. By six months after the fourth anniversary o f  
the issu~lce of tbe  new license for the Merwin Project, PacifiCorp will construct and 
begin operating an upstream trapping, sorting and hauling facility at Merwin Dam 2, and 
PacifiCotp and Cowlitz PUD would construct and begin operating a downstream modular 
surface fMa collector at Swift No. 1 Dam with sorting and hauling capabifities. 
PacifiCotp will also construct a stress release pond below Merwin Dam. All downstream 

t PacifiCcrp will repair the fykc portion of the Merwin Trap or install another fyke to decrease the risk of 
Injuryto fish in the facility. PecifiCotp will also, to the extent feasible, limit the discharge from the 
generation facilities at Merwin Dam for safety purposes to a maximum flow to be determined by 
PacifiCorg and WDFW when personnel are working in the existing fish trap until such time as upgrades to 
the Merwi 3 Trap are effective in providing a greater margin of safety for personnel. 
2 When &:signing the facility, engineers would look at the full suite ofpo~ble options, including without 
limitation [a) a complete new facility and (b) incorporation of the Merwin Trap (as upgraded) into the new 
design. 
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migrating anadromous salmonids collected in the surface collector wi l l  be transported to 
that stress release pond. These facilities will result in up and downstream passage of 
spring Chinook, winter steclhead, late-run coho, bull trout and sea-run cutthroat to and 
from natural spawning and rearing habitat above Swift Dam. A monitoring and 
evaluation program will be put in place at that time to allow for measurement of 
performance standards. 

Beginning upon completion of the Swift downstream facility, the supplementation 
program described above will be expanded to include juvenile salmon and steelhead and 
will continue for a minimum of 15 years for spring Chinook and winter steelhead and 9 
years for late-run cobo. 

P~¢introduction Above Yale D~m - In addition to hauling adult salmon and stcelhead 
collected below Merwin Dam to above Swift No. I Dam, PacifiCorp will haul a portion 
of collected fish to Yale Lake to prepare the habitat for future fish and to seed the 
tributaries to Yale Lake. PacifiCorp will commence this supplementation as directed by 
the ACC. 

Concurrent with implementing the Yale supplementation program, PacifiCorp will begin 
a design, permitting and construction phase for downstream passage at Yale Dam. On 
the thirteenth anniversary ofthe issuance of the new license for the Yale Project, 
PacifiCorp will begin operating a Yale downstream passage facility. All downstr~un 
migrating anadromous salmonids collected at Yale Dam will be transported to the stress 
release ponds below Merwin Dam. A monitoring and evaluation program will be added 
for downstream passage at Yale Dam at that time to allow for measurement of 
performance standards. 

Upon completion of the Yale downstream facility, the supplementation program 
described above will be expanded to include placing juvenile salmon and steelhead into 
Yale Lake and will continue for a minimum of 15 years for spring Chinook and winter 
steelbead and 9 years for late-run coho. 

Full Rcintroduvtion and Connectivity Throughout the Lcwi~ River prgiects -PacifiCorp 
will haul adult salmon and steelhead to Lake Merwin to prepare the habitat for future fish 
and to seed the laibutaries. PacifiCorp will commence this supplementation as directed 
by the Services. 

Concurrent with implementing the supplementation program, the Licensees will begin a 
design, permitting and construction phase that will include downstream passage at 
Merwin and upsl~dun passage at Yale and the SwiR Projects. On the seventeenth 
anniversary of the issuance of the new license for the Merwin Project, PacifiCorp will 
begin operating a Merwin downsUeam collection facility (which will include sorting and 
hauling capabilities) On the seventeenth anniversary of the issuance of the new license 
for the Yale Project, PacifiCorp will begin operating a Yale upstream passage facility. 
On the seventeenth anniversary of the issuance of the new license for the SwiR No. 1 or 
SwiR No. 2 Project, whichever is later, PacifiCorp will begin operating a Switt upstream 
passage facility. All downstream migrating anadromons salmonids will be transported to 
the stress release pond. Adding these facilities to the existing upstream facility at 
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Merwin Dam and downstream facilities at the Swift Projects and Yale Dam will result in 
up and downstream passage of  spring Chinook, winter steeihead, late-run coho, bull trout 
and sea-tun cutthroat to and from natural spawning and rearing habitat throughout and 
above the," Lewis River Projects. A monitoring and evaluation program will be added for 
the new lhcilities at that time to allow for measurement of  performance standards. 

Beginning upon completion of  the Merwin downstream facility, the adult 
supplem~mtation program described above will be expanded to include placing juvenile 
salmon and steelhead into Lake Merwin and will continue for a minimum of  15 years for 
spring Chinook and winter steelhead and 9 years for late-run coho. 

Svring Chinook Satellite Collection Facility - I fNOAA Fisheries concludes at any time 
that dowlstream passage at the Swift No. I Dam is not effective for collecting spring 
Chinook because o f  that species' unique behavior issues, and that a satellite collection 
facility has a reasonable likelihood of  more effectively collecting spring Chinook, then 
PacifiCo~p will design and install such a facility. 

S I ~ i ~  " ~  - Initially, for purposes off ish passage, the Licensees will only 
transport spring Chinook, winter steelheed, coho, bull trout and sea-run cutthroat. Any 
other species inadvertently collected will be returned to the river and not transported. 
Notwitl~tanding the preceding sentence, the Licensees, after consultation with the ACC 
(Aquatic~ Coordinating Committee) 3, and if  directed by the Services, shall also transport 
fall Chincok or summer steelbead that enter the passage facilities. 

Mode ¢f  Upstream Transnort - 

8 .  

b. 

Upstream Transport Before Full Adult Fish Passage - Unless and until alternative 
tvchnologies are implemented (see paragraph b, below), the Licensees will 
provide for the t rans~rt  by truck of  species collected at an upstream transport 
fitcility. Once the Merwin Upstream Transport Facility is completed, and for so 
Icing as  trucks are used, the Licensees will provide for transport according to the 
Upstream Tnmsl~rt Plan described below. 

[Ipstzeam Transport After Full Adult Fish Passage - On or before the thirteenth 
aanivcrsary of  the issuance of  all new licenses, the Licensee responsible for each 
upstream transport facility (PacifiCorp for the Merwin Upstream Transport 
Facility and Yale Upstream Facility and PacifiCorp and Cowlitz PUD for the 
Swift Upsffeam Facility) shall evaluate whether alternative adult fish transport 
technologies (such as fish trams, cable lifts or other new technologies) at the 
fitoility will allow transportation of  the fish with the least practicable amount of  
handling or other stress inducing actions, considering the need for sorting fish. If 
certain conditions are met, and i f  the Services determine that alternative transport 
b:chnologies are suitable for meeting the Services' fish passage goals and the 
biological benefits are expected to be equal to or greater than the benefits of  trap- 
and-transport by truck, then the Licensees will implement such altemative 

3 The ACC is composed of representatives of the parties to the Settlement Agreement, including NOAA 
Fisheries. 
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transport technologies for upslxtam transport. If alternative technologies are not 
used, the Licensees will continue to transport collected fish by truck 

C. Upstream Transport Plan. The Licensees will develop, in Consultation with the 
ACC and with the approval of the Services, a plan that shall describe the 
frequency and procedures for upstream fish passage. The Licensees will provide 
for the U'ansport of fish at a minimum frequency of once daily, or more if 
necessary to achieve safe, timely and effective passage. 

d. Downstream Transport. PacifiCorp shall provide for the downstream transport of 
migrating transported species collected in the Swift Downsmmm Facility, the 
Yale D O ~  Facility and the Merwin Downstream Facility by uruck. 

e. Downstream Transport Plan. PacifiCorp shall develop, in Consultation with the 
ACC and with the approval of the Services, a plan which shall describe the 
frequency and procedures to achieve safe, timely and effective downstream 
transport. 

Passage Design - 

Subject to the final approval of the Services, PacifiCorp will develop and implement 
studies to inform the design of the fish passage facilities with the goal of improving the 
likelihood that the passage facilities will be successful as initially constructed. Needed 
information may include the hydraulic characteristics of the Swift No. 1, Yale, and 
Merwin forebays (e.g., a three-dimensional 3D numerical flow-field analysis) and the 
behavior of juvenile salmonids. 

The Licensees will design the fish passage facilities to meet the defined performance 
standard targets (described below). The Licensees will use the best available technology 
for the type of passage facility being constructed, and design the facility to provide 
flexibility for subsequent adjustments or modifications 4, if needed, to meet performance 
standards. 

QwTall Performance Standards for Salmon/~ - The Licensees will achieve the following 
overall performance standards for fish passage: Overall Downstream Survival (ODS) of 
greater than or equal to 80% until such time as the Yale Downstream Facility is built or 
the In Lieu Fund in lieu of Yale Downstream Facility becomes available to the Services, 
after which time the ODS will be greater than or equal to 75%, Upstream Passage 
Survival (UPS) of greater than or equal to 99.5%, and Adult Trap Efficiency (ATE) to be 
established as described below. The ODS of 80% or 75% are aggressive standards and it 
is likely that they will take some time to achieve. If these performance standards are not 
achieved, the Licensees will take the actions set forth in Section 4.1.6 of the Settlement 
Agreement and described below. 

4 For purposes of  the Settlement Agreement, a Facility Adjustment is a physical passage facility upgrade, 
improvement or addition that was par~ of  the original design of  the passage facility, or an adjustment to the 
fish passage facility or its operations. A Facility Modification is a physical altentfion or addition to a 
physical passage facility that requires a new design. 
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Passage FaciliW Design Performance Standards for $~lmonids - PacifiCorp shall design 
and construct downstream fish passage facilities to achieve (i) a Collection Efficiency 
(CE) of(~lual to or greater than 95% and (ii) a Collection Survival (CS) of  equal to or 
greater than 99.5% for smolts and 98% for fry, and (iii) adult bull trout survival o f  equal 
to or gmlter than 99.5%. Design performance objectives for injury are less than or equal 
to 2%. The Licensees shall design and construct upstream fish passage facilities to 
achieve the UPS equal to or greater than 99.5% and the ATE as described below. 

Adult Tray Efficiency for Anadromous Salmonid and Bull Trout - The Licensees, 
together with the Services, WDFW, Yakama Nation, and the Cowlitz Tribe, and in 
cousulta|ion with the ACC, will develop an ATE performance standard target for the 
terms of  each new license to ensure the safe, timely, and effective passage of  adult 
anadromous saimordds. Until such time as the standard has been developed, the 
Licensees will use NOAA Fisheries' existing fish passage guidelines (NOAA Fisheries 
20O4). 

Adiustm:nts or Mod/fications to Passage Facilities - I f  the ODS is not being met, then the 
Licensees will make facility adjuslments or facility modifications to downstream passage 
facilities as follows: 

O) l f the CE is less than 95% and greater than or equal to 75%, or the CS for smolts 
it; less than 99.5% and greater than or equal to 98%, or if  the CS for fry is less 
than 98%, and greater than or equal to 96%, or injuries to juvenile transported 
aaedromons species caused by downstream collection and transport are greater 
than 2% but less than 4%, PacifiCorp will make facility adjustments directed by 
the Services to achieve the performance standard or standards that are not being 
met, but will not be required to make facility modifications; or 

(2) I:"the CE is less than 75%, or the CS for smolts is less than 98%, or the CS for fry 
i,,; less than 96%, or injuries to juvenile mmsported anadromous species caused by 
downstream transport are greater than or equal to 4%. PaciflCorp shall make the 
fi~ility modifications 5 directed by the Services to achieve the performance 
s~andard or standards that are not being met; provided that if  the Services believe 
a facility adjustment will likely achieve the performance standard or standards 
tJmt are not being met then PacifiCorp shall first make facility adjustments as 
directed by the Services. 

(3) If the: ODS is being met but CE is less than 95%, the CS for smolts is less than 
99.5%, the CS for fry is less than 98%, or injury tojuvenile transported anadromous 
species caused by downstream transport is greater than 2%, PacifiCorp will make 
facility adjustments directed by the Services to downstream facilities but shall not be 
req~red to make facility modifications to achieve the performance standard or 
stsndards that are not being met. 
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(4) For bull trout, PacifiCorp shall make facility adjustments or facility 
modifications to downstream passage facilities as follows: 

(a) If the survival o f  bull trout is less than 99.5% and the survival is 
greater than or equal to 98%, or injuries caused by downstream collection 
and transport arc greater than 2% but less than 4%, PacifiCorp shall make 
facility adjustments directed by the Services to achieve the performance 
standard or standards that are not being met, but shall not be required to 
make facility modifications; or 

Co) If the survival o f  bull trout is less than 98%, or injuries caused by 
downstream collection and transport are greater than or equal to 4%, 
PacifiCorp shall make the facility modifications directed by the Services 
to achieve the performance standard or standards that are not being met; 
provided that i f  the Services believe a facility adjustment will likely 
achieve the performance standard or standards that are not being met then 
Licensees shall make facility adjustments as directed by the Services. 

(5) For transported species, if  UPS and/or ATE are not being met, then the 
Licensees (PacifiCorp for the Merwin Upstream Transport Facility and Yale 
Upstream Facility, and PacifiCorp and Cowlitz PUD for the Swif~ Upstream 
Facility) will make facility adjusUnents or facility modifications to upstream 
passage facilities as directed by the Services. 

Except as otherwise provided in the Lewis River Settlement Agreement, the Licensees 
(PacifiCorp for Merwin, Yale and Swift No. 1 and Cowlitz PUD for Swift No. 2) will not 
be required to: (a) make structural or operational changes with respect to their generating 
facilities or Project reservoirs to achieve performance standards, (13) replace any fish 
passage facility with another passage facility, or (c) install additional collection and 
transport facilities or alternative fish passage facilities beyond those required by the 
Lewis River Settlement Agreement. 

In Lieu Fun4 - The Licensees will construct and operate the Yale and Merwin 
downstream facilities and the Yale and SwiR upstream facilities as described above unless 
the Services, upon a review of  new information relevant to reintroduction of  fish passage 
into Yale Lake and Lake Merwin, determine at least four and a half years prior to the 
operation date for a passage facility that the facility should not be constructed. In lieu of  
conslruction of  a passage facility, PacifiCorp will contribute to an In Lieu Fund as 
follows: $ i 0 million in lieu of  a juvenile surface collector at Yale Dam; $10 million in 
lieu of  a juvenile surface collector at Merwin Dam; $5 million in lieu of  an upstream adult 
fish passage facility at Yale Dam; and $5 million in lien of  an upstream adult fish passage 
facility in the vicinity of  the Swift Projects. The In Lieu Fund will be used for Services- 
approved mitigation measures that collectively contribute to meeting the objective of  
achieving equivalent or greater benefits to anadromous fish populations as will have 
occurred if passage through Yale Lake and/or Lake Merwin had been provided. Measures 
may include additional habitat enhancement in the basin; habitat protection, additional 
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research ,3r other appropriate actions that will benefit listed species. The Settlement 
Agreement includes a list o f  possible mitigation measures to be implemented with the In 
Lieu Fun~l (Schedule 7.6.2 to the Settlement Agreement). Examples ofraitigation 
measures that PacifiCorp may implement with the In Lieu Fund include: 

 orth F,,rk 

• Assess and repair the highest priority culvert passage problems on Ross, Johnson, 
C o h m ,  Cedar, Beaver, John, and Brush creeks and an remained tributary to Cedar 
Creek 

• Improve passage at the Grist Mill dam on Cedar Creek including a sorting and 
hart(ling facility and fund the monitoring program 

• Remove dam on Bitter Creek or provide passage 

• Remove dam on Colvin Creek including sediments and repair damage from slide 

• Reconnect and enhance off-channel habitat along the lower reaches o f  the Lewis 
River where diking occurs 

• Enl-umce floodplain habitat surrounding Eagle Island 

• Identify and repair roads that are contributing excess sediments to streams in the 
basin 

• Restore degraded riparian conditions along tributaries to the lower Lewis River 

• Identify soure~ and reduce inputs o f  fine sediments to Cedar Creek 

• I ncw ,  ase functional LWD structures in appropriate stream reaches 

• Accelerate recruimzent o f  conifers alon 8 stream reaches to provide future inputs o f  
LWD 

• Enlumce pool habitat in Cedar Creek and other tributaries in the basin 

• Feme  livestock away from streams especially Cedar, Pup and Chelatchie creeks 

• Rep~dr slide upstream on Lewis River hatchery on the mainstem that buried chum 
spavming habitat 

• Conrol  farm run-offand biowaste streams 

• Restore and enhance wetlands and springs 

• /dentify con~but ing causes and develop solutions to summer low flow conditions in 
Cechr Creek and other tributaries 

• Identify and remove unauthorized diversions in Cedar Creek basin 
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• Remove invasive non-native vegetation along riparian corridors 

East Fork 

• Remove culverts from Brezee, McCormick, Mason, and Dean creeks 

• Restore upper East Fork spawning and rearing habitat 

• Create funding partnership to restore Stordahl gravel pits and potentially create chum 
spawning habitat 

• Fund an East Fork Monitoring program 

• Restore and enhance off-channel and floodplain habitat in the lower 10 miles o f  the 
mainstem East Fork 

• Reconnect and enhance side channels and areas with upwelling to provide chum 
spawning habitat 

• Stabilize erosion problems in the mainstem East Fork and tributaries 

• Reduce turbidity caused by gravel mining operations 

• Increase functional LWD structures in appropriate stream reaches 

• Restore riparian corridors and forested wetlands 

• Reduce livestock access to the river and its tributaries 

• Restore and enhance wetlands and springs 

• Enhance pool habitat for thermal refuge 

• Identify unauthorized private diversions and/or withdrawals within the basin 

• Control invasive non-native plant species along riparian corridors 

The lists above are examples o f  the types o f  measures that would be funded and 
implemented with the In Lieu Fund. Any mitigation measures that are implemented 
will be reviewed and approved by the Services. 

Reintroduction Outcome Goal Status Checks - 

The reintroduction outcome goal o f  the comprehensive aquatics program contained in 
Sections 4 through 9 of  the Lewis River Settlement Agreement is to achieve genetically 
viable, self-sustaining, naturally-reproducing, harvestable populations o f  spring Chinook, 
winter steelhead and late-rim coho above Merwin Dam greater than minimum viable 
populations. The Licensees are not responsible for limiting factors that are not related to 
project effects (e.g., harvest). The reintroduction outcome goals are separate from the 
targets relating to numbers of  returning hatchery fish (described below). 
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Phase I ~ s  Check - Year 27 

It is anti,:ipated that it will take at Mast l 0 years following the last step in fish passage 
implemcntation to allow all facilities to achieve their best possible performance and for 
supplementation to be completed. In addition, the full passage scenario needs time to 
allow fo: supplementation actions to have an affect and for adequate seeding to occur in 
the available habitat. Th/s brings the program to what is known in the Lewis River 
Settlement Agreement as the Phase 1 Status Check. It is at this point that the 
Reinmx uction Outcome Goals are evaluated. 

On or after the later of the following (a) the 27th anniversary of issuance of the new 
licenses, or Co) the 12th year after reintroduction of anadromous fish above Swift No. 1 
Dam together with the operation of both the Merwin Upstream Transport Facility and the 
Swift D,wnstream Facility, the Services will determine whether the reintroduction 
outcome goal has been achieved for each North Fork Lewis River anadromous fish 
populati.)n that is being transported pursuant to the Lewis River Settlement Agreement 
("Phase [ Status Check"). The Services will consider the variability of the factors 
influenc ng the success of the program over thne, such as cycles of ocean conditions, and 
will inclade an appropriate ten]pond component in developing and applying their 
evalua~m methodology. If the reintroduclion outcome goals are being met, then the 
Licensees will continue to operate the passage facilities and to seek improvements 
towards performance standards. If reintroduction outcome goals are not being met, 
PacifiCc.rp will conduct a limiting factors analysis (LFA) to determine the root causes for 
sub-optimum reintroduction outcome goal numbers. If it is determined that the primary 
limiting factor is attributable to the projects, the Licensees will implement measures that 
will pro, ride biological benefits substantially equivalent to the impact of the project- 
related l miring factor (e,g., habitat enhancement projects, continuing juvenile 
supplementation, etc.). Examples of factors unrelated to Project effects include, but arc 
not limiled to, harvest, upstream of Merwin off-Project habitat conditions (e.g., 
degradmions in habitat due to forest management practices and natural catastrophic 
events), and ocean conditions. The suite of possible remedies at the Phase I stems Check 
does not include: (1) structural or operational changes with respect to generating facilities 
or Projo:t reservo'ws to achieve standards, (2) replacement of any fish passage facility 
with anc ther passage facility, or (3) installation of additional collection and transport 
faciliti~ or alternative fish passage facilities. 

Phase II Status Check - Year 37 

After the Phase I Status Check, the Lewis River Settlement Agreement provides for an 
additional 10 years to evaluate whether any new remedies have had an impact on the 
outcomc goal and to allow time for the fish populations to xzact to those remedies. 

On or after the later of the following: (a) the 37th anniversary of issuance of the new 
licenses: or Co) the seventh year after the Phase I Status Check, the Services, using the 
approach developed pursuant to Section 3.1.2 above, shall determine whether the 
reintroduction outcome goals have been achieved ("Phase II Status Check"). If the 
reintrodlction outcome goals have been met, the Licensees will continue to implement 
the me~;ures provided in Sections 4 through 9 of the Lewis River Settlement Agreement 
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for the remainder of  the new licenses' terms, including adjusting and modifying fish 
passage facilities as needed to meet performance standards as described above. If any of  
the reintroduction outcome goals have not been met, PacifiCorp will perform a limiting 
factors analysis to determine the root causes for sub-optimum reintroduction outcome 
goal numbers. If the limiting factors analysis concludes, for all reintroduction outcome 
goals not being met, that all significant limiting factors cona'ibuting to the failure to meet 
such goals are unrelated to project effects, the Licensees will continue implementation of  
the measures contained in Sections 4 through 9 of  the Lewis River Settlement 
Agreement, including adjusting and modifying fish passage facilities as described above, 
but will not be obligated to implement any additional measures. 

If  the limiting factors analysis concludes that a project effect is a significant limiting 
factor in any reintroduction outcome goal not being met, in addition to continuing 
implementation of  the measures contained in Sections 4 through 9 of  the Lewis River 
Settlement Agreement, including facility adjustment and facility modifications, the 
Licensees will consult with the Services and determine what further actions would be 
necessary to meet the reintroduction outcome goals. Such actions may include, without 
limitation, consideration of  sauctural or operational changes with respect to the 
generating facilities or Project reservoirs or construction of  new or replacement passage 
facilities. In the event  that  the Services  a n d  the Licensees canno t  reach  agreement ,  the 
Services may exercise their applicable authorities and direct what actions should be 
implemented. 

Rationale for Phased Approach to P ~ t g e  - As described above, the Settlement 
Agreement provides for a phased approach to providing for and evaluating the success of  
fish passage above Merwin Dam. The primary purposes of  this phased approach are to 
allow lime for habitat to become adequately seeded prior to reintroducing fish to certain 
areas, and to allow the Licensees and fish management agencies to learn from initial fish 
passage results prior to designing and constructing additional passage facilities. For 
example, after reintroduction begins above Swift No. 1 Dam, the Merwin upstream and 
Swift downstream passage facilities will be allowed to operate for approximately 5 years 
to allow for at least one complete life-cycle to be reached for each species and to allow 
adequate time for the habitat to become adequately seeded. This also allows time for 
assessment of  the first returns from ocean recruits. The end of  that 5 year period will 
coincide with the beginning of  the design process for the Yale downstream facility, which 
will incorporate any information learned in the previous reintroduction phase. Once the 
Yale downstream facility is operating, it will be allowed to operate for 2 years, during 
which time PacifiCorp and fish management agencies will evaluate its success prior to 
designing or constructing remaining fish passage facilities. Since the Yale and Merwin 
downstream facilities are expected to be configured differently than the Swift 
downstream collector, this evaluation is critical because it will allow PacifiCorp and fish 
management agencies time to develop the Yale downstream facility and establish the best 
operating conditions for fish collection before considering passage at Merwin. 

The Phase I Status Check is set for the 27th anniversary after issuance of  the new licenses 
because, once fish are introduced into Lake Merwin, it is anticipated that it will take at 
least 10 years following the last phase in f s h  passage implementation for all facilities to 
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be working at their best possible performance and for supplementation to be completed. 
in addition, the full passage scenario needs time to allow for supplementation actions to 
have an affect and for adequate seeding to occur in the available habitat. Once these 
actions have had an opportunity to occur, the success of  the reintroduction program can 
be accmately evaluated. 

1.4.2.2 Additional Aquatic Resources Measures 

Yale Sv:llwav Modifications - PacifiCorp will design, permit, and construct 
improvements to the Yale spillway by six months after the fourth anniversary of  the 
issuance of  the new license for Yale to improve fish survival over the spillway during 
spill events. 

Bull Trout Habitat Enhancement Measures - PacifiCorp and Cowlitz PUD will maintain 
conservation easements for the protection of  bull trout habitat. 

TDG Testing - PacifiCorp will monitor TDG at SwiR No. ! and Yale to determine 
compliJrlce with state water quality standards, and implement measures to minimize take 
ofbuU ux3ut i f  standards cannot be met. 

~¢11 Trout Limiting Factors Analysis - By the second anniversary of  the Effective Date 
of  the S|,~tlement Agreement, and in consultation with the ACC, PacifiCorp will provide 
a limiting factors analysis for buU 13"out occurring in Lake Merwin and Swift Creek 
Reservo~ tributary streams. The ACC may implement enhancement measures through 
the use of  the Aquatics Fund (see Section 1.4.2.4 below) if  warrsnted by the study results. 

- PacifiCorp will provide information signs at established angler access areas on 
land th~ PacifiCorp owns or leases, describing bull trout and the need to protect this 
species. Flyers with the same information will be provided at each of  PacifiCorp's park 
entrance booths; such will also be provided to WDFW and USFWS enforcement 
personm:l for distribution. 

1.4.2.3 iv'low Releases for Fish and Other Aquatic Species 

Flow Releases in the Bwass  Reach: Constructed Channel - PacifiCorp and Cowlitz PUD 
will relelse flow into the reach of  the Lewis River downstream of  Swift No. I ending at 
Yale Lake, which parallels the Swift No. 2 canal (the "bypass reach"), for the duration of  
the license terms. Releases will be subject to the terms and limitations in Section 6.1 of  
the Lews  River Settlement Agreement and in accordance with a schedule established by 
the ACC pursuant to Section 6.1.2 o f  the Settlement AgreemenL The total annual 
amount ,)f water that may be scheduled for release in any one year will not exceed 55,200 
acre-feel (55,349 acre feet in each leap year). The annual release quantity will be 
allocated between two release points: (a) released from and as measured at the outflow 
from a v~Rer delivery structure to be constructed at the upstream end of  the bypass reach; 
and (b) teleased to a constructed channel (described below) from and as measured at the 
existing canal drain that is located approximately one third of  the length of  the canal 
downstnmm of  the Swift No. 1 tailrace. The monthly schedule of  flow releases fTom 
these tw3 release points is together referred to as the "combined flow schedule." 
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The existing Swift No. 2 canal wasteway may also be use to release water, up to the 
capacity of the canal, into the bypass reach. 

Colast;ueted Channel - The Licensees commissioned a study, conducted by Northwest 
Hydraulic Consultants, Inc., dated December 9, 2003, entitled "Swift Bypass Habitat 
Channel Reeounaissance Study", concerning the biological and technical feasibility of 
developing a constructed channel in the Bypass Reach downstream of the Swift No. 2 
Canal Drain. The constructed channel is an existing, protected channel that runs parallel 
to the Swift No. 2 canal and receives water from an existing canal drain. This channel 
will be enhanced with ~ structure and channel changes to create quality habitat 
that is hydraulically matched to the available flows. Unless the ACC determines that the 
constructed channel should not be built, the Licensees will construct and maintain a 
channel in the Bypass Reach to maximize the biological benefits of Canal Drain flows 
and to enhance connectivity with Yale lake. 

The combined flow schedule in the constructed channel and the Bypass Reach will be 
determined by the ACC, will not exceed 55,200 acre-feet (55,349 acre feet in each leap 
year) and will be consistent with the constraints outlined in Section 6.1.5 of the 
Settlement Agreement. For analysis purposes thses flows can be considered to be 
approximately 1 O0 cfs in each November, M e m b e r  and January;, 75 cfs in each 
February, March, April, May and June; and 60 cfs in each July, August, September and 
October. The maximum flow that may be scheduled for release from the canal drain to 
the constructed channel will be the maximum discharge capacity of the Canal Drain, 
without modification, estimated to be 47 cfs. 

Minimum Flows Below Merwin Dam - Minimum flows below Me, win Dam will be set 
at (1) July 31 through October 15, !,200 cfs; (2) October 16 through October 31, 2,500 
cfs; (3) November 1 through December 15, 4,200 cfs; (4) December 16 through March 1, 
2,000 cfs; (5) March 2 through March 15, 2,200 cfs; (6) March 16 through March 30, 
2,500 cfs; (7) March 31 through June 30, 2,700 cfs; (g) July I through July 10, 2,300 cfs; 
(9) July I 1, through July 20, 1,900 cfs; (10) July 21 through July 30, 1,500 cfs. 

LOW Flow Procedure8 - During dry years, PaciflCorp will convene a Flow Coordination 
Committee (FCC) in order to develop adaptive management measures for the particular 
circumstance. The FCC will consider fish needs (priority on ESA-listed species), flood 
control needs, and reservoir recreational pool levels when developing adaptive 
management measures. 

Flgw F~qtuations Below Mqrw~ Dam - Commencing with the issuance of the new 
licenses, PaciflCorp will implement the following operational regime at Merwin Dam. 

Plateau Oo~tions at Merwin Darp - PacifiCorp will restrict daily fluctuation in flows 
below Merwin during the period of February 16 through August 15 of each year by 
maintaining flow plateaus (periods ofnear-steedy discharge). Once a flow plateau is 
established, PaciflCorp will mainta'm the flow plateau for as long a duration as 
practicable, but flow plateaus may be altered to a new level as a result of changes in 
natural flow or operational demands on the Lewis River power system. 
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Plateau Steps - A "Plateau Step" is defined as a down ramping in flow below 
Merwin Dam that will result in a change in river elevation of  more than 0.2 foot at 
the Ariel Gage. A single Plateau Step event will begin when the elevation drops 
t,y more than 0.2 foot and be deemed complete when, (i) the elevation rises by 
raore than 0.2 foot or (ii) does not change by more than plus or minus 0.2 foot for 
raore than 6 hours. Plateau Steps will be limited to no more than one change in 
~ny 24-hour period, no more than 4 in any seven-day period, or six in any 
calendar month. If  PaciflCorp is required to release flows from Merwin Dam 
pursuant to the high ronoffprocedure, then down ramping to mtum to prior river 
I:vels will not be counted as a Plateau Step. During flood season, if  there is less 
than 5 feet o f  storage capacity in addition to the required 17 feet o f  storage 
c apacity under the high runoffprocedure, then flow releases to restore the storage 
capacity will not count as Plateau Steps. Finally, if  PacifiCorp is asked to lower 
tlows below Merwin Dam for public safety reasons or to facilitate aquatics 
studies, such changes in river level will not be counted as Plateau Steps. 

Plateau Changes - An accumulation of  Plateau Steps will result in a "Plateau 
C ~ g e " .  PacifiCorp will limit Plateau Changes to no more than 20 during the 
tcriod February 16 through August 15. When flows arc greater than or equal to 
.".,500 cfs below Merwin Dam, a Plateau Change will occur when any series of  
consccufive Plateau Steps totals 1 foot o f  down ramping. Anyperiods o f  up 
romping during such period will be ignored in such calculations. When flows arc 
I~ss than 3,500 cfs below Merwin, a Plateau Change means a series of  
(onsecutive Plateau Steps totaling 0.5 fool  l f a  single Plateau Step in a series 
will cause the total to exceed one foot or one half foot, respectively, the excess 
will be coonted toward the next Plateau Changes. I ra  Plateau Steps begins when 
flows arc greater than 3,500 cfs and ends when flows are less than 3,500 cfs, the 
l)lateau Change will be determined by adding the fractions e r a  Plateau Change 
(~curring before and after the river discharge below Merwin Dam passes 3,500 
(fs. For example, i f a  Plateau Step begins when flows are at 5,000 cfs and has 
taeasured 6 inches when flows reach 3,500 cfs (one half o f  a Plateau Change for 
tlows above 3,500 cfs) and continues to decline an additional 3 inches ending at 
.".,000 cfs (one half o f  a Plateau Change for flows below 3,500 cfs), it will count 
es one full Plateau Change. 

Ramvin:z Rates Below Merwin D a m -  PacifiCorp will limit the up-ramping rate to 1.5 
feet per hour. The dewn-ramping rate will not exceed 2 inches per hour, as measured at 
the Ariel gage, when flows below Metwin Dam arc at or less than 8,000 efs, excepL 
between February 16 through June 15, when no down-ramping will occur (1) 
commercing one hour before sunrise until one hour after sunrise and (2) commencing 
one hou" before sunset until one hour after sunset. 

Strandke Study and Habitat Evaluation - By the third anniversary of  the issuance of  the 
new license for Merwin Project, PacifiCorp (in consultation with the ACC and approval 
by the Services) will complete a stranding study and a habitat evaluation study below 
Merwin Dam to assess the potential effects o f  project operations on steelhaad, coho, 
Chinook, and chum salmon, and their habitats. The ACC may recommend measures to 
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be taken to minimize stranding or enhance habitat based on study results. The ACC may 
then choose to implement recommended measures using the Aquatics Fund (see below) 

1.4.2.4 Aquatic Habitat Enhancement Actions 

Large Woody Debris - After issuance of the new license for the Swift No. 1 Project and 
under direction of the ACC, PacifiCorp will stockpile LWD collected from Swift Creek 
Reservoir for use by other entities for LWD projects. 

F _ . ~  - Within 180 days after issuance of the new license for the Merwin Project, 
PacifiCorp will provide $2,000 annually, which may be disbursed to qualified entities for 
costs of LWD transportation and placement (the "LWD Fund"), with the unspent balance 
carrying over to subsequent years. PacifiCorp will also contribute $10,000 per year to the 
Aquatics Fund (described below) that will be earmarked for LWD projects in the 
mainstem of the Lewis River below Merwin Dam to benefit anadromous fish. If there are 
not sufficient LWD projects, or if the LWD program is suspended, PacifiCorp, at the 
request of the ACC, will use the funds for other aquatic enhancement fund projects that 
benefit anadromous fish in the mainstem of the Lewis River below Merwin Dam and then 
for other projects in the basin below Merwin Dam. 

LWD Studv- PaeifiCorp will hire a consultant, in consultation with the ACC, to develop 
and implement a LWD study to identify and assess the potential benefits of LWD 
projects below Merwin Dam. The final study plan will be completed 270 days after 
issuance oftbe new license for the Merwin Project. The results of the study will gnide 
implemenlafion of programs using the LWD Fund. 

Stmwnin,~ Gravel Prom'am - Within six months after the effective date of the Settlement 
Agreement, PacifiCorp will hire a consultant, selected in consultation with the ACC, to 
develop and implement a spawning gravel study and, on the basis of the study results, 
develop a gravel monitoring and augmentation plan that maintains existing levels of 
gravel and includes a "trigger" for initiation of gravel augmentation. Pursuant to that 
plan, PacifiCorp will implement gravel augmentation if the consultant-established trigger 
is realized. 

p~tator Study- By the tenth anniversary of issuance of the new license for the Merwin 
Project, PacifiCorp will conduct (in consultation with the ACC and Services) a one-time 
study of whether predation in Lake Merwin is likely to be a limiting factor to the success 
of the anadromous salmonid reintroduction. 

H@itot Preparation Plan - Within six months after the effective date of the Settlement 
Agreement, PacifiCorp will develop the "Habitat Preparation Plan" in consultation with 
the ACC to release live adult hatchery anadromous salmonids to "fertilize" the stream 
habitat in preparation for the reintroduction ofanadromous salmonids. Fish will be 
released for 5 years in each reservoir commencing five years prior to expected 
completion of the downstream fish passage facility from that reservoir. 

Aauatics FtITtd - PacifiCorp and Cowlitz PUD will establish the Lewis River Aquatics 
Fund ("Aquatics Fund") to support resource protection measures and habitat projects. 
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PacifiCo'p will provide funds over a period of years totaling $5.2 million and Cowlitz 
PUD will provide funds over a period of years totaling $520,000. PacifiCorp's 
contributions will begin in 2005 and Cowlitz PUD's contributions will begin after the first 
anniverua'y of the issuance of the new license for the Swift No. 2 Project. Projects goals 
will be t¢, benefit the Lewis River basin and will be reviewed and approved by the ACC. 
The Licensees will submit annual reports regarding project review, implementation, and 
monito~lg. 

! .4.2.5 tlatohery Programs; Supplementation 

As a corr@oncnt of the anadromous fish reintroduction program (Section 1.4.2.1), 
PacifiCo:p and Cowlitz PUD, in consultation with the ACC and subject to the approval 
of NOAA Fisheries, will undertake a hatchery and supplementation program. The goals 
of the program arc to support (i) self-sustaining, naturally-producing, harvestable native 
anadrom.3ns salmonid populations throughout their historical range in the North Fork 
Lewis River basin; and (ii) the continued harvest of resident and anedromous fish. The 
supplcm(:ntation portion of the program will be limited to spring Chinook, steelbead and 
coho. The hatchery and supplementation program will he consistent with the ESA, 
applicable state and federal fisheries policies, and regional recovery plans, and will 
address l:~th anadromons and resident fish. 

To ¢nsur,- that the hatchery and supplementation program is meeting its goals, PacifiCorp 
and Cowiitz PUD, in consultation with the ACC and subject to the approval of NOAA 
Fisheries, will develop and implernant a hatchery and supplementation plan to adaptively 
manage lbe program and guide its managcmcuL The hatchery and supplementation plan 
(H&S Plm) will be designed to achieve the numeric hatchery targets provided in Table 
1.4-2, and will be calculated in terms of returoing ocean recruits taking into account 
harvest and escapement. PacifiCorp and Cowlitz PUD will use the existing Lewis River, 
Merwin, and Speelyai hatchery facilities to meet production obligations. 

Table 1.4-2. Lewis River Hatchery Complex Targets. 
Spring 

Chtaook Steelbead 

Hatchery Target (adult 12,800 13.200 
ocean rec mits) 

Colin Total 

60,000 86,000 

When ~ number of natural returning ocean recruits of any species exceeds the relevant 
natural production threshold(s) for that species (Table 1.4-3), then PacifiCorp and 
Cowhtz PUD will decrease the appropriate hatchery target(s) identified in Table 1.4-2 on 
a fish fol fish (1:1) basis; however, PacifiCorp and Cowlitz PUD will not decrease the 
hatchery targets below the hatchery target floor specified in Table 1.4-3. If PacifiCorp 
and Co~vlitz PUD reduce hatchery targets based on the number of returning natural ocean 
recruits, but the number of returning ocean recruits subsequently decline under such 
methodology, the PacifiCorp and Cowlitz PUD will increase the hatchery targets on a 
fish for fish (i :1) basis provided that the increased hatchery targets will not exceed the 
hatchery targets in Table 1.4-2. 
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Table 1.4-3. Nambcre Governing Modifications to Hatchery Targets 

Spring 
Chinook Steelhead Coho Total 

Natural Production 
Threshold for Hatchery 2,977 3,070 13,953 20,000 
Reduction 

Hatchery Target Floor 2,679 2,763 12,558 I 8,000 

To meet their obligation, each year, PacifiCorp and Cowlitz PUD will produce spring 
Chinook salmon smolts, steelhead smolts, and coho salmon smolts at the levels specified 
in Table 1.4-4. PacifiCorp and Cowlitz PUD, in consultation with the ACC, may adjust 
the juvenile production as needed to achieve the hatchery target subject to the hatcheries 
capacity cap. 

Table 1.4-4. Juvenile Production Targets. 

Smelt Production Spring Chinook St~dhead Cobo 

Years I through 3 of the 
H&S Plan (or "H&S Plan 1.35 million 275,000 1.8 million 
Years 1 - 3") 
H&S Plan Years 4 - 5 1.35 million 275,000 1.9 million 
H&S Plan Years 6 - 50 1.35 million 275,000 2.0 million 

Anadromous fish stocks used in the reintroduction program will be the most appropriate 
for the basin and will include a mixture of  incligenous and hatchery stocks (Table 1.4-5). 
These stocks will be used unless modified by the Licensees as part of  the Hatchery and 
Supplementation Plan. 

Table 1.4-S. B ~  sources maid for mpplementation above and helow Merwln Dam. 

Stock Source 

Program Spring Chinook Stedhead Cobo 

Juveniles for Lewis River hatchery Lewis River wild winter 
Supplementation stock with Cowlil2 River stock with Kalama Lewis River hatchery 
(release above hatchery stock as hatchery stock as early (type S) stock 
Merwin) contingency contingency 

Juveniles for 
Harvest (release 
below Menvin) 

Same as for 
supplementation 

Same as for 
supplementation and 
existing Lewis River 
hatchery summer and 
winter stock 

Same as for 
supplementation and 
Lewis River hatchery 
late (type N) sIock 

,/¢venile Salm0nids Above Swift Dan 

Subject to modification in the hatchery and supplementation plan, PaciflCorp and 
Cowlitz PUD will transport juvenile anadromous salmonids to acclimation sites located 
above Swift Dam for the following periods of  time: 
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(1) ~.pring Chinook and Steelhead. PacifiCorp and Cowlitz PUD will transport 
j,lvenile spring Chinook and steelhead for a period of 15 years commencing upon 
completion of the Swift downstream fish collection facility;, and 

(2) Coho. PacifiCorp and Cowlitz PUD will supplement juvenile coho salmon for a 
l:eriod of 9 years commencing upon completion of the Swift downstream fish 
collection facility. 

At the end ofthese time periods, the ACC will assess on a year-by-year basis whether to 
extend the transportation of juvenile salmonids. Upon ACC agreement and subject to 
NOAA Fisheries approval, PacifiCorp and Cowlitz PUD will continue to transport 
juvenile salmonids. However, PacifiCorp and Cowlitz PUD will not be required to (i) 
transpor:juvenile spring Chinook and steelhead for a period exceeding 15 years after 
completion of the Swift Downstream Facility or (ii) transport juvenile coho salmon for a 
period e:~ceeding 9 years after completion of the Swift downstream fish collection 
facility. 

Juvenile $~lrnordds to Y~f  Lake and Lake Merwin 

PacifiCc.rp will, for the p ~  of supplementation, tranaport juvenile salmonids to 
appropriate release sites in Yale Lake and Lake Merwin for the following periods of tirne: 

(l) Spring Chinook and Steelhead. PacifiCorp will transport juvenile spring Chinook 
and steelhead for a period of 15 years in Yale Lake after completion of  the Yale 
I)ownstream fish collection facility;, and for a period of 15 years in Lake Merwin 
after completion of the Merwin downstream fish collection facility. 

(2) Coho. PacifiCorp will transport juvenile coho salmon into Yale Lake for a period 
c.f9 years after completion of the Yale downstream fish collection facility and 
iato Lake Merwin for a period of 9 years commencing upon completion of the 
Merwin downstream fish collection facility. 

At the e~l of  these time periods, the ACC shall assess on a year-by-year basis whether to 
extend the transportation ofjuvenile salmonids. Upon ACC agreement and subject to 
NOAA Fisheries approval, PacifiCorp will continue to Wansport juvenile salmonids. 
PacifiCx.rp will provide short term, temporary in-stream emclosurea to confine juvenile 
salmonids in tributaries to Yale Lake and Lake Merwin after they are released for the 
purpose of ullowing juveniles to adjust to the natural environment prior to being exposed 
to natund mortality factors such as predators. 

Adult A~lromous S~monids above Merwin Dam 

As discr ssed in Section 1.4.2.1, PacifiCorp and Cowlitz PUD will commence the 
supplementation of adult fish beginning one year prior to completion of the Swift 
downst~tm facility. Throughout the terms of the new licenses, the PacifiCorp and 
Cowlitz PUD will transport and release supplementation stocks of adult spring Chinook, 
coho, avd steelhead above Swift No. 1 as directed by the ACC. Throughout the terms of 
the new licenses, PacifiCorp shall transport and release supplementation stocks of adult 
spring Chinook, coho, and steelbead into Yale Lake and Lake Merwin as directed by the 
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ACC. The ACC shall determine the timing for initiating supplementation into Yale Lake 
and Lake Merwin. The ACC, subject to the approval of NOAA Fisheries, may 
recommend discontinuing or recommencing the transportation of such supplementation 
stocks provided that any such recommendations arc biologically based, and not contrary 
to the goals of the ESA. 

Resident Fish Production 

Each year, for the life of the licenses, PacifiCorp and Cowlitz PUD will produce no more 
than 20,000 pounds of resident rainbow trout (800,000 juverfiles with an estimated weight 
of 40 juvenile fish per pound). PacifiCorp and Cowlitz PUD will stock such rainbow 
trout in Swift Creek Reservoir. PaeifiCorp will also produce no more than 12,500 pounds 
of resident kokance (93,000 juveniles). PacifiCorp will plant such resident kokance in 
Lake Merwin. The Licensees will modify resident rainbow trout and kokane¢ production 
in consultation with the ACC, and with approval of WDFW to address other management 
goals. 

1.4.2.6 Aquatic Monitoring And Evaluation 

Monitoring and Evaluation Plan~ - By the second anniversary of the issuance of the new 
licenses, PacifiCorp and Cowlitz PUD will develop plans and methods in consultation 
with the ACC and approved by Services to monitor and evaluate the effectiveness of 
various aquatic measures including monitoring of fish passage; adult anadromous 
salmonid migration, spawning, distribution, and abundance; water quality; hatchery 
supplementation programs; bull trout populations; and resident fish species. PacifiCorp 
and Cowlitz PUD will prepare annual monitoring reports. 

1.4.2.7 Terrestrial Measures 

Yale Habitat Fund - PacifiCorp will establish and maintain a fund for land acquisition to 
protect wildlife habitat in the vicinity of the Yale Project, with a total contribution of $2.5 
million. The total of $2.5 million will be provided within two years of the effective date 
of the settlement agreement. Guidelines of the "Yale Fund" are to provide movement 
corridors for elk, acquire 660 acres of low elevation winter range, and 100 acres of elk 
forage land within the vicinity of the Yale ProjecL 

Swift No. 1 and Swift No. 2 Land Acoulsition and Habitat Fund - PacifiCorp and 
Cowlitz PUD will establish and maintain a fund with a total contribution by PacifiCorp of 
$7.5 million over several yeats. The purpose of the "Swift Fund" is to acquire land to 
protect wildlife habitat within 5 miles of the Swift project boundaries or lands owned and 
managed by the licensees that are associated with the Swift Projects (laterally and 
upstream, but not downstream). 

Lewi~ l~iver Habitat Fun4 - PacifiCorp will establish and maintain a fund to acquire or 
enhance wildlife habitat anywhere in the Lewis River basin in the vicinity of the 
Projects, with a total contribution of $2.2 million over several years. In addition to the 
$2.2 million contribution, PacifiCorp will match the contributions of other entities for 

Page 32 Biological Evaluation of Bull Trout 
~:'dgNV 5 R V ~ X I ~ I ~  K'L~rl l  Rh~ U'S VWS BI~ 1-15-G5 c ~  



Jnofflclal FERC-Generated PDF of 20050119-0138 Received by FERC OSEC 01/14/2005 in Docket#: P-2213-000 

PacifiCorp and Cowlitz PUD 
Lewis River Hydroelectric Projects 

FERC Project Nos. 935, 2071, 211 I, 2213 

habitat projects in an amount not to exceed $100,000 per year, and not more than 
$500,000 in any ten consecutive years. 

Wildlife Habitat Management Plans - PacifiCorp and Cowlitz PUD, in consultation with 
the TCC, will develop Wildlife Habitat Management Plans (WHMPs) for their respective 
properti~. The purpose of  the WHMPs will be to benefit a broad range offish, wildlife 
and native plant species, including, but not limited to, large and small game, amphibians, 
bats, forest raptors, neo-tropical birds, and culturally significant native plants. The 
WHMP:; will include an effectiveness-monitoring component to measure progress toward 
reaching management objectives. 

1.4.2.8 Re,cw.ation Measures 

P~ifiCorp Measure~ 

R ~ o n  Resources Management Plan - PacifiCorp submitted a draft Recreation 
Resoorces Management Plan (RRMP) to the Commission as part o f  its Final Application 
for New License for the Swift No. 1, Yale and Merwin projects. The RRMP includes 
measures set forth in Section 11.2 of  the Settlement Agreement. PacifiCorp will 
implem¢,'nt measures specified in the Settlement. 

Swift Oeek  Reservoir Measures - PacifiCorp will maintain and manage dispersed 
shorelin: use sites on its lands and those under USFS jurisdiction within the FERC 
project boundary. Facility improvements will be made at Eagle CliffPark, and a trail 
will be developed that extends from the park to the USFS boundary. PacifiCorp will 
acquire or manage WDNR's Swift Forest Campground, with improvements to the day 
use area, campsites, boat ramp and parking areas. ADA accessibility will be an important 
componmt o f  all recreation improveroents at Swift Creek Reservoir. 

Yale l_~e Measur~ - PacifiCorp will maintain and manage dispersed shoreline use sites 
on its l~ds ,  and where landowner agreement is obtained, on lands owned by other 
parties. Use sites will be hardened, waste coUection and disposal performed, and 
inappropriate sites signed for closure. Recreation improvements to the YaleJIP Road will 
be pursued, including securing access rights, completing bridge safety improvements, 
developing trailheads, formalizing reservoir access points, and installing toilets. 
Ultimately, a 12-mile segment of  the road will be surfaced. Other multi-use muls in the 
Yale I~(e  area will be developed or improved, including a segment extending from the 
Saddle Dam parking area to the existing Saddle Dam trail, from Cougar Campground to 
Beaver Bay, and a new loop trail from Cougar to a reservoir overlook. Existing boat 
launch,; will be improved at Yale Park and Beaver Bay. Facility improvements at the 
Yale Pink, Cougar, and Beaver Bay day use areas will be implemented, as will 
impmveroents to campgrounds at Cougar and Beaver Bay. ADA accessibility will be a 
coroponmt of  all recreation improvements at Yale Lake. 

Lake Mt,'~dn Measures - PacifiCorp will maintain and manage dispersed shoreline use 
sites on its lands, and where landowner agreement is obtained, on lands owned by other 
parties. Trail development in the Lake Merwin area will include improvements to the 
existing Marble Creek trail and evaluating a potential easement for a Clark County trail 
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on the south shore of the lake. Boating facility improvements will be made at Speelyai 
Bay Park (ramp extension) and at Yale Bridge, where a launch site for non-motorized 
craft will be developed. At Merwin Park, day use facilities will be upgraded and new 
picnic shelters developed. At Speelyai Bay Park, the restroom will be upgraded to ADA 
standards and the parking area improved. At Cresap Bay Park, the use season will he 
extended through September. ADA accessibility will be a componem of all recreation 
improvements at Lake Merwin. 

Lower Lewis River Measures - PacifiCorp will install ADA-accessible vault toilets at the 
five Lewis River access sites (Cedar Creek, Merwin Hatchery, Johnson Creek, Lewis 
River Hatchery, and Island River). PacifiCorp also will be responsible for maintenance 
of these sites. 

Basin-wide Measures - An Interpretation and Education program (I&E) will be 
developed in collaboration with Cowlitz PUD for developed sites throughout the project 
area. A range of visitor management measures will be implemented to improve public 
safety and improve the quality of visitor's experiences. Measures include enforcing non- 
motorized access restrictions, regulating overnight parking, funding dispersed camping 
management by the USFS, allowing public use of RV dump stations, and assessing the 
feasibility of ADA-accessible bank fishing sites. 

Cowlilg PUD Measures - Cowlitz PUD will develop an ADA-accessible bank fishing site 
(including parking and portable toilets) at Swift No. 2 Canal. Non-motorized recreation 
access will be allowed on lands within the Swift No. 2 project boundary and Cowlitz 
PUD will develop and implement an I&E program for the Swift No. 2 Project. Cowlitz 
PUD will also provide $780 annually to the USDA-FS to manage project-related 
dispersed camping on National Forest System lands. 

1.4.2.9 Cultural Measures 

Cultural Resources - PacifiCorp will finalize and implement the Historic Properties 
Management Plan (HPMP) for the Merwin, Yale, and Swift No. ! projects. This plan 
will guide the treatment of known and yet to be discovered cultural and historic resottrees 
through the period of the new licenses. In addition, PacifiCorp will curate and interpret 
artifacts at a new Visitor Information Center in Cougar; protect the integrity of properties 
listed in the National Register of Historic Places; preserve tribal access for traditional 
uses; and monitor and protect cultural resources. 

Cowlitz PUD will follow a previously established Unanticipated Discovery Plan and will 
consult with the C1T and YN about development actions, land acquisitions or emergency 
response activities that would disturb areas greater than 0.1 acre. Cowlitz PUD will also 
allow tribal access to lands, not excluded for safety reasons, within the Swift No. 2 
project boundary. 

1.4.2.10 Socioeconomic Measures 

Law Enforcement - PacifiCorp will provide funding for three fuil-time-equivalent law 
enforcement officers to augment land and marine-basod traditional law enforcement 
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activitie,, and patrols in the North Fork Lewis River basin, provided by state and local 
government, as part of their responsibilities to protect public health, safety and welfare in 
the Norfll Fork Lewis River basin. 

Fgrest p~ad 90 - PaciflCorp will pay $7,474 and Cowlitz PUD will pay $2,626 to the 
USDA-I:S to assist in the repair of the Canal Bridge on Forest Road 90. PacifiCorp will 
pay $19,~80 per year beginning in April 2005 to the USDA-FS specifically for the 
maintem~ce of Forest Road 90. Cowlitz PUD will pay $7,020 annually to the USDA-FS 
specifically for the maintenance of Forest Road 90 beginning in April of 2005. Each 
Licensoe will pay appropriate use fees to the USDA-FS for hauling heavy loads on Forest 
Road 90 on a case-by-case basis when that Licensee uses Forest Road 90 for heavy hauls. 

V ~ f f o r m a t i o n  FaciliW- PacifiCorp will allow the construction of a 1,000 to 1,200- 
square-flint Visitor's Information Facility on its property in Cougar, and the Licensees 
will provide matching funds, orthe Licensees will perform periodic maintenance of the 
facility f x  the term of the new licenses. PaciflCorp's portion of matching contributions 
contribwion will be $65,250 and Cowlitz PUD's portion will be $9,750. 

Pine ¢~:ek Communication Works Center Link - PacifiCorp will provide support for the 
USDA-[ S radio-telephone link between Swift Dam and the Pine Creek Work Center. 

2.0 PROJECT DESCRIPTION 

2.1 BAJ;IN DESCRIPTION 

The Nc~h Fork Lewis River basin lies on the flanks of the southern Cascade Mountains 
of Wash mgton State (Figure 1.1-1). The river flows in a general southwesterly direction 
from its ~onrce on the slopes of Mount Adams and Mount St. Helens to the Columbia 
River 19 miles dowuslream of Vancouver, Washington. The river is 93 miles long and 
has a totd drop of 7,900 feet, the greater part of which is in the upper reaches. At its 
mouth a,,d up to the Lewis River Hatchery, the river stage is influenced by tides and 
subseqm~t hackflow from the Columbia River. The area of the drainage basin is 1,050 
square miles with a mean elevation of 2,550 ft. mean sea level (msl). Slopes in the upper 
portions of the basin are generally steep, resulting from the incision of numerous streams 
and riv¢s into the geologically young landscape. Most of the m'butaries have natural 
barrier fidls or are too precipitous for spawning (Chambers 1957; Kxay 1957). Areas to 
the south of the Merwin Project and downstream along the river are less steep, 
represen~d by rolling hills and fiat woodland bottondands. A general overview of major 
stream $:gments present in the basin along with a very general habitat characterization is 
present¢] in Figure 2.1-1. 

The basin has a complex geologic higory, having undergone Tertiary volcanism, several 
glaciations, and interglacial erosion and deposition. Soils in the basin are predominantly 
well drained and medium-textured, and were derived from volcanic ash or were formed 
in sediments derived from mixed volcanic rocks and ash. Slopes, which are variable 
from gentle to steep, range from fiat to more than 70 percent. Soil erosion hazard is 
dependeat on slope and vegetation cover, the erosion hazard increases with increasing 
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slope and extent of bate soil. Many areas in the upper reaches of streams flowing from 
Mount St. Helens have actively eroding hill slopes, which contributes fine sediment to 
the stream channels. 

The Lewis River basin has been subject to major natural landscape altering processes in 
the recent past. Debris avalanches, mudflows, and lahara, common on Mount St. Helens 
and Mount Adams, are rapidly moving slurries of water, rock, soil, and debris. 
Mudflows swept down Swift Creek, Pine Creek, and the Muddy River during the May 
18, 1980 eruption of Mount St. Helens, canting nearly 18 million cubic yards of water, 
mud, and debris into Swift Crock Reservoir (Tilling et al. 1990). These events altered the 
strcambed and valley characteristics of affected drainages in a matter of hours, and have 
long-term effects of very high sediment load and altered channel characteristics. Streams 
affected by recent mudflows are continuing to process the sediment and woody debris 
and have changed from narrow channels into wide, braided, unstable channels with high 
sediment and wood loads. Riparian vegetation along these channels was lost, and is 
slowly recovering as sediment loads decrease with time. 
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Figure 2.1-1. Schematic diagram of the Lewis River watershed environmental 
gradlenv~. 
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The climate in the North Fork Lewis River basin is influenced by the Pacific Ocean to the 
west and the Cascade Range to the east. Average annual precipitation varies from 45 
inches near Woodland to over 140 inches on Mount Adams. The majority of  the 
precipitation occurs during the rainy fall and winter months, with snow falling at higher 
elevations of  the basin. Summers (July through mid-October) are generally drier. 
Snowfall is minimal at lower elevations, but exceeds 200 inches per year at elevations 
over 3,000 feet. In the warmest summer months, afternoon temperatures range from the 
middle seventies to the lower eighties, with nighttime temperatures in the fifties. 
Maximum temperatures exceed 90*F on 5 to 15 days each summer. Temperatures in the 
foothills and higher elevations are slightly lower than those recorded in the valleys. 

Basin lands provide winter range for deer and elk; mink and beaver are common in 
wetlands. Large numbers of  amphibians have been observed in the basin, primarily in 
wetland and riparian/riverine habitats. Over 100 species of  birds have also been 
observed, including waterfowl, raptors, and numerous species of  passerines. The 
watershed also provides habitat for several salmonid species, including bull trout, 
cutthroat, and steelhead trout, Chinook, coho, and chum salmon, and whitefish. Other 
fish, such as sculpin and suckers are also common. Several exotic non-native fish species 
are also present and include brook trout, tiger muskellunge, and bass Tiger muskellunge a 
non-native sterile hybrid known to prey heavily on soft-rayed fishes (including 
salmonids), were introduced into Lake Merwin by WDFW in 1995. The goal o f  the 
program is to reduce the abundance of  salmonid-eating northern pikeminnow and to 
provide a sport fishery for anglers. Northern pikeminnow are known to be one of  the 
main predators on emigrating salmonids in the Columbia River basin. Brook trout, a 
non-native char species, is known to hybridize and compete with bull trout (USFWS 
2002). Hybridization with brook trout is one of  the major factors contributing to the 
decline and lack of  recovery of  bull trout throughout its range (USFWS 2002). 

The Lewis River watershed is located in an area dominated by natural resources based 
land uses such as forestry, recreation, and agriculture. As a result, population densities 
are generally low within the basin. The largest urban center, the City of  Woodland, is 
located near the mouth of  the Lewis River, approximately 20 miles north of  Vancouver, 
Washington. Woodland was originally established by settlers in the mid-1850s. Today, 
it has a population of  abont 3,875, although the number of  people living in the greater 
Woodland area approaches 10,000 residents. In recent years, the community has 
experienced substantial growth, with an economy driven by industries such as fishing 
gear manufacturing, manufactured home production, and agriculture. Development in 
the Woodland area has adversely affected aquatic habitat in the lower Lewis River basin. 
Residential and agricultural land uses have eliminated most o f  the riparian vegetation in 
the lower reaches, and the lower 7 miles of  the Lewis River floodplain is almost entirely 
disconnected from the river due to extensive diking (Wade 2000). In the East Fork Lewis 
River, over 50 percent o f  the off-channel habitat and associated wetlands within the 
floodplains have been disconnected from the river. 

Other towns in the Lewis River basin include Cougar, Ariel, Yale, Chelatchie, Amboy, 
Yacoit and La Center (Wade 2000). None of  these settlements have populations 
exceeding 2,000 and their economies are primarily dependent upon logging, agriculture, 
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and recr ~.~ion (Lowe 2002). The small town of Cougar, located along the north shore of 
Yale I_~¢e, was originally established to serve as a staging point for timber harvest 
activitie ;. However, after hydroelectric development and the creation of the Mount St. 
Helens National Volcanic Monument, recreation services became the primary indusu'y. 
The cunent population of Cougar is under 200. Because these towns were/are largely 
suppomd by natural resource extraction (logging), their ecological footprint or impact is 
much l,~'ger than the size of the town would indicate. 

There aIe 3 private communities located around Swift Creek Reservoir. The largest of 
these is :he 206-home Northwoods community on the eastern shore. Yale Lake has 
private development clustered primarily around the Beaver Bay area, the Town of 
Cougar, and near Speelyai Canal. Private land ownership is more common around Lake 
Merwin~ where there are several large communities along the shoreline, including a 
1,600-1ot home/trailer development along the south shore. Scattered private lands are 
found akmg the Lewis River adjacent to SR 503, increasing in number as one heads west 
to the C:ty of Woodland. 

2.2 THE UTILITIES'  NORTH FORK LEWIS RIVER HYDRO FACILITIES 

The following section describes all four hydroelectric projects in the North Fork Lewis 
River be sin. The projects begin approximately 10 miles east of Woodland, Washington. 
The upstream sequence of the projects from the confluence of the Lewis and Columbia 
Rivers i, as follows: Merwin, Yale, Swift No. 2, and Swift No.l. The Merwin, Yale, and 
Swift No.1 projects represent a linked reservoir/powerhonse system covering over 30 
miles of the Lewis. The Swift No. 2 project does not include a dam and reservoir. It 
utilizes water directly from the tailrace of Swift No.l, which flows into a 3-mile-long 
canal tlmt discharges through the Swift No. 2 powerhouse into Yale Lake. 

The three-reservoir four-project system is operated in a coordinated fashion to achieve 
optimun| benefits for power production, flood management, and to provide for natural 
resources in the basin such as fish, wildlife and recreation. The four projects utilize the 
water retources within the North Fork Lewis River basin from elevation 50 fl msl 
(Merwin Project tailwater) to 1,000 fl msl (Swift No. 1 normal pool). The total usable 
storage in the reservoirs is 814,000 acre-ft. The total installed capacity for the four 
projects is 580 MW. 

2.2.1 M erwin Dam and Re,~9~'voir 

The MeJ~vin Hydroelectric Project is a 136 MW plant owned and operated by PucifiCorp. 
It is the furthermost downstream project of the four operating on the North Fork Lewis 
River. Cunst~ucfion of the Merwin Project began in 1929 and was completed with a 
single tnfit in 1931. Two additional units were added in 1949 and 1958. 

Merwin Dam spans the North Fork Lewis River 21 miles upstream from the confluence 
with the Columbia River. It is a concrete arch structure with a total crest length of 1,300 
feet and a maximum height above its lowest foundation of 314 feet. The dam consists of 
an arch :;ection 752 feet in crest length, a 75-foot-long gravity thrust block, a 206-foot- 
long spillway section, a non-overflow gravity section 242 feet long, followed by a 
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concrete core wall section 20 feet high and extending 25 feet into the bank. The spillway 
is equipped with four taintor gates 39 feet wide and 30 feet high, and one taintor gate 10 
feet wide and 30 feet high. The talntor gates have been extended to an elevation of 240 fl 
above msl by the addition of 5-foot flashboards. 

The reservoir formed by Merwin Dam is about 14.5 miles long with a surface area of 
approximately 4,000 acres at elevation 239.6 feet msl (full pool). At full pool, the 
reservoir has a gross storage capacity of approximately 422,800 aere-tL Of this amount, 
182,600 acre-fl of usable storage is available between elevation 190 and 239.6 fl msl, 
with an additional 81,100 acre-fl of usable storage available if the reservoir is lowered to 
its allowable minimum level of 165 fl msl. 

2.2. I. I Penstocks and Powerhouse 

Three penstocks lead from Merwin Dam to the powerhouse, via separate intakes. The 
Merwin intakes are relatively deep (approx. 187 tL below full pool), high-head intakes 
with design velocities ranging from between i 0 and 20 ~s. The intakes are protected 
from large debris by steel trash racks on approximately 4-inch spacing. The capacity of 
the three penstocks is different, with Unit Nos. 1 and 2 capable of carrying 3,790 cfs, and 
Unit No. 3 carrying of 3,890 cfs. The penstock inlet dimmeters and the minimum water 
surface elevation in Merwin Lake allow the intake system to pass more than 150 percent 
of the existing plant hydraulic capacity. A fourth penstock was originally constructed but 
is currently not utilized by the project. 

The powerhouse contains 3 semi-outdonr-type Francis turbine generator units, each with 
an installed capacity of 45,000kW, and one 1,000 kW house unit, for a total installed 
capacity of ! 36,000 kW. 

2.2.1.2 Transmission and Auxiliary Equipment 

Power is transported from the Merwin Project by two 115 kV transmission lines. One of 
these extends in a westerly direction a distance of approximately 15.9 miles from the 
project to the Bonneville Power Administration (BPA) Cardweil substation near Kalama, 
Washington. The other line runs in a southerly direction for 26.7 miles to the Clark 
County PUD View substation near Battleground, Washington and then into Portland, 
Oregon. 

2.2.2 Yale Dam and Reservoir 

The Yale Hydroelectric Project is a 134 MW plant owned and operated by PacifiCorp 
that lies directly upstream of the Merwin Project. Consmu:tion of the Yale Project began 
in 1951 and was complete by 1953. The project consists of a main embankment dam, 
saddle dam, reservoir, penstocks, powerhouse, and transmission line. The project is 
operated in coordination with the other three hydroelectric facilities on the North Fork 
Lewis River. 

Yale Dam is located on the North Fork Lewis River approximately 30 miles upstream 
from the confluence with the Columbia River. Yale Dam is a rolled earthen fill 
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embanl~nent type dam with a crest length of 1,305 feet and a height of 323 feet above its 
lowest f3undation point. Its crest elevation is 503-R msl. The saddle darn is located I/4 
mile we;t of the main clam and is approximately 1,600 feet long and 40 feet high with a 
crest elevation of 503 feet msl. The main dam has a ehute-t.vpe spillway, located in the 
right ab||tment (looking downstream), with a capacity of 120,000 cfs through five 30-foot 
by 39-fc ot taintor gates at reservoir elevation 490 R msl. 

Yale I~¢e is approximately 10.5 miles long with a surface area of approximately 3,800 
acres at elevation 490-fl msl (full pool). At full pool, the reservoir has a gross storage 
capacity ofapprox/mately 401,000 acre-ft. At the minimum pool elevation of 430-fl msl, 
the resmvoir has a capacity of approximately 190,000 acre-ft. 

2.2.2.1 Funnels/Penstocks and Powerhouse 

The Yal: Project consists of two tunnels/penstocks leading from Yale Dam to the 
powerhouse. Water is delivered to the tunnels/penstocks via a common intake. The Yale 
intake is a relatively deep (approximately 90 tL below full pool), high-hced intake with 
design velocities ranging from between 10 and 20 fps. The intakes are protected from 
large de')ris by steel trash racks on approximately 4-inch spacing. The maximum 
diamet~" of each of the Yale tunnels/penstocks is 18.5 feet; the minimum diameter is 16 
feet. Peastock velocities range from 18.2 fps in the tunnel to 24.3 fps in the penstocks' 
smallest sections. The Yale penstocks are each capable of passing a max/mum of 4,880 
cfs. 

The Yale powerhouse contains 2 Francis-type generator units with a total installed 
capacity of 108,000 kW (nameplate). The powerhouse is located at the base of the earth 
embankaaent on the left side (facing downstream) of the old river channel. The generator 
units were originally installed in 1952. The turbines were rehabilitated coincident with 
generatx,r rewinds in 1987 and 1988, respectively. In 1995, PacifiCorp installed anew 
runner/n Yale Unit No. 2. A similar runner was installed in Unit No. I in 1996. The 
new runaers increased Yale capacity to 134/vlW. 

2.2.2.2 rranamission and Auxiliary Equipment 

Power generated at the Yale Project is transmitted 11.5 miles over a 115kV-transmission 
line (Lake Line) to a substation adjacent to the Merwin Project. 

2.2.3 ~ "fl D Re " 

The Swift No. 1 Hydroelectric Project is a 240 MW plant owned and operated by 
PacifiCx,rp. The project is the furthermost upstream hydroelectric facility on the North 
Fork Lev.,is River, lying directly upstream of the Swift No 2 Hydroelectric Project. 
Constru.:tion of the Swift No. l Project began in 1956 and was completed in 1958. It 
consists of a main embankment dam, reservoir, penstocks, powerhouse, and transmission 
line, and is operated in coordination with the other three hydroelectric facilities on the 
North Fork Lewis River. 
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Swift Darn spans the North Fork Lewis River approximately 40 miles upstream firm the 
confluence with the Columbia River and 10.5 miles upstream of  Yale Dam. R is an 
earthen fill embankment type dam with a crest length of  2,100 feet and a height o f  512 
feet. At the time of  its construction, Swift Dam was the tallest earthen fill dam in the 
world. Its overflow spillway, located in the leR abutment (looking downstream), has a 
capacity of  120,000 efs (at reservoir elevation 1000 feet msl) through two 50-foot by 5 l- 
foot taintor gates. The elevation at the top of  the taintor gates is 1,001.6-ft rnsi. 

The reservoir formed by Swift Dam is approximately 11.5 miles long with a surface area 
of  approximately 4,680 acres at elevation 1,000-ft msl (full pool). At maxhnum pool, the 
reservoir has a gross storage capacity of  approximately 755,000 acre-ft. At the minimum 
pool elevation of  878-ft msl, the reservoir has a capacity of  approximately 447,000 acre- 
ft. 

2.2.3.1 Tunnels/Penstocks and Powerhouse 

Water is delivered from Swift Creek Reservoir to the powerhouse through a system 
containing a tunnel, a surge tank, and an outlet, which branches into three penstocks. The 
Swift No. 1 intake is a relatively deep (approximately 75 ft. deep at full pool), high-head 
intake with design velocities ranging from between 10 and 20 fps. The intakes are 
protected from large debris by steel trash racks on approximately 4-inch spacing. The 
Swift No. 1 surge tank is located approximately 1,196 feet downstream o f  the tunnel 
intake and about 482 feet upstream of  the powerhouse. This surge tank is o f  the 
restricted orifice, non-overflow style, with a diameter o f  55 feet and a top elevation of  
1,035-fl msl. Downstream of  the lank, individual penstocks for each generating unit 
branch from the main tunnel. Each of  the Swift No. 1 penstocks is 13 feet in diameter. 
At maximum turbine flows, water in the penstocks reaches velocities o f  up to 23 fps. The 
Swift No. I penstocks are capable of  passing a maximum of  9,120 cfs, combined. 

The Swift No. 1 Powerhouse contains 3 Francis-type generator units with a total installed 
capacity of  240,000 kW (nameplate). The turbines were rewound in 1987 (unit No. 12), 
1990 (unit No. 11) and 1991 (unit No. 13) resulting in a capacity upgrade fi'om 204 MW 
to 240 MW. The powerhouse is located at the base of  the dana on the left side (facing 
downstream) of  the old river channel. The powerhouse is operated by remote control 
from the Hydro Control Center at Merwin Headquarters. 

2.2.3.2 Transmission and Auxiliary Equipment 

The project is served by the 230kV Speelyai transmission line which extends from Swift 
No.l to the Swift No. 2 switchyard and then to a BPA switching station nesx Woodland, 
Washington. 

2.2.4 Swift No. 2 Hydroeleclric Prelect 

The Swift No. 2 Hydroelectric Project is a 70 MW development owned by Cowlitz PUD. 
The project lies between the Swift No. 1 and Yale hydroelectric projects on the North 
Fork Lewis River. The Swift No. 2 Project consists o f  a power canal, intake structure, 
penstocks, powerhouse, tailrace discharge channel, substation, and transmission line. 
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The powerhouse is located 3 miles downstream from Swift No. 1. Construction of  the 
Swift No. 2 Project began in 1956 and was completed in 1958. It is operated in 
coordinstion with the other three hydroelectric facilities on the North Fork Lewis River. 

2.2.4.1 ?ower Canal 

The Swift No. 2 Power Canal begins at the tailrace of  the Swift No. 1 Powerhouse and 
consists of  an earthen-lined upper section (approximately 11,000 feet long) and a 
concrete-lined lower section (approximately 5,900 feet long). Water released from the 
Swift No. I Powerhouse immediately enters the 3-mile power canal and is conveyed to 
the Swift No. 2 Powerhouse. A gated check structure and ungated side-channel 
spillway/wasteway exist as part o f  the canal facilities. The purpose o f  the check structure 
is to allow isolation of  the canal for operation of  Swift No. I when Swift No. 2 is oat o f  
service. The gates in the check structure immediately downstream of  the wasteway can 
be ¢lused, to block flow, when, for example, the downstream section of  the canal needs to 
be dewa':ered for maintenance activities including inspection. During normal operations, 
the wast,.~way prevents canal flows from exceeding the Swift No. 2 hydraulic capacity 
and maintains the maximum level in the canal. Water may be released to the bypass reach 
over the wasteway if  flows in the canal exceed the Swift No. 2 hydraulic capacity or if  
the checi  structure gates are closed. A drain on the downstream side of  the check 
structure may also be used to release water from the canal if  needed. As a FERC Part 12 
safety requirement for the project, a surge arresting structure (SAS) is located adjacent to 
the intake structure to release water f i rm the canal in the event there is a surge from a 
turbine g ~ t o r  trip at Swift No. 2 and excess flow must be released from the canal The 
release salve at the terminus of  the SAS consists o f  two cone valves. The Interim 
Operaticn of  the Lewis River Hydroelectric Projects consultation (June 27, 2002) 
currently provides incidental take coverage for existing operations but does not describe 
this ope:ation of  the SAS. For this potential circumstance when the SAS may operate 
prior to I:ERC issuing a new license but after the USFWS has issued its final biological 
opinion i)ursuant to the SA, the incidental take associated with the SAS will be covered 
by const ltation associated with reconstruction of  the canal and its appurtenances. Under 
the new license terms, the SAS will continue to be available and will operate for the same 
purpose. 

Under normal operating conditions, the elevation of  the canal waters at the Swift No. 2 
intake structure range from 601 to 604 ft msl. The canal surface area is approximately 56 
acres, and the canal holds approximately 922 acre-feet o f  water. The operating capacity 
of  the IX*Wet canal is 9,000 cfs. 

2.2.4.2 1)enstneks and Powerhouse 

Water is delivered from the Swift No. 2 intake structure to the powerhouse via two 
penstocks, one for each of  two turbine generator units. The intakes to the penstocks are 
protected from large debris by steel trash racks with approximately 4-inch spacing. The 
Swift No. 2 Powerhouse has two Francis-type turbines; each rated at 35,000 kW. Under 
contract with Cowlitz PUD, PaciflCorp currently operates the powerhouse via remote 
control from the Hydro Control Center at Merwin headquarters. 
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2.2.4.3 Transmission 

The project is served by the same 230 kV Speelyal transmission line that serves Swift No. 
I and that extends from the Swift No. 2 switchyard to a BPA switching station near 
Woodland, Washington. 

3.0 STATUS OF THE SPECIES AND CRITICAL HABITAT 

This BE was prepared to analyze potential impacts to threatened, endangered, proposed, 
and candidate species under USFWS jurisdiction. This BE analyzes the potential impacts 
to bull trout and designated bull trout critical habitat, golden paintbrush, water howellia, 
Bradshaw's lomatium, Nelson's checker-mallow, Mardon skipper, Oregon spotted frog, 
Columbian white-tailed deer, grizzly bear, Canada lynx, Pacific fisher, gray wolf, 
marbled murrelet, bald eagle, and northern spotted owl. The official list of threatened, 
endangered, proposed, and candidate species was provided to the Utilities by USFWS 
(Appendix B). In the Lewis River basin, cutthroat trout and Pacific lamprey have been 
identified as species of concern by the USFWS and have, therefore, been included in this 
analysis even though neither species has a formal ESA status. The status, distribution, 
life history, population dynamics, and critical habitat are described in the following 
section for bull trout. While general information is provided on the Columbia River bull 
~out distinct population segment (DPS), the main focus is on the local populations, 
which may be impacted in the Lewis River basin. This discussion is followed by an 
analysis of potential project effects on terrestrial species and other aquatic species. 

3.1 BULL TROUT STATUS AND DISTRIBUTION 

Bull trout (Salvelinus confluentus) are char, native to the Pacific Northwest and western 
Canada. Historical distribution occurred in major river drainages in the Pacific 
Northwest fi~m the southern limits in the McCloud River in northern California and the 
Jarbidge River in Nevada to the headwaters of the Yukon River in Northwest Territories 
in Canada (63 FR 31647). To the west, the bull trout range includes Puget Sound, 
various coastal rivers of British Columbia, Canada, and southeast Alaska. Bull trout are 
widespread throughout tributaries of the Columbia River basin, but are patchily 
distributed (Wbitesel et al. 2004). 

Bull trout are estimated to have occupied about 60 percent of the Columbia River basin, 
and presently occur in 45 percent of their historical range (63 FR 31647). The USFWS 
listed the Columbia River bull trout DPS as threatened on June 10, 1998. Factors for 
bull trout decline in the Columbia River DPS include the fragmentation and isolation of 
local populations due to anthropogenic factors such as dams, diversions, and other land 
uses; degradation of spawning and rearing habitat; introduction ofnonnafive fish species; 
and historical over-harvest. In addition to these factors, a drastic reduction of the prey 
base, such as juvenile anadromous saimonids, may have contributed to the decline of the 
Columbia River DPS. 

The Columbia River DPS is comprised of 141 subpopulations. As stated in the listing 
document, the North Fork Lewis River basin contains 2 of the 20 subpopulations in 
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watersh(.ds of nine major Uibutaries of the lower Columbia River. The subl~)pulations 
identified at that time were the SwiR Creek Reservoir subpopulation (Pine and Rush 
creeks) and the Yale Lake subpopulation (Cougar Creek). This decision was based on 
genetic information that has since been updated. Neraas and Sprueil (2004) indicates that 
there are two distinct subpopulations, the Pine Creek and Rush Creek subpopulations in 
SWIR Cieek Reservoir, and a third spawning aggregate from Cougar Creek, which is a 
mixture of Pine and Rush Creek fish along with some level of natural production from 
the Cougar Creek system. The Cougar Creek spawning aggregate may or may not be a 
distinct subpopulation. The number of bull trout inhabiting the North Fork Lewis River 
basin is 3elieved to be comparatively low, and the populations in the North Fork Lewis 
River basin are considered as having a "modamte" risk of extinction (WDFW 1998). 

As described, bull trout populations within the North Fork Lewis River basin ate found in 
Lake M(,'rwin, Yale Lake, and Swift Creek Reservoir. The primary spawning tributaries 
to Swift Creek Reservoir include Pine and Rush creeks. Cougar Creek is the only 
tributary to Yale Lake that is believed to have appreciable bull trout spawning habitat. It 
is thought that there is no spawning habitat in tributaries to Lake Merwin. 

Althouga bull trout have been found downstream of Yale Lake, it is thought these fish 
origineRgl from the Yale or Swift Creek reservoirs. Adfluvial bull trout have been 
observmi in the Yale tailrace annually in the late summer and fall. Bull trout captured at 
the Yale tailrace from 1995 through 1998 ranged in length from 381 to 820 mm (fork 
length) (PacifiCorp 1999). As a measure to assist bull trout with an apparent upstream 
movement, PacifiCorp and WDFW have been capturing adults in the late summer and 
fall and ammporting them upstream to Cougar Creek. Bull trout were also present in the 
SWIR No. 2 Power Canal prior to the canal embankment failure in April 2002. During 
fish rescue efforts in 2002 following the embankment failure, 42 bull trout were 
recovered, 14 of which were over 400 mm (maximum 635 mm) in length. 

An occadonal Dolly Varden or bull trout (identification is unclear) is captured in the 
ladder at the North Fork Lewis River Hatchery or the trap at Merwin Dam. The last 
docum~Red Doily Vardvn or bull trout in the lower North Fork Lewis River downstream 
of Lake Merwin was captured at the Lewis River Hatcheryladder in 1994 (Pers. comm. J. 
Bymes, WDFW 2004). 

3.2 BULL TROUT LIFE HISTORY 

Bull trout exhibit resident and migratory life-history strategies through much of  their 
current langa (Pdeman and McIntyre 1993). Resident bull trout complete their entire life 
cycle in the tributary streams in which they spawn and rear. Migratory bull trout spawn 
in U'ibUtLry streams where juvenile trout rear from 1 to 4 years before migrating to one of 
3 habita'~: (1) lake (adfluvial); (2) river (fluvial); or (3) in certain coastal areas, to 
saltwater (anadromons). Resident and migratory forms may be found together, but it is 
not known if resident and migratory fish interbreed, or if resident fish may produce 
migratoJ3, offspring and vice versa. Length at age data from scale analysis of bull trout 
from the Skagit River suggests that bull trout may be able to change life histories 
(Kraemcr 2003). 
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Found primarily in colder streams (although some adult fish are found in large river 
systems like the Columbia River), water temperatures above 15°(2 are believed to limit 
bull trout distribution, which may partially explain the patchy distribution of bull trout 
within a watershed (Rieman and Mclntyre 1995). Although, recent information has 
documented bull trout use of waters over 17~C for short periods (ScCS 2002). Rieman 
and Mcintry¢ (1993) stated that bull trout have more specific habitat requirements 
compared to other salmonids. Habitat components that appear to influence bull trout 
distribution and abundance include water temperature, cover, channel form and stability, 
valley form, spawning and rearing substrates, and migratory corridors. Dambacher and 
Jones (1997) found that seven habitat variables were significant descriptors of the 
presence of juvenile bull trout: (1) high levels of shade; (2) high levels of undercut 
banks; (3) large woody debris volume; (4) high level of gravel in riffles; (5) large woody 
debris pieces; (6) low level of fine sediments in riffles; and (7) low levels of hank 
erosion. Although these habitat variables are thought to be important for spawning and 
juvenile rearing in headwater areas, these variables are not always found with existing 
populations of bull trout and may not describe habitats used as migratory corridors by 
adult and subadult migratory bull trout or for overwintering habitat used by migratory 
bull trout. 

The size and age of bull trout maturity depends on the life-history sUmegy; growth of 
resident fish is typically slower than migratory forms. Resident adults' range fi'om 150 to 
300 nun (total length), and migratory adults commonly reach 600 mm or more (Pratt 
1984). Bull trout normally reach sexual maturity in 4 to 7 years and live as long as 12 
years. Repeat and alternate year spawning has been reported, although repeat spawning 
frequency and post-spawning mortality are not well known (Fraley and Shepard 1989). 

Bull trout generally spawn from August to November during periods of decreasing water 
temperatures. However, migratory bull trout can begin spawning migrations as early as 
April (Fraley and Shvpard 1989). Temperatures during spawning generally range from 4 
to I 0 C, with redds often constructed in slzeam reaches fed by springs or other sources of 
cold groundwater. Ideal incubation temperatur~ range firm 2 to 4°C (McPhail and 
Murray 1979). The time firm incubation to emergence can exceed 350 Celsius 
temperature units (Gould 1989). Fry normally emerge from early April through May 
depending on water temperatures and increasing stream flows (Ratliffand Howell 1992). 

Little information is available on the migration timing and spawn timing of Lewis River 
bull trout. Spawning is thought to occur from August through early October. However, 
it appears that adfluvial spawners move into Pine and Rush creeks in late July and early 
August to stage for spawning (Lesko 2004). Upstream and downstream migration timing 
is unknown, since volitional fish napping does not occur at the project dams, and only 9 
bull ~'out have been sonic tagged. Bull trout apparently migrate out of Rush Creek as 
yearlings or young-of-the-year (Pers. comm. J. Byrnes, WDFW 2004). One, two and 
three-year old bull trout were captured in a screw trap at the confluence of the Lewis 
River and Swift Creek reservoir (PacifiCorp and Cowlitz PUD 2004). In other systems, 
downstream migration of juvenile bill trout from spawning and rearing areas has been 
documented during every month of the year (Hernmingsen et al. 2002). 
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3.3 BULL TROUT POPULATION DYNAMICS 

Bull trout populations are patchily distributed at multiple spatial scales, such as 
throughout their range, within the Columbia River DPS, and at the local level of the 
Lewis River basin. This patchy distribution even occurs in watersheds with pristine 
wilderm:ss characteristics (Rieman and Mcintyre 1995). It is thought that groups of local 
populafi ans of bull trout may function as a metapopulation of some form at the core area 
level or local level. In general, a true metapopulatinn is a collection of relatively isolated, 
spatially distributed, local populations bound together by the potential for dispersal 
between populations to the extent that if one local population was extirpated, the habitat 
could lx.tentially be reoolonized by dispersal of individuals from another local 
populati3n. A less rigorous definition ofa  metapopulation requires that the extent of 
dispersal between local populations only be enough to sustain some level of genetic 
interactian over time. The evidence ofwhetber or not local populations of bull trout 
actually function as a true metapopulation is equivocal (Whitesel et al. 2004). 

The determination of whetber or not a metapopulation exists in the Lewis River basin has 
management implications. There are potential serious and detrimental consequences to 
management and monitoring ofinoorrect assumptions about metapopulation structure. 
Ignoring metapopulation structure, if  it exists, has several potential risks (Cooper and 
Mangel 1999). For example, when metapopulation structure exists (especially source- 
sink dynamics), the abundance of a species in an area can be disconnected from the 
specific survivorship or habitat availability ofthut particular area (owing to the effects of 
immigration from another nearby local population). This could lead to lack of detection 
of detrimental impacts in the sink areas until the sink areas go extinct. In addition, if 
abundance is no longer a good indicator of habitat quality because abundance is driven by 
immigration and not production within the deme, then managers may waste resources by 
conserving the wrong type of habitat (Whitesel et al. 2004). Conversely, if 
metapo~ulation structure is assumed where it does not actually exist, it could result in 
insufficient attention to the fate of relatively distinct local populations, under the 
assumption that they will be rescued by migrants from healthier, nearby populations 
(White~;l et al. 2004). 

Another approach is to focus on conserving key processes (for example: dispersal and 
linkages between landscapes, life history, phenotypic diversity, and patch size 
requirements) that likely conUibule to persistence whether metapopulationa exist or not, 
rather than designing minimal linkage networks based on a perceived, underlying 
m e t a ~  ulation dynamic (Rieman and Dunham 2000). 

Although, local populations may not act as true metapopulations, there may be substantial 
interactions between local populations, especially within the Lewis River basin. Based 
on rec~t  studies, North Fork Lewis River bull trout appear to be functioning in some 
type of .,ource-sink dynamic, where the fish spawning in tn'butaries to Swift Creek 
Reservoir may be contributing substantially to individuals located downstream in Yale 
Lake a~i Lake Merwin. Neraas and Spruell (2004) conducted genetic analysis on bull 
trout collected in 1998 and 2003 from known bull trout spawning tributaries in the North 
Fork Le~s  River and fTom Lake Merwin, Yale Lake, and SwiR Creek Reservoir. ]'hey 
found significant genetic differentiation among bull trout collected in the Lewis River. 

Biological Evaluation of Bull Trout Page 47 
S ~ V S R Y S ~  S H ~ I ~ N K ~ n s  knx'~ U~WS B~ I -  I S-05 d ~  



Jnofflclal FERC-Generated PDF of 20050119-0138 Received by FERC OSEC 01/14/2005 in Docket#: P-2213-000 

PacifiCorp and Cowlitz PUD 
Lewis River Hydrocl¢ctric Projects 
FERC Project Nos. 935, 2071, 2111, 2213 

Surprisingly, Pine Creek and Rush Creek were the most highly differentiated sites even 
though there are no physical passage barriers between these two streams, which are 
located relatively close together. Both Pine and Rush creeks arc tributaries to Swift 
Creek Reservoir. 

Conversely, individuals collected in Yale Lake and Lake Merwin, and Cougar Creek 
(spawning tributary to Yale Lake) had no statistically significant differences in allele 
frequencies. The allele fi¢quencies in the areas downstream of  Swift Creek Reservoir 
were also consistently intermediate to those estimated in Pine and Rush creeks. Based on 
this data, Neraas and Spruell (2004) suggests that sites downstream of Swift Creek 
Reservoir are comprised of a mixture of individuals from both creeks. 

Another consideration of bull trout population dy~a,'nics axe guidelines for effective 
population size that will be required to sustain the Lewis River population through time. 
The number of spawners per year is a good measure of the effective population size 
(Whitesel et ul. 2004). From 1979 through 2003, the number of adult bull trout observed 
spawning in Cougar Creek, the only spawning tributary to Yale Lake, has ranged from 0 
in 1981 and 1982 to 40 in 1979 (based on annual peak counts) (Figure 3.3-1). The low 
number of spawners observed in the early 1980s may be related to impacts associated 
with the May 1980 eruption of Mount SL Helens. 
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Figure 3.%1. Annual peak counts of bull trout spawners observed in Cougar Creek 
1979 through 2003 (Lesko 2004). 

Spawners were counted using snorkel and foot surveys. Neither of these surveys were 
conducted in a manner that will allow an estimate of total spawners per year with an 
associated confidence level. Of note is that estimating bull trout spawning population 
size is notoriously difficult (Sankovich et al. 2003 and 2004; Maxell 1999; Dunham ct al. 
2001; Rieman and Mclntyre 1996; Shappart 1998; Howell 1999). Therefore, the data 
should be considered preliminary, although it does provide an order-of-magnitude 
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estimate of the number of spawners per year in Cougar Creek (i.e., the true spawning 
populati 3n is likely somewhere between zero and 100). The data also indicate that in 
some yeLrs a large percentage of spawners in Cougar Creek may be from fish captured in 
the Yale Lake tailrace. In some years, over 28 percent of spawners in Cougar Creek were 
derived ~'om fish captured in the Yale Lake tailrace and transported to the mouth of 
Cougar ,.7.reek (Lesko 2004). Because these surveys are not thought to have covered the 
entire yawning period, WDFW believes that bull trout spawners in Cougar Creek may 
be unde~vonnted. 

In addition to the survey work conducted in Cougar Creek, the USFS, WDFW, and 
PacifiCorp have been collecting distribution and abundance data about bull trout in Rush 
and ~ creeks, the primary spawning tributaries for bull trout in Swift Creek Reservoir 
(Faler mgt Balr 1992; Lesko 2002). In Swift Creek Reservoir, spawner abundance has 
increaso:t since the early 1990s. Between 1994 and 2003, the annual spawner popula~on 
estimated in Swift Creek Reservoir has ranged from 101 to 911 fish (Figure 3.3-2) (Lesko 
2O04). 
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Figure 3.3-2. Spswning population estimate of bull trout in Swift Creek Reservoir 
for the years 1994 through 2003 (WDFW graph excerpted from Lesko 2004). 

Assunmlg that snorkel efficiencies are similar in Pine and Rush creeks, approximately 22 
percent of the fish spawned in Pine Creek and 78 percent spawned in Rush Creek in 
2003. Vowever, the physical attn'butes of each stream suggest that snorkel visibility may 
be betty" in Pine Creek, which is less steep (average gradient of 4 percent in the lower 8 
miles) o~mpared to Rush Creek (average of 8 percent in the bull trout zone), and has 
more sunlight penetration due to the broad valley form and limited overhanging 
vegetation (Kinney and Lampo 2002). Rush Creek is steep with many cascades and 
rapids that cannot be snorkeled, and the valley is relatively narrow. The steep valley 
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walls and dense overhanging vegetation also limit light penetration in Rush Creek, which 
diminishes snorkel visibility. 

Guidelines on effective population size appear to apply reasonably well to bull trout (see 
Rieman and Allendorf 2001 for review). Generally, it is recommended that a spawning 
population (No) should exceed 50 to avoid inbreeding depression and that the population 
should exceed 500 to avoid the loss of genetic and phenotypic variation through chili 
(Whitesel et al. 2004). The Ne>50 rule applies to the short term viability of a population 
and the Ne>500 rule applies to long term population persistence and viability. Since few 
local populations may support spawning numbers greater than 500 (see Rieman and 
Allendorf 2001), effective populations nf this size may often require the possibility of 
gene flow between local populations (i.e. metapopulation) (Whitesei et al. 2004). When 
detailed information is lacking, Whitesel et al. (2004) suggest that these guidelines will 
be the most useful tool for managers to apply for avoiding loss of genetic variation and 
trying to ensure population persistence. However, detailed information for a population 
may allow the justification of effective population sizes larger or smaller than 50 or 500. 
If possible, when estimating the population size necessary for persistence, managers 
should consider, for example, demographic risks and selective pressures as well as 
stochastic and historical events in addition to genetic risks (Whitesel et al. 2004). 

In the North Fork Lewis River basin, the population dynamic appears to approximate a 
source-sink relationship, where bull trout produced in Swift Creek Reservoir tributaries 
contributed substantially to individuals found downstream of Swift Creek Reservoir, and 
function as some form of metapopulation (although not a true metapopulation due to 
upstream passage constraints). Therefore, it is reasonable to apply the above effective 
populations size criteria to the metapopulation of North Fork Lewis River bull trout as a 
whole. Based on spawner abundance estimates presented in Figures 3.3-1 and 3.3-2, the 
North Fork Lewis River population appears to exceed the Nc greater than 50 criteria, and 
therefore, inbreeding depression and short-term genetic viability are not likely a concern. 
In addition, based on the trends in Figure 3.3-2, No may be greater than 500. If annual 
spawner abundance continues to remain above 500, then loss of genetic or phenotypic 
variation through drift may not be of major concem. Although genetic issues may not be 
a concern for North Fork Lewis River bull trout if the effective population size remains 
well above 500 spawners per year, stochastic and historical events may pose additional 
risk to the population above genetic risks, evidenced by the range of variahon in yearly 
spawner abundance exhibited in the long term record presented in Figures 3.3-1 and 
3.3-2. 

3.4 BULL TROUT CRITICAL HABITAT 

On September 21, 2004, the USFWS designated 1,748 miles of streams and 61,235 acres 
of lakes in Oregon, Idaho and Washington as critical habitat for bull trout, a threatened 
species, in the Columbia and Klamath river basins (50 CFR Part 17, KIN 1018 AI52). 
Designated critical habitat in the Lewis River basin includes the lower Lewis River 
downstream of Merwin Dam; the upper Lewis River up to the barrier falls; a portion of 
Pine Creek and one ~ b u ~ ,  and an un-named tributary (referred to as S15) to Swift 
Creek Reservoii" (Figure 3.4-1). 

Page 50 Biological Evaluation of Bull Trout 



Jnofflclal FERC-Generated PDF of 20050119-0138 Received by FERC OSEC 01/14/2005 in Docket#: P-2213-000 

PacifiCorp and Cowlitz PUD 
Lewis River Hydroelectric Projects 

FERC Project Nos. 935, 2071, 211 I, 2213 

Bull trout are known to use other habitats in the Lewis River basin including Lake 
Merwin Yale Lake, SwiR Creek reservoir, Rush Creek, and Cougar Creek, and the Swift 
bypass reach; however, the USFWS did not designated these areas as critical habitat. 

The US]"WS believes that the benefits of exclusion of these areas as designated critical 
habitat (,utweigh the benefits of inclusion of these areas (50 CFR Part 17, RIN I018 
AI52). The primary reason for exclusion of the reservoirs was due to human health and 
safety concerns from flood management operations. 

The US]'WS also excluded other habitats, such as Swift Creek arm and Cougar Creek, 
based on the establishment of conservation covenants for these stxeams. A detailed 
rationah: for the designation of bull trout habitat in the Lewis River basin is given in 
Lower Columbia Recovery Unit DeMgnated Critical Habitat (Final) Justification 
Narrati~ (USFWS unpublished) and (50 CFR Part 17, RIN 1018 AI52). Some stream 
reaches included in the proposed critical habitat designation have been excluded from the 
final designation (Speelyai, Rain, and Ole Creeks, a portion of the Swift bypass reach, the 
upper D : ~  River above the lower falls, and Pine Creek tributaries P8 and PI0) based on 
the lack of historical documentation of occupancy by bull trout or for biological reasons, 
primarily due to habitat degra~tion and high water temperature. 
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F i p r e  3.4-1. Designated bull trout critical habitat in the Lewis River basin (50 CFR 
Part 17, RIN 1018 A152). 

3.5 OTHER FEDERAL LISTED, PROPOSED, OR CANDIDATE SPECIES 

The USFWS has provided a list ofaU endangered, threatened, and candidate species of  
animals and plants that are known to occur or that may occur in the North Fork Lewis 
River basin (Appendix B). This section provides a brief deseription of  terrestrial surveys 
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conducted on the North Fork Lewis River associated with relicensing of  the 4 
hydropower projects, as well as additional surveys for some species. 

Specific surveys were conducted during Yale relicensing studies for species that either 
have stattdard survey protocols or are closely associated with specific habitats with well- 
defined toundaries (e.g., saeams, wetlands, and caves) (see PacifiCorp 1999). Other 
listed Sl~cies, mostly birds, which are very mobile and more wide-ranging, were covered 
during s¢ asonal surveys. No specific surveys were conducted for the gray wolf and 
grizzly bear, and it is unlikely that these species occur in the study area due to lack of  
suitable Imbitat. 

Two fe&:rally listed species, the bald eagle and the spotted owl, were documented in the 
study area during the 1996-1997 field studies. There were no observations o f  wolves 
during the 1996-1997 field studies and the WDFW PHS has no records for this species in 
or near the study area. In general, it is unlikely that the North Fork Lewis River Valley in 
the vicinity o f  the Yale Project provides the isolation from human activity that the wolf  
needs for long-term survival; this species may, however, occasionally move through the 
study area. 

3.5.1 _~,lden Paintbrush (threatened) 

Golden ~zinthrush (Castilleja lev/secta) is a perennial herb with showy yellow bracts. 
The flowers themselves are fairly inconspicuous, and hidden by the bracts. Golden 
painthru:~ is strongly associated with open grasslands. The plants tend to grow on 
gravelly glacial outwash or depositional substrates in full sun, at elevations from l0 to 
300 feet ~;VNHP and BLM 1997). 

Golden [~intbrush was federally listed as a threatened species in 1997 (62 FR 112). Its 
historic range extended from British Columbia to Linn County, Oregon, west o f  the 
Cascade~;. At the current time, only ten populations are known to exist in Washingqon. 
The population closest to the project area is located in Thurston County, about 60 miles 
to the north. 

Consultation by PacifiCorp and Cowlitz PUD with the resource management agencies 
ind/catec that golden paintbrush will not be likely to occur in the area, although there are 
historic occurrences in Clark County. Botanists did not observe this species during rare 
plant surveys conducted in 2000 or 2001. For these reasons, we do not discuss this 
species farther m this document. 

3.5.2 Wg~r Howellia (threatened) 

Water Ix,weilia (Howellia aquat/l/s) is an annual herb with small white flowers. 
Although it is an aquatic plant, the seeds require exposure to air for germination. It 
grows in vernal ponds, shallow lake margins, and wetlands where soils dry out in late 
summer or early fall. 

The UStWS listed water howellia as a threatened species in 1994 (59 FR 134). It is 
consider~ a regional endemic species and is thought to be extirpated from California and 

Biological Evaluation of  Ball Trout Page 53 
S : ~ V $  RV~WI ~H~lh~hl ~ Rtv~ ~ I~g I - I  ~b~6~lec 



Jnofflclal FERC-Generated PDF of 20050119-0138 Received by FERC OSEC 01/14/2005 in Docket#: P-2213-000 

PacifiCorp and Cowlitz PUD 
Lewis River Hydroelec~c Projects 
FERC Project Nos. 935, 2071, 211 I, 2213 

Oregon, but populations have recently been documented in Montana, Idaho and 
Washington. A site near Vancouver, Washington, contains two small populations in 
close proximity to one another (Gamun, 1992). 

Consultation by PacifiCorp and Cowlitz PUD with the resource management agencies 
indicated that water howellia will not likely be present in the project area. Botanists did 
not observe this species during rare plant surveys conducted in 2000 or 2001; therefore, 
we do not discuss this species further in this document. 

3.5.3 Bradshaw's Lomatium (endangered) 

Bradahaw's lomatium (Lomatium bradshawiO is a tap tooted perennial herb with small, 
yellow flowers. It grows in seasonally flooded low-elevation grasslands along creeks and 
small rivers. 

The USFWS listed Bradshaw's lomatium as an endangered species in 1988 (53 FR 190) 
and completed a draft recovery plan in 1993. The species' range includes the Puget 
Trough of  western Washington and the central and southern portions of  the WillemeRe 
Valley in Oregon. Most occurrences (38, as of  1992) are in Oregon. The only known 
occurrences in Washington (two, as of  1994) a~e located on private land in Clark County 
(cPc, undated). 

Consultation by PuciflCorp and Cowlitz PUD with the resource management agencies 
indicated that Bradshaw's iomatium will not be likely to occur in the project area. 
Botanists did not observe this species during rare plant surveys conducted in 2000 or 
2001. For these reasons, we do not discuss Bradshaw's lomatium fiLrther in this 
document. 

3.5.4 Nelson's Checker-mallow (threatened} 

Nelson's checker-mallow (Sidalcea nelsoniana) is a perennial herb that grows up to 40 
inches tall. It produces pink-to-purple fower  spikes from mid-May through September, 
depending on site-specific conditions. It is found in grasslands and wet meadows, or in 
relatively open areas along streams, roadsides, and fence lines where some remnants of  
prairie habitat persist. 

Nelson's checker-mallow was listed as threatened in 1993 (58 FR 28). The species is a 
regional endemic, growing from southern Benton County, Oregon north to Lewis County, 
Washington (WNHP and BLM 1997). Nelson's checker-mallow has been documented at 
one site in Cowlitz County, northwest o f  the project area, near Longview. 

Consultation by PacifiCorp and Cowlitz PUD with the resource management agencies 
indicated that Nelson's checker-mallow will not be likely to occur in the project area~ 
Botanists did not observe this species during rare plant surveys conducted in 2000 or 
2001; therefore, Nelson's checker-mallow is not discussed further in this document. 
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3.5.5 M a t i n  Skinver (candidate) 

The Matdon skipper (Polites mardon) is a small, tawny-orange butterfly. The adults feed 
on nectar from several herbaceous plants, including common vetch, strawberry, 
pensteman, hawkweed, geranium, and yarrow. Occupied sites can be characterized as 
open grasslands within ponderosa pine savanna or grassy openings in the grand fir zone 
at elevations ranging from 1,800 feet to 5,500 feel Mardon skippers are non-migratory, 
and dispersal is thought to be limited. 

As of 2003, Mardon skippers were known from 4 separate areas in the Pacific Northwest: 
the northern coast of California, the Siskiyou Mountains of southern Oregon, the south 
Puget Sound prairie, and the Washington Cascades in the vicinity of Mt. Adams (USFWS 
2004). Mardon skippers have been documented at 43 sites in the southern Washington 
Cascades, including 6 sites in the upper Cispus watershed and 2 sites in the Little White 
Salmon watershed on the Gifford Pincher National Forest (GPNF). 

The Le~Ls River projects do not support any ponderosa pine or grand fir plant 
associations, and are situated at lower elevations than sites that are so far known to 
support Vlardon skippers. For these reasons, we do not expect the species to occur in the 
project 8rea and do not discuss it further in this document. 

3.5.6 ~ e 2 o n  Strutted Frog (candidate) 

The Oregon spotted flog (Rana pretiosa) is highly aquatic year-round, never moving far 
from pe|manent water. This species inhabits the margins of steams, ponds, and shallow 
or slow-moving water where emergent vegetation is abundant, and where the substmte is 
covered with thick layers of orgsnic debris that can provide refuge (Leonard et al. 1993). 

The Oregon spotted frog is endemic to the Pacific Northwest. Its historic range extended 
from the lower Fraser River Valley in British Columbia through the Puget Trough and 
Willamette Valley to northeastern California. In Washington, the species is now known 
from on y three locations, in Thurston and Klickitat counties (McAIlister and Leonard, 
m97). 

Several factors have likely contributed to the decline of Oregon spotted frog populations. 
These i~clude habitat loss and alteration, poor water quality, disease, and predation. 
Predation by introduced, non-native fish and bullfrogs may be especially important At 
two of the three sites where the flogs currently exist in Washington, bullfrogs and non- 
native fish are absent. At the third site, stomach contents analysis indicates that bullfrogs 
prey heavily on Oregon spotted frogs. The presence of bullfrogs in many project-area 
wetiand.';, together with the scarcity of well-distributed non-woody wetland communities, 
will likely preclude Oregon spotted frog occunence. 

PacifiCorp conducted surveys for amphibians, targeting the northern red-legged frog, in 
26 wetlands associated with the Lewis River projects. In addition to northern red-legged 
frogs, strveyors identified Pacific tree frogs and bullfrogs, and at four locations, observed 
egg masses (3), larvae (1) or adults (2), that could not be identified with certainty. No 
Oregon ~-Votted frogs were observed. We conclude it is unlikely that Oregon spored 
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frogs are present in the project area, and for this reason, will not be affected by continued 
operation of the hydropower projects. We do not discuss the Oregon spotted frog further 
in this documenL 

3.5.7 Columbian White-tailed Deer (endangered) 

The Columbian white-tailed deer (Odocoileus virginianus leucurus) was listed as 
endangered in 1967. Based on genetic differences between two geographically isolated 
populations, USFWS has classified the species into two DPSs. The Douglas County 
(Oregon) DPS has shown steady upward trends in numbers since 1975, and was delisted 
in 2003 (68 FR 142). The Columbia River DPS is still considered endangered. 

The Columbian white-tailed deer was once locally abundant throughout the grasslands 
and woodlands of the lower Columbia River and the lower reaches of its tributaries in 
Oregon and Washington. The remaining population in Washington is restricted to 
portions of Cowlitz and Wahkiakum counties lying along the Columbia River. The 
Columbian white-tailed deer is not migratory, and home ranges are relatively small. For 
these reasons, the Columbian white-tailed deer will not be expected to occur in the Lewis 
River Project area, and will not be affected by continued operation of the projects. We do 
not discuss the Columbian white-tailed deer further in this document. 

3.5.8 Grizzlv Bear (threatened~ 

The USFWS listed the grizzly bear (Ursus arctos horribilis) as a threatened species in 
1975 and developed a Grizzly Bear Recovery Plan in 1982. The Interagency Grizzly 
Bear Committee (IGBC) provides guidance and coordination for recovery actions. The 
IGBC has identified 6 recovery ecosystems that contain habitat capable of supporting 
self-sustaining grizzly bear populations. The closest of these (North Cascades recovery 
ecosystem) is located over 140 miles from the Lewis River Project area, and is thought to 
be occupied by less than five bears (USFWS 2003). 

GPNP contains suitable habitat (GPNP 1999b), but no grizzly bears are known to occur 
in the vicinity at this time, and the project will not affect them. For this reason, we do not 
discuss grizzly bears further in this document. 

3.5.9 Canada LYnX (threatened') 

The Canada lynx was listed as a threatened species in 2000 (65 FR 58). The historic 
range for the apocies included both sides of the Cascades in Washington, but very few 
observations have ever been documented from the west side of the crest (Stinson 2001). 

WDFW has designated 6 lynx management zones (LMZs) in Washington. The nearest 
LMZ (Southwest Okanogan) is located over 150 miles from the project area. Although 
potential habitat has been mapped at high elevations in the vicinity of Mr. Adams (GPNP 
1999c), habitat capability has not been verified on the ground and WDFW's recovery 
plan notes it is uncertain whether habitat in the south Cascades will actually be capable of 
supporting reproductive populations (Stinson 2001). 
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At the cm'rent time, populations in Washinglon are found primarily in high-elevation 
forests in the north-central Cascades. Most dens that have been documented in the state 
have been located in mature or older lodgepole pine, spruce or subalpine fir stands. Lynx 
forage ir. younger stands, where greater undersmry structure supports higher populations 
of  their primary prey, snowshoe hare. 

The Le~is River Project area is situated at elevations below those typically occupied by 
Canada lynx, and is not characterized by the habitat types or prey populations that will be 
considered suitable for this species. Therefore, we do not discuss the Canada lynx further 
in this document. 

3.5.10 [ '~ifi¢ Fisher (candidate) 

In April, 2004, the USFWS found that listing of  the West Coast DPS of  the fisher 
(Mattes zTennant 0 was warranted but precluded by higher priority actions (69 FR 68). 
While the Pacific fisber's historic range extends throughout most forested areas of  
Washin~.la3n, WDFW's 1998 status report indicates the species is currently very rare in 
the state (Lewis and Stinson 1998). The status report documents one museum record of  a 
fisher taken in Skamania County in 1923, and two sightings from the GPNP (in 1975 and 
1984) that are o f  unknown reliability or were o f  tracks only. 

Fishers are found in closed-canopy forests that are interspersed with small openings and 
wetlands; or riparian habitat, and appear to prefer areas with abundant standing smags and 
large wcody debris on the forest floor. WDFW has mapped potential habitat for fisher in 
the Cascades (Jacobsen et al. 2003), including Skamania County, and PacifiCorp and 
Cowlitz PUD mapped potential habitat in the project area, based on the occurrence of  
mature t0 old-growth conifer forest. No fishers were observed during the 1996-1997 or 
2000-20D1 fe ld  studies. Due to their rarity in the state and the high degree of  forest 
fragmentation in the Lewis River watershed, it is unlikely that fishers occur in the project 
area. Fer this reason, we do not discuss the fisher further in this document. 

3.5.11 .(htly Wolf(threatened) 

The USI"WS listed the gray wolf (Can/s lupus) as an endangered species in 1978 (43 FR 
9607). I~sed on the expansion of  naturally establishing packs in Glacier National Park 
and the . ,~.~ss ofreinlroductions in cenlral Idaho and the Greater Yellowstone area, 
USFWS downlisted the western DIS, which includes wolves in Washington, to a 
~ : d  status in 2003 (68 FR 15804). 

The gray wolf was almost totally eradicated from Washington in the 1930% and species 
occurrence was restricted to remote forests. However, the gray wolf is highly adaptable 
in its use of  habitat, and populations in the Pacific Northwest are currently expanding into 
areas ehxracterized by a mix of  forests, agricultural lands, and rural residential 
develoF~ent (68 FR 15804). Habitat requirements appear to center around availability of  
unoocu~ied territory with a sufficient prey base (primarily elk and deer), and human 
toleranc: o f  their presence. 
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Several wolf sightings have been confirmed in Washington since 1990 (Almack and 
Fitldn 1998). Most of these were documented in the north Cascades and northeastern 
Washington (Palmquist 2002). Unconfirmed sightings have also been reported from the 
GPNP, but no wolves were observed during track and camera surveys conducted by the 
USFS in 2000 (Foster undated). The USFS has mapped potential habitat on the GPNP 
using GIS to overlay areas of high ungulate populations with areas of low road density 
(GPNP 1999a). 

Wolves am known to disperse as far as 500 miles from their natal packs (68 FR 15804), 
and it is possible that animals dispersing from established territories in British Columbia, 
Montana, and Idaho could move through the project area from time to time. However, 
there is no evidence that wolves are currently established in southwestern Washington. 
For this reason, we do not anticipate any project effects on the gray wolf, and do not 
discuss the gray wolf further in this document. 

3.5.12 Marbled Murrelet (threatened~ 

The marbled murrelet (Brachyramphus marmoratus), a seabird that nests as much as 50 
miles inland from the Washington coast, was listed as a threatened species in 1992 (57 
FR 191). T}~ marbled murrelet is typically associated with old-growth conifer forests, 
but nests have also been documented in younger, mixed stands. The species is known to 
occur in western Cowlitz County, and critical habitat is designated along the border with 
Wabkiakum County (61 FR 102). Presence in the project area will be very unlikely, 
however, due to the distance of the project from saltwater. For this reason, we do not 
discuss this species further in this document. 

3.5.13 Bald Eagle (threatened, nroDosed for de-li~ling) 

In western Washington, the bald eagle (Haliaeetus leucocephalus) is strongly associated 
with large bodies of water that provide abundant and concentrated forage resources. For 
nesting, bald eagles typically select large-diameter, open-crowned trees within close 
proximity to lakes, rivers, reservoirs or saltwater. Preferred perch trees are also located 
close to shorelines. Roost trees may be found farther from the water, in dense conifer 
stands that provide thermal cover. 

In western Washington, bald eagles prey primarily on fish, but they are opportunistic and 
their diet varies, to some degree, depending on what is available. When fish are not 
abundant, bald eagles rely more heavily on waterfowl, small mammals, and carrion. 

In 1999, the USFWS proposed to remove the bald eagle from the list of threatened and 
endangered species, due to the success of recovery efforts throughout the United States 
(64 FR 128). In the Pacific Recovery Region (in which the Lewis River Projects arc 
located), the number of oocupied breeding areas exceeded the recovery goal of 800 in 
1990, and by 1998 had increased to 1,480. The productivity goal set for the region (1.0 
young produced per n~fing area) has also been met or exceeded in Washington. 

PaeitiCorp has observed bald eagle use in the project vicinity since 1984. PacifiCorp 
conducts helicopter surveys twice yearly; once between January and March to document 
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winter u~e, and once in May or June to record nesting activity. PacifiCorp (Anderson and 
Ichisaka 1986) and the WDFW PHS have also documented ~veral  roost sites and perch 
trees used by bald eagles in the project area. 

Results o f  past studies and on-going survey efforts suggest that bald eagles use portions 
of the  study area year-round for breeding, foraging, perching, and roosting. Bald eagles 
are regu ady  observed flying over the reservoirs or perched in trees along the shorelines 
below b e  project dams. Active bald eagle nests are located along all three project 
reservoil~. Table 3.5-1 shows the results o f  productivity surveys between 1993 and 2002. 
PacifiCccp has also monitored a nest downstream o f  the project, near Woodland. The 
nest has been active since 1997, and has produced young each year except 1997. 

Table 3.S-1. Productivity of  bald eagle nests in the vicinity of  the Lewis River hydroelectrk p r o J t ' ~  
on dala f rom aerial ~mrveys conducted b PacJf~orp. 

Drift Swift 
Year Creek Dam 
1993 UNK 
1994 A/I 
1995 A/2 F 

1996 A/2 A/I 
1997 F A/2 
1998 A/2 O 

1999 UO U O  

2000 O A/2 
2001 A/2 O 
2002 O LINK 
2003 A UNK 
Total 9 5 

Number of Number of 
Yale South Total S u ~ l / O e e u p l e d  Young/Occupied 
Dam Merwin Young Territoriea Territory 

F 0 0% 0 

A/I 100% 1.0 
F F 

A/1 UO 
A/I UNK 
UO A/2 

2 
2 
4 

3 
4 

25% 0.5 
10&/o 1.33 
66% 1.0 
66% 1.33 

A/I A/I 2 100% 1.0 
UO UO 2 50*/# 1.0 
O M 1 3 50% 

A/2 F 2 66% 
A A - -  
6 4 24 x = 62% 

0.75 
0.66 

m 

x = 0.86 

= U ~ a ~ ;  F = Ac~ve, ~lum ~ omee~l lint no ~ n g  pmOu¢=l). 

Betweert 1993 and 2002, the annual success rate for nests located within the project area  
has averaged 62 percent. The mean productivity between 1993 and 2002 has averaged 
0 86, sli.~htly less than the recovery objective o f  1.0 young per occupied territory. 

PacifiC~ap has conducted winter surveys since 1991. The results have varied 
considelably from year to year. The lowest number o f  bald eagles recorded was 5 in 
2001, w~ile 80 birds were observed during the 1996 survey. Currently, PacifiCorp 
reports 6 communal roost sites at SwiR Reservoir, 7 at Yale, and 4 at Merwin. 

3.5.14 ]qorthem Svotted Owl (threatened) 

The nor~em spotted owl (Strix occidentalis) was listed as a threatened species in 1990 
(55 FR ~23). The northem spotted owl generally nests in old-growth or mature conifer 
forests, ~ut may use younger stands for roosting, foraging and dispersal. 
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An interagency team completed a draft recovery plan for the northern spotted owl in 
1992, but the plan has not been finalized. Critical habitat was designated on federal land 
in 1992 (47 FR 10). In the project vicinity, this includes NFS lands to the north and south 
of  Swift Creek Reservoir. Federal 4(d) rules and state Forest Practice Rules apply to 
management of  the species on non-federal lands in Washington. 

Northern spored owls are known to nest in Clark, Cowlitz, and Skamania counties. 
WDFW has documented more than 20 breeding pairs in the project vicinity. Territories 
of  15 pairs are contiguous with the project area. The highest density of  breeding 
territories is south of  Swift Creek Reservoir and east o f  Yale Lake. Territories are also 
located along Range and Drift creeks, the south side of  the Lewis River bypass reach, the 
east and west shores of  Yale Lake, and the north shore of  Lake Merwin. 

No activity centers have been identified within the study area, most likely due to the lack 
of  old-growth and mature forest. During a seasonal wildlife survey conducted in June of  
1996, one spotted owl was observed in a stand of  old-growth conifer on GPNF lands in 
the northeastern portion of  the study area, just offUSFS Road 90. The owl was not re- 
sighted on a fol low-up visit to the stand or during subsequent seasonal surveys. 

3.6 O T H E R  I M P O R T A N T  S P E C I E S  O F  R E C O R D  

Coastal cutthroat trout and lamprey have received increasing attention from resource 
managers, tribes, and other environmentally concerned entities. In the Lewis River basin, 
cutthroat trout and Pacific lamprey have been identified as species of  concern by the 
USFWS and have, therefore, been included in this analysis even though neither species 
has a formal ESA status. 

3.6.1 Pacific Lamprey 

On January 23, 2003, a group of  11 non-governmental organizations petitioned the 
USFWS to list four species of  lamprey in California, Oregon, Washington, and Idaho as 
threatened or endangered species under the ESA. These four species include Pacific 
lamprey (Lampetra tridentate), fiver lamprey (L. ayresO, Western brook lamprey (L. 
richardsonO, and Kern brook lamprey (L. hubbs O. In December 2004, the USFWS 
found that the petition and additional information in its files does not present substantial 
scientific or commercial information indicating that listing these species may be 
warranted (69 FR 77158). 

Like Pacific salmon, Pacific lamprey are anadromous. They hatch and rear in freshwater 
streams, migrate out to the ocean, and return to freshwater as mature adults to spawn. 
Pacific lamprey belong to a very unique class off ish known as agnathans, or "jawless 
fishes." As the name implies, transformed individuals (non-larval lamprey) are jawless, 
with a nearly circular buccal funnel (oral suction disk) on the underside of  the head. This 
funnel, the point o f  aUachment for parasitic feeding, contains a raspy tongue and sharp 
teeth (Scott and Crossman 1973). The size of  adult Pacific lamprey is variable. Adults 
can reach a length o f  76 cm (30 in) and weigh over halfa kilogram (l lb.). In freshwater, 
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larval P~.cific lamprey (ammococtes) spend their larval years as sedentary, blind fiilter 
feeders (Moore and Mallat 1980). 

The distibution of Pacific lamprey is similar to that of Pacific salmon. They are found in 
coastal streams along the Pacific coast, from Baja California to the Bering Sea in Alaska 
and Asia. The species is rare north of the Alaska Peninsula. In Washington, Pacific 
lamprey are found in most large coastal rivers including the Columbia, Snake, and 
Yaidma river systems 0Vydoski and Whitney 1979). Little is known about the marine 
distribution of the species. 

The spawuing migration of adult Pacific lamprey usually extends from July to October 
(Scott mfl Crossman 1973). They ascend rivers by swimming upstream briefly, then 
attaching to recks and resting. Feeding appears to cease during the early stages of 
upstream migration. Upon entering freshwater, the sexually immature lampreys 
overwin:er attached to stones or other structures. Starting in early spring the lamprey 
continue their voyage to the spawning grounds in the headwaters (Scott and Crossman 
1973). Migrating lamprey may travel up to several hundred miles to their spawning 
grounds where beth sexes will build a nest through sinuous body movement and suction. 
In the Columbia River system, the Pacific lamprey has been estimated to move 4.5 km 
(2.8 mih',s) per day (Kan 1975). A moderately strong swinmfing ability and the capacity 
to cling to rocks, dams, and fishways enable them to surmount most obstacles (Scott and 
Crossmul 1973). During this freshwater migration the Pacific lamprey does not eat, and 
shrinkase in body size has been measured around 20 percent (Beamish 1980). 

Pacific lamprey spawn in the headwaters of both large and small streams in low gradient, 
sandy glavel areas located at the upstream end of riffles (Kan 1975, Scott and Crossman 
1973). ',;pawning takes place in spring (from April to July) when water temperatures are 
between (10 and 16°C) (50 and 60°10. Males will spawn with more than one female in 
differen! nests. Adults die within 4 days of spawning, after depositing about 10,000 to 
100,000 extremely small eggs in their nest (Scott and Crossnum 1973). Lower fecundity 
may be ~aociated with those lampreys spawning further inland due to the higher 
bioenergetic cost of migration. Upon initial spawning, the eggs are adhesive and will 
stick to 1he substrate for 2 hours, during which they are covered by substrate material 
stirred up by additional spawning activity. 

Lamprey eggs hatch within 2 to 4 weeks, d~1~ding on water temperature. At 15°C 
(59°10, lmtching time is 19 days 0aletcher 1963). After hatching, the larvae remain in the 
gravel for approximately 2 or 3 weeks before merging and drifting to backwater or eddy 
areas with low water velocities and soft substrate. The juvenile lamprey then burrow into 
the substrate (typically silt/mud) and stay burrowed for 4 to 6 years, moving only rarely 
to new areas. During this period, the ammocoetes are blind, sedentary flter feeders 
(Richards 1980; Kan 1975; Pleteber 1963). Before merging from the substrate, the 
ammoccctes undergo a metamorphosis lasting approximately 2 months where 
morphological and physiological changes prepare them for a parasitic life at sea. This 
metamorphosis is triggered by unknown factors, but is generally complete by October or 
Novemt~'r (Besmish and Levings 1991). Larvae emerge from the substrate at this time 
as young adults and burrow themselves into cobble and gravel substrate while continuing 
to develap (Plctcher 1963). In the late fall or early spring, the juveniles emerge and take 
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advantage of  high flows to migrate to the ocean (Bcamish and Levings 1991). During its 
ocean phase, Pacific lamprey are scavengers, parasites, or predators on larger prey such 
as salmon and marine mammals. After 2 to 3 years in the ocean they return to freshwater 
to spawn. 

Based on our review of  existing literature, no information currently exists describing the 
abundance and distribution of  Pacific lamprey in the Lewis River basin. However, 
lamprey ammococtes have been observed in Siouxon Creek and in the bypass reach 
(Pers. comm. J. Byrnes, WDFW 2004; F. Shrier, PacifiCorp 2004). Current stocks of the 
Pacific lamprey in the Columbia and Snake river systems am in a steep decline (Close et 
al. 1995). Due to their role in the food web of North Pacific ¢~?~Jystems as predator and 
prey, and their status as a food and cultural resomv, e for the Pac/fic Northwest Indian 
Tribes, plans for restoration of the stock arc currently being developed (Close and 
Aronsuu 2003). 

3.6.2 Coastal Cutthroat Troet 

A NOAA-Fisheries status report on sea-run cutthroat trout in the lower Columbia River 
(NMFS 1999) indicates that returns of  both naturally spawned and hatchery produced fish 
have declined in almost all lower Columbia river tributaries over the past 10 to 15 years. 
One of tbe key concerns is the potential reduction in life-history diversity. In many 
streams, freshwater forms are well distributed with relatively high abundance in 
comparison to the anadromous forms in the same streams. NOAA-Fisheries concluded 
that habitat degradation and poor ocean and estuarine conditions are the likely causes of  
the severe depletion ofanadromous forms of  sea-rim cutthroat trout. Therefore, on April 
5, 1999, NOAA-Fisberies and the USFWS jointly issued a proposed rule for the listing of  
the southwestern Washington/Columbia River sea-run cutthroat trout ESU as threatened 
under the ESA (Federal Register, Vol. 64, No. 64, April 5, 1999). The ESU includes 
populations of  coastal cutthroat trout in the Columbia River and its ~ibutaries 
downstream from the Klickitat River in Washington and Fi~een Mile Creek in Oregon 
(inclusive) and the WiUamette River and its tributaries d o ~  fi'om Willamette 
Falls. Cutthroat trout found in the Lewis River are included in this ESU, although the 
status of  Lewis River coastal cutthroat trout is currently unknown because of"insufficient 
quantitative information to identify a trend in abundance or survival" (WDFW 2000). 
NOAA-Fisberies no longer manages coastal cutthroat trout. This responsibility was 
assigned to the USFWS. The Washington/Columbia River sea-run cutthroat trout is no 
longer proposed for listing. 

Coastal cutthroat trout are native to the Pacific Northwest, westem Canada, and 
southwestern Alaska. Their distribution extends from the Eel River in northern 
California to Prince William Sound in Alaska, extending to Gore Point on the Kenai 
Peninsula (Scott and Crossman 1973). The eastern range is bounded by the Cascade 
Mountain Range in California, Oregon, and Washington and by the Coast Range in 
British Columbia and southeastern Alaska (Johnson et al. 1999). 

The life history of  coastal cutthroat trout is extremely complex (Johnson et al. 1999, 
Trotter 1991). Both migratory and non-migratory (anadromous, adfluvial, fluvial, and 
resident) forms may be present within the same population. These variations in life 
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history may be related to environmental conditions, particularly those affecting growth 
rates. Tim Lewis River basin contains both migratory and non-migratory life h/story 
types. 

Although sea-run coastal cutthroat trout belong to the same genus as Pacific salmon and 
steelhea(L, they are generally smaller, rarely over-winter at sea, and do not usually make 
extensive ocean migrations (Johnson et al. 1999). Like steelheed, coastal cutthroat trout 
are capable of spawning more than once, and adults have been known to spawn each year 
for more than 6 years (Johnson et al. 1999). Although relatively small, growth and 
potential maximum size are highly variable. Most adult anadromous coastal cutthroat 
trout range from about 0.7 to 1.8 kg (1.5 to 4 lbs.) (Scott and Crossman 1973). 

All cutthroat trout, regardless of their life history type, are spring spawners. Actual 
spawni~ time depends on latitude, altitude, water temperature, and flow conditions 
(Trotter [991). Depending on their time of freshwater entry, anadromous coastal 
cuttYaoal trout (sea-run cutthroat trout) in Washington, Oregon, and British Columbia are 
referred ~o as either "early entering" or "late entering." Early entering stocks migrate to 
frcshwat ~ from late June through October, reaching a peak in September and October. 
Late enU.cing stocks return to ficshwater from Doe ember through March (Trotter 1991 ). 
Early enlering fish a~ typically found in larger streams with summer low flows greater 
than 45 cubic feet per second (cfs). Late entering stocks utilize sma/ler streams that often 
flow directly into salt water (i.e., Puget Sound). In both cases, run timing is fairly 
consistmtt from year to year for specific streams, but can be highly variable between 
streams in different geographic regions (Johnston 1982). In the Lewis River basin, sea- 
run cuttl'roat trout enter freshwater from early October through mid-December (WDFW 
2O0O). 

Coastal cutthroat trout spawning in the Lewis River basin typically starts in early 
February and continues through late April, with a peak in February (PacifiCorp and 
Cowlitz PUD 2004a). Spawning takes place in the upper reaches of small, low gradient 
streams ;rod in the upper reaches of small tributaries ofmoderate-s/ze streams. Often 
these rel;Rively small systems contain low gradient sloughs or wetlands in their lower 
reaches. The volume of water in sea-run cutthroat trout spawning streams seldom 
exceeds 10 cfs during the low flow period, with most averaging less than 5 cfs (Johnston 
1982, Trotter 1991). Population genetics studies have shown that homing in sexually 
mature sea-run cutthroat trout is relalively precise; however, immature fish do not always 
return to their home stream (Trotter 1991). 

In Oregc~, sea-run coastal cutthroat trout were reported to lose between 29 and 38 
percent of their body weight during spawning. Despite this substantial weight loss, an 
average 3f41 pertent of the spawned out adults in Washington and Oregon survive and 
return to saltwater in late March or early April. Typically, this occurs about one month 
before fl,e peak out-migration of sea-run cutthroat trout smolts (Trotter 1989). 

Sea-run cutthroat trout eggs hatch in approximately 6 to 7 weeks, and alevins remain in 
the grav,.q for another I or 2 weeks prior to emergence. Peak emergence of fry typically 
occurs flora March through June (Trotter 1991). In the Lewis River basin, emergence 
extends ~om mid-March through late June (PacifiCorp and Cowlitz PUD 2004a). 
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While rearing in fi'eshwater, young sea-run coastal cutthroat trout ate opportunistic 
feeders. Fry begin feeding on small invertebrates between 14 to 23 days after hatching 
(Scott and Crossman 1973). As they increase in size, they begin to feed on larger aquatic 
and terrestrial insects, salmon eggs, and small fish. Food availability is very important in 
determining microhabitat distribution, and often sea-run cutthroat trout are in direct 
competition with coho salmon and steclhead (Pauley et al. 1989). This competition can 
lead to the displacement of  cutthroat fry from their preferred habitat. 

After surviving their first winter in freshwater, non-smolting juvenile coastal cutthroat 
~out range more widely than young-of-the-year fish. Many begin to move downstream 
into mainstem reaches; however, this net downstream movement lasts only until the onset 
o f  higher winter flows (November through January). Winter freshets trigger an upstream 
movement that often takes the fish back into the smaller ~ibutaries. This movement may 
be in response to seasonal physiological changes, changing stream flows, food 
availability, or crowding due to recruitment (Trotter 1989). 

Juvenile sea-ran coastal cutthroat trout migrate to sea between the ages of  I and 6; 
however, the majority are reported to migrate at age 2, 3, or 4 depending on their 
geographic location (Trotter 1987). Data have shown that the age at which sea-run 
cutthroat trout smolting first occurs is somewhat size--dependenL Fish that spend more 
time in freshwater prior to outmigration (i.e., age 3 and 4 fish) tend to grow slower, and 
are only slightly larger than age 2 outmigrants. Throughout Washington, Oregon, and 
British Columbia the average age of  sea-run cutthroat trout outmigrants is 3 or 4. Fish in 
these age groups have an average length of  20 to 25 cm (7.9 to 9.8 in) (Pauley et al. 
1989). In most o f  Washington and Oregon, the juvenile outmigratiun begins as early as 
March and peaks in mid-May. In the Lewis River basin, ou~nigration extends from early 
April through late June (PacifiCorp and Cowlitz PUD 20(Oa). 

Throughout most o f  Washington State, sea-run cutthroat trout reach sexual maturity at 
age 4 and 5, following their first year in the marine environment (Johnston 1982). 
However, a small percentage of  Colurnbia River and Puget Sound sea-run cutthroat will 
not reach sexual maturity until they spend a second year at sea. In the Cowlitz River, 85 
percent o f  the male and 69 percent o f  the female fish (hatchery returns) were reported to 
be sexually mature on their initial return to the river (Tipping 1986). The remaining 
sexually immature l-salt fish return to freshwater to simply feed and over-winter. These 
fish will not spawn until the following year. 

Anadromons, fluvial, adfluvial, and resident forms of  coastal cutthroat trout are found 
throughout the Lewis River watershed (WDFW 2000, PacifiCorp 1999). The 
anadromous form (sea-rim cutthroat trout) is currently found in the North Fork Lewis 
River and its tn'butaries up to Merwin Dam (RM 19.4) and in the East Fork Lewis River 
up to Lucia Fails. Fluvial and resident coastal cutthroat trout are found throughout the 
upper and lower watershed (upstream and downstream of  Merwin Dam), and adfluviai 
fish have been observed in Lake Merwin, Yaie Lake, and Swift Creek Reservoir (WDFW 
2000). Although hatchery-origin anadromous cutthroat trout have been released as 
smolts into the mainstem North Fork Lewis annually (Cowlitz River and Skamania River 
stocks), the existing Lewis River coastal cutthroat trout stock is considered native with 
wild production OVDFW 2000). WDFW staff believes that few genetic interactions have 
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occurred between wild and hatchery populations, although recently, WDFW has elected 
to discor tinue cutthroat trout production at the Merwin Hatchery (PacifiCorp and Cowlitz 
PUD 2004a). The existing Merwin FERC license requires the production of 
approxinmtely 25,000 juvenile sea-run cutthroat trout (up to 6,250 pounds). An 
amendm mt to the Merwin license in 2000 eliminated the sea-run cutthroat requirement 
and added 25,000 steelhead. 

Information describing the abundance of cuastal cutthroat trout in the Lewis River basin 
is extrerrtely limited. According to WDFW (2000) there are no data available describing 
average l~n size distribution in the basin. In 1998, sea-ran cutthroat trout creel survey 
results on the Lewis River showed a catch of only 20 fish (Hillson and Tipping 1999). 

Resident cutthroat trout were the most abundant salmonid species captured during 
PacifiCorp's 1996-1997 fish population surveys in Yale Lake tributaries. In September 
1996, tht: Swift bypass reach contained an estimated 924 cutthroat trout greater than 65 
mm (2.5 in) in length (254 cutthroat trout per mile) (PacifiCorp 1999). Cutthroat trout 
fry and adults were also captured in Ole Creek, Dog Creek, Speelyai Creek, and 
Panamaker Creek in 1996 and 1997. No other salinonids were observed during sampling 
in these smaller lributaries. In 1995, the USFS observed low numbers of cutthroat trout 
in Cougar Creek (USFS 1995). 

4.0 ENVIRONMENTAL BASELINE 

The environmental baseline includes the past and present impacts of all federal, state, or 
private actions and other human activities in the action area. These include the 
anticipat~ impacts of proposed federal projects in the action area that have undergone 
Section .r consultation and the impacts of state and private actions undergoing 
consultation pursuant to 50 CFR § 402.02(d). PacifiCorp and Cowlitz PUD have 
previously  consulted on ongoing operations of  the Lewis River  Hydroelectric Projects. 
See FERC RIMS DOC No. 2293041 Endangered Species Act - Section 7 Consultation 
Biological Opinion for the Interim Operation of the Lewis River Hydroelectric Projects, 
June 27, 2002. The baseline provides a ~ferenee for the USFWS to evaluate the species 
current slatns in relationship to the proposed action. The Lewis River Hydroelectric 
facilities are currently in place and are part of the existing baseline. This consultation is 
not on the existence of the facilities, but the implementation of the new licenses for their 
continued operation. Additionally, the Lewis River Hydroelectric Projects have blocked 
passage ,ff anadromous species that now are extirpated in this part of tbeir range. 

4.1 HABITAT FACTORS AFFECTING LISTED SPECIES WITHIN THE 
ACTION AREA 

The environmental baseline encompasses the effects of both human and natural factors 
leading to the current status of the species. Effects from the future operation of the 
Projects and other activities authorized pursuant to the proposed action are not part of the 
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environmental baseline. Rather, the environmental baseline describes the status of  the 
environment currently affecting the species within the action area. 

The Lewis River is a naturul-c~ltmal ecosystem that has undergone considerable change 
since the arrival o f  Euro-Americans. The three Project dams (Merwin, Yale and Swift) 
and the Lewis River bypass reach located in the North Fork Lewis River between RM 19 
and RM 45 represent a major modification of  the river's saimonid habitat and the 
ecological processes that form and maintain salmonid habitat. The Projects are part o f  
the current environmental baseline. The historical and ongoing effects of the Projects 
include: 

• Diverted all river flow (except during spill events) from a 3.3-mile-long reach of  the 
Lewis River above Yale Lake. 

• Reduced or eliminated habitat connectivity for resident and adfluvial fish, such as 
bull trout. 

• Limited the downstream transport o f  habitat building materials. 

• Eliminated marine derived nutrients (from salmon carcasses) above Merwin Dam for 
70+ years. 

• Shifted the natural salmonid production system to a heavy reliance on artificial 
propagation (with the exception of  fall Chinook). 

It is important to keep in mind that other land uses, such as residential, commercial, and 
industrial development; agriculture; and natural resource extraction industries, such as 
gravel mining and timber harvest, have also had significant historical effects on the Lewis 
River basin and continue to affect the environment today. These land uses have: 

• Drastically reduced floodplain and off-channel habitat connectivity in the Lower 
Lewis River, primarily due to extensive diking. 

Degraded riparian habitats throughout the basin, which increased sedimentation, 
erosion, and increased water temperatures, and affected large woody debris (LWD) 
recruitment potential. 

• Increased road density and drainage network patterns, which likely have altered 
hydrology and blocked fish passage due to impassable culverts. 

The environmental baseline description focuses on habitat elements, the alteration of  
which affects limed salmonid population viability, frequently in a negative manner. For 
actions that affect freshwater habitat, biological requirements are defined in terms of  a 
concept called properly functioning condition. Properly functioning condition is the 
sustained presence of  natural habitat form/rig processes in a watershed that are necessary 
for the long-term survival of  the species through the full range of  environmental 
variation. In this framework, based on NMFS (1996) and USFWS (1998), baseline 
environmental conditions are described as "functioning appropriately" (FA), "functioning 
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at risk" (AR), or "functioning at unacceptable risk" CUR). In this matrix "properly 
functio~ng condition" is equivalent to "functioning appropriately." This concept 
includes a recognition that natural patterns of  habitat disturbance will continue to occur. 
For example, floods, landslides, wind damage, and wildfires result in spatial and temporal 
variabilky in habitat characteristics, as will anthropogenic perturbations. 

Table 4. t-I is based on Matrix o f  Pathways and Indicators (NMFS 1996; USFWS 1998) 
and is designed to summarize existing environmental conditions and parameters for the 
action area. Criteria for the status ofcach indicator as FA, AR, or UR are derived from 
USFWS (1998). It is important to note that the status o f  a particular environmental 
indicatol can be independent of  current Project operations. For example, road density in 
the lower Lewis River watershed may rate as "functioning at unacceptable risk" under 
existing :onditions even though the Project may have no influence on this indicator. 
Detailed rationale for the status determination of  cach environmental indicator follows 
Table 4. [-1. It should be noted that the term "upper watershed" refers to the Lewis River 
watershed upstream of  Swift Creek Reservoir. The term *'m/ddie watershed" refers to the 
portion betwcen Swift Creek Reservoir and Merwin Dam. The term "lower watershed" 
refers to the Lewis River downslrcarn o f  Merwin Dam. 

Table 4.1..I. Matrh of dlagnostlcs for documenting the euvlronmental basellne and effectt of the 
proposed action on relevant Indicators for Bull Trout (USFWS 1998), 

Baseline Environn~ntal Conditions 

Pathway 
lndi¢.ator t Function Description 

/ .ma  Po/s dag~  C ~  
Population Size FA 

Cm)wlh mml Survival 

Life History Divms~ 
Isolali<~ 
Pen6sumc¢ and Gen¢6c 
Integrity 

FA 

AR 

AR 

>50 adul~ ling mm avenge <500, popula~on appears to be 
need mo~ lon~ t~m c~m ~o a q ~ t  ~rends. 

Population rr~ounded from Mourn St Helens emptinn and appears m be 
inc~uing, need moce ~ng term dam ~o support trends. 
Migrato~ form exia~ b~ dams inhibit volfliOcal migration, no olh=" 
popelatiom nemt7 Lewm River I~m 
Coaneetivity mmonli kraal subpoiml~om in Swift Creek Remerwir is 
good, mixi~ i* *pt~uen~y mmm~ly mfl'equent, ~md menectlon wire 
~ Cr~k is inhibited due to dsm pusage, but do~ occur in ~e 
downmeam d/rection. 

Temperatu 'e AR 

Sedimmt~'t~idity UP. 

Chemi<md ( 3onlamimtl~n AR 
INutrienel 

Tempenmre condifiom meet State mmulmds in project watent, bet warm 
surface wat~t in Yale tailrace are pce~nt ~ adult ups~-eam 
migration and in some tributaries. TengamUm~ in known spawnin s and 
nmnng ~ ~mmT ~ be FA. 
Vlmt m of the uppeT fiver lmKhcape wea'e ~ by the Mount St. 
Heinns eruption. Heavy rain and high nmoffcondifions create high 
tmbidi~ tn the sa'eams mid rtservoim firm this natumi evem 
No 303(d) listed ~ in the act~n sre~. 

Hab~tA~mu 
Phy+i<:aJ s mien UR Upmmtm and dowmmmm migrmi,:m impeded by dane. 
Hll/mtti+ FJemma 
Subs~ate UR Sulma'a~ transportation from the uppeT basin blocked, bm gravel supply 

stable and supports ~dromous spawning populations downsllre~m of 
Merwin; Project retained heavy sediment loads from Mount St. Hele~s 
eruption. 

Biologic al Evaluation o f  Bull Trout Page 67 



Jnofflclal FERC-Generated PDF of 20050119-0138 Received by FERC OSEC 01/14/2005 in Docket#: P-2213-000 

PacifiCo[p and Cowlitz PUD 
Lewis River Hydroelectric Projects 
FERC Project Nos. 935, 2071, 211 I, 2213 

Ba~line Environmental Conditions 

Pathway 
Indicators Funt'tion Description 
Large Woody Debris UR LWD transport from ~ basin blocked, low levels of LWD in upper 

be.sin. 
Pool Frequency and Quality UR 

Lar~ Pcetu 
Off-Channel Habitat 

Refugia 

AR 
UR 

AR 

Widlh/Depth Ratio for Sconr AR 
Pools 
Streambank Condition UP. 

Fk~ptm Connectivity tm 

Pools reduced in storms drainin 8 Mount St. Helcms (Pine Creek, Muddy 
River) due to sediment inlmt' othe~ streams have few pools due to 
natoml hi[gh gradient (Rm~ Creek). 
Fcw peols in l~-w,,'nd, smme u j~di ~u~mcy  and qu~Fm/indictor. 
Poor ~ t y  to off-chmmal habitat in lover riv¢~ down~tr~un of 
Merwin Dam due to diking and development 
Rush Creek habitst mppo.s the m~ng~t subpopulation, lint other 
habila~ have been degraded by Motmt St. Hale~ eruption and will take 
a long time to recover. Land uses suda M lo~in~ ocvur. 

Scour pools likely degraded by sediment repot due to Motmt St Halens 
erup6on. 
Sereambonks do not support natural flooclplaln ~ in the low¢~ 
river, and ate s~dwly eroding in tq~lream at¢~ affected by Mount St. 
H e l m  eruption. 
Dikes prevont comu~e~ion to lowe~ fiver floodplain, but downs~eam 
miiffation m these areas from the ulcer ~ is impeded by dams. 

Change in Pcak/13~ Row UR Lower Lewis River hydrology affected by seasonal reu:n'oir drafting 
and refilling, and flood control operations, peaks are lower and summer 
tms¢ flow is higflcr. 

Increase in Drainage UR Incrca,~ in drainage network density du¢ to forest road density. 
Network 
W ~  Cosg/do~ 
Rond Density and Location UR 

Riparian Conservation Areas UR 

Large network o f logging roads in upper basin. Ro,td nctwoA in lowcr 
asaociated with urban, agricultmal, and industrial development, 

and many ma& in vallt7 botton~. 
Intensive ioduslrisl ~ fires, and Mount St. Helens eruption. 
>40 percent l a W - s u c c e u i o n a / ~  upstream ofthe pmjecls CUSDA- 
FS 1995), ve~/little in the watershed ¢kn,mstream of the ~ojecl& 

Spzd~ ~ H ~  
Intewation of Species and AR Fine sedimem and ~itable habilats have been alte~xl and will not 
Habitat Conditions recover to predistorbance conditions within 5 years. The population has 

likely been reduced flora the hismfic~ size, but appea~ to be incremdng. 
Conne~vity among ~bpopulations occu~ but is inhibited by dams. 

/Lq: AI d ~  OR: uma:el~ble r t~ FA: Furceon~ epp~p~tety. 

4.2 BULL TROUT LOCAL POPULATION CHARACTERISTICS 

4.2.1 Population Size 

USFWS (1998) defines FA as the mean subpopulation size or a local habitat capacity of  
more than several thousand individuals and all life stages evenly represented in the 
subpopulation. AR is defined as fewer than 500 adults in subpopulation but more than 50. 
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4.2.1.1 Conclusion 

Based on spawner population estimates presented in Section 3.3, there have been 500 or 
mow Sl~.wners since 2001 and preliminary data indicates the trend seems to b¢ on the 
same track for 2004. However, additional data axe needed to confirm a long term trend. 
For this J~ason, this indicator rates as Functioning Appropriately. 

4.2.2 ~ 0 w t h ~ d S u r v i v ~  

USFWS (1998) defines FA as the subpopulation has the resilience to recover from short- 
term disturbances in 5 to 10 years. Additionally, the subpopulation is increasing or 
stable, with at least 10 years of  data to support such a trend. 

4.2.2.1 Conclusion 

The Lc~is River bull trout popalation appears to be rebounding, but this apparent 
rebound has been over several generations. As with the "population size" indicator, 
additiomd data arc needed to confirm a long-term increase in spawner abundance. 
Therefore, this indicator rates as Functioning Appropriately. 

4.2.3 L__fie History ]~ivcrsitv and Isolation 

USFWS (1998) defines FA as the migratory form being present with subpopulations in 
close proximity to other spawning and rearing groups. There is high likelihood of  
neighboring subpopulations slraying and adults mixing with other groups. UR is defined 
as when the migratory form does not exist and the subpopulation is isolated to a local 
stream, not likely to support morn than 2,000 fish. 

4.2.3.1 Conclusion 

Based on genetic data presented in Section 3.3, bull trout in Rush and Pine Creeks appear 
to be distinct subpopulations with little mixing. The Cougar Creek spawning 
subpopulations appears to be an aggregate o f  Pine and Rush Creek fish, and may not 
actually represent distinct subpopulations. The migratory form exists in all project 
r~ervoits although the dams block volitional migration between the Project reservoirs. 
Passage is not hindered between Pine and Rush creeks. Therefore, this indicator rates as 
At Risk. 

4.2.4 P_.etrsisWnce and Genetic Intetzritv 

US FWS (1998) defines FA as possessing high connectivity among more than 5 
subpopulations with at Mast several thousand fish each. UR is defined as having liRle or 
no conn,~ctivity and subpopulafions that are in low numbers or in decline. Additionally, 
there is only a single subpopulation or several small, isolated local populations with 
competitive species that readily displace bull trout. Finally, hfor/dizat/on potential with 
brook ~',)ut is high. A single brook trout was observed whild snorkeling Pine Creek (F. 
Shrier, PacifiCorp 2004) and several brook trout have been captured while electrofishing 
the constructed channel area (E. Lesko, PacifiCorp 2004). 
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4.2.4.1 Conclusion 

Under existing conditions, Merwin, Yale and Swift dams hinder connectivity, but the 
Pine and Rush Creek subpopulations have full connectivity. In addition, spawner 
abundance appears to be increasing, although additional data are needed to confirm long- 
term trends. Brook trout are sympatric with bull trout and some hybridization may have 
occurred. Therefore, this indicator rates as At Risk. 

4.3 WATER QUALITY 

4.3.1 Water Temperature 

USFWS (1998) defines FA as water temperatmes 2 to 5°C for incubation, 4 to 12°C for 
rearing, and spawning temperatures of 4 to 9°C. UR is defined as temperatures outside 
the above criteria, with rearing areas and migration corridor temperatures over 15°C. 

Water temperature in the lower por~on of the Lewis River bypass reach have been 
recorded as occasionally exceeding the WDOE temperature standards (PacifiCorp and 
Cowlitz PUD 2002; PacifiCorp and Cowlitz PUD 2003). However, in accordance with 
WDOE's 7-day average nmxhnum standard, there are no temperature violations in the 
Lewis River project area. Water temperature in the lower portion of Speelyai Creek is up 
to 5°C cooler than that observed upstream of the PacifiCorp diversion (PacifiCorp and 
Cowlitz PUD 2002). Water temperature in the Merwin tailrace is consistently higher 
than that observed at the upstream end of Swift Creek Reservoir on an instantaneous 
basis. The largest differences in daily mean temperature occur from September through 
December, when the Merwin tailrace is generally between 4 and 10°C warmer than the 
inflow to Swift Creek Reservoir (PacifiCorp and Cowlitz PUD 2002; PacifiCorp and 
Cowlitz PUD 2003). However, with retention times in each reservoir exceeding several 
months, it is inappropriate to make direct instantaneous temperature comparisons. 
Changes in generation at the Yale powerhouse cause fluctuations in water temperature in 
the upper portion of Lake Merwin; surface water temperature can fluctuate as much as 
l 0°C in a 24-hour period (PacifiCorp and Cowlitz PUD 2002, WAQ 1; PacifiCorp and 
Cowlitz PUD 2003). However, the fluctuations are minimal to the extent that the 7-day 
average maximum temperature does not exceed WDOE standards. 

USFS water quality monitoring data (USFS 1997, USFS 1998, USFS 1999, USFS 2000, 
USFS 2001 and USFS 2002) show that water temperatures in the upper mainstem Lewis 
River (upstream of the Lewis River projects), Quartz Creek, Clearwater Creek, Muddy 
River, Clear Creek, Siouxon Creek, Canyon Creek, and the East Fork Lewis River 
regularly exceed 16°C. Water temperatures above 20°C have been recorded in the 
Muddy River, Clear Creek, Clearwater Creek, East Fork Lewis River, and Siouxon 
Creek. 

4.3.1.1 Conclusion 

Some rearing and migration areas exceed 15°C; and many streams do not support 
spawning, which may be due to inadequate water temperatures. Temperatures in known 
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spawning tributaries (Rush, Pine, and Cougar creeks) appears to be FA. This indicator 
should b: considered AR for the basin as a whole and may rate as UR locally. 

4.3.2 Sediment/Turbidity 

USFWS (1998) defines FA containing as less than 12 percent fines in gravel, and UR is 
defined ;m having greater than 20 percent surface fines. 

Historic~dly, input of  sediment to the Lewis River upstream of Swift Dam included 
periodic large inputs from lahars and ash fall associated with volcanic activity at Mount 
St. Helens, Mt. Hood, and the Indian Heaven volcanic field. This sediment has been 
transpoved through the watershed into the lower Lewis River and Columbia River. 
Current :~liment inputs to streams in the watershed are due to natural processes and land 
manageraent practices that have increased the erosion potential of managed areas, and to 
the consruction of dams or barriers that block downstream transport of sediment 
(PacifiC 3rp and Cowlitz PUD 2003). 

The eruption of Mount St. Helens provided a recent and overwhelming source of 
sediment to several streams in the upper watershed, instantaneously contributing large 
amounts of sediment and fine ash via mudflows, and providing a source of easily erodible 
ash to st'earns in portions of the upper watershed. Mudflows during the initial eruptions 
swept nearly 18 million cubic yards of water, wood, and debris down these streams and 
into Swift Creek Reservoir (Tilling et al. 1990). The Muddy River, Pine Creek, and 
Swift Creek still carry large volumes of sediment into the reservoir, over 15 million tons 
ofsedhzent were transported from 1982 through 1990 (Dinehart 1997). Thick depo6its 
of tephm covered the upper portions of Smith Creek and Clearwater Creek, reducing 
infiltrafim rates and increasing erosion following the 1980 eruption (Dinehart 1997). 

Several large fires burned in the East Fork Lewis River watershed in the past century 
(Wade 2000). The Yacolt Fire of 1902 covered 238,900 acres and was a particularly hot 
bum, le~.ving little live vegetation. Portions of the area were re-burned in subsequent 
fires in ] 927, 1929, and the 1950a. These fires likely increased fine sediment inputs for 
several 2~ars until vegetation was re-established. Associated timber salvage operations 
also likely greatly increased sediment inputs as wood was pulled from riparian areas and 
stream channels. Road building, timber harvest, farming/grazing, or urbanization have 
taken place in nearly all portions of the Lewis River watershed. These activities have the 
potenti~/, to increase the fine sediment supply to streams through associated mass 
wasting, surface erosion, or bank erosion. 

4.3.2.1 ,7.onclusion 

Due to ldgh levels of fine sediment, the majority of which is likely derived from the 
Mount St. Helena eruption, logging, and road building, this indicator rates as UR. 
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4.3.3 Chgmical Cont~nination/Nutrients 

USFWS (1998) defines FA as chaxacterized by low levels o f  contamination with no 
303(d) designated reaches, and UR is defined as high levels o f  chemical contamination 
and nutrients and more than one 303(d) listed reach. 

The WDOE has not listed any 303(d) reaches for contamination in the North Fork Lewis 
River basin or the mainstem Lewis River downstream to the confluence with the 
Columbia River (WDOE 1998). The lack of  anadromous fish access to habitats above the 
dams has eliminated the input o f  marine derived nutrients (PaciflCorp and Cowlitz PUD 
2003). In this case, instead of  a problem with nutrient enrichment, the lack of  nutrients 
likely represents a departure from properly functioning conditions. It is likely that 
several hundred tons of  marine derived nutrients, in the form of  salmon and steelhead 
carcasses, entered the upper Lewis River basin prior to the completion o f  Merwin, Yale, 
and Swift dams (PaciflCorp and Cowlitz PUD 2003). 

4.3.3.1 Conclusion 

Although there are no listed 303(d) reaches in the action area, this indicator rates as At 
Risk due to the lack of  marine derived nutrients. 

4A HABITAT ACCESS 

4.4.1 physical Barriers 

USFWS (1998) defines FA as a system in which, when present, man-made barriers allow 
upstream and downstream passage at all flows without significant levels o f  mortality or 
delay. The system is classified as UR when man-made barriers present do not allow 
upstream and downstream fish passage at a range of  flows. 

Merwin, Yale, and Swift dams block access to as much as 174 miles of  potential 
anadromous fish habitat in the upper Lewis River basin. They prevent the normal 
migration of  bull trout into, out of, and between river reaches from the lower Lewis River 
to Swift Creek Reservoir. Downstream migrating fish are subject to both spillway and 
intake enU'ainment, both of  which have the potential to injure or kill migrating fish 
(PacifiCorp and Cow|itz PUD 2003). 

A small dam in Colvin Creek created an impoundment that was originally used as a 
holding pond for the Lewis River Hatchery, but is not used any longer, blocks fish 
migration. Two diversion dams are currently located on Speclyai Creek. Both the upper 
and lower diversions ate total barriers to fish migration; however, fish do have access to 
upper Speelyai Creek via the canal from Yale Lake. It should he noted that prior to the 
completion of  Merwin Dam, a natural anadromous fish migration barrier existed at the 
mouth of  Speelyai Creek (Hamilton et al. t970). Reservoir operations (annual reservoir 
drawdowns) do not appear to limit access into Cougar Creek, Swift Creek, the Lewis 
River above Swift Creek Reservoir, Pine Creek, S15, or other streams potentially used by 
bull trout. All reservoir tributaries remain continually accessible at the lowest reservoir 
elevations (pets comm. Frank Shrier, PacifiCorp). 
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4.4.1.1 Conclusion 

Because of the impacts to passage in the basin, this indicator rates as UR. 

4.5 HABITAT ELEMENTS 

4.5.1 Substrate 

USFWS (1998) defines FA conditions for substrate as embeddedness of less than 20 
percent end UR as embeddedness greater than 30 percent. 

Sediment from reaches upstream of project dams is blocked from being transported to 
downstrtam reaches. As a result, the Lewis River bypass reach, lower Speelyal Creek, 
the Lewis River downstream from Merwin Dam, and the Columbia River and estuary 
have a much lower rate of sediment movement than will have occurred if the dams were 
not in place. The high peak flows in the Lewis River bypass reach result in a cobble- 
boulder bed, with little gravel except downstream from Rain and Ole creeks. Lower 
Speelyai Creek has a stable channel with a variety of grain sizes; if the upper Speelyal 
diversion were not in place, the channel will be very wide and active, with a dynamic 
cobble bxl similar to conditions upstream of the diversion structure. The Lewis River 
downstnam from Merwin Dam has a mix of substrate sizes, and has retained spawning- 
sized grevel, likely as a result of the very low gradient. If the project facilities were not 
in place, this reach would be much different, with a very active channel and abundant 
sediment: and large woody debris as a result of the huge influx ofsuch material following 
the Mottlt St. Helens eruptions. 

Quantitative estimates of the amount of sedimeut input to streams from management- 
related smrees have been made for a few portions ofthe watershed. In these sub-basins, 
sediment: input ranged from very little in Lower Speelyai, Cedar Creek, and the Lewis 
River bypass reach, to several hundred tons per square mile per year in Upper Speelyai, 
Ole Creek, and the Lewis River downstream of Merwin Dam (PaeifiCorp and Cowlitz 
PUD 201)3). 

Other di:durbanccs in the watershed that affect the movement of sediment through the 
river system included gravel mining, forest practices, and road construction. In the past, 
gravel mining activities have occurred in the Lewis River down.cam of Mcrwin Dam 
and in the East Fork Lewis River. Gravel was also mincxl in the Lewis River bypass 
reach to provide materials for dam construction. Gravel mining operations reduce the in- 
channel lmount of gravel, and often results in reduced spawning habitat availability. 
(PacifiC ~'p and Cowlitz PUD 2003). 

4.5.1.I Conclusion 

Due to high levels of fine sediment upstream of Swift Creek Reservoir, the majority of 
which is likely derived from the Mount St. Helena eruption, logging, and road building, 
and the blockage of sediment transport downstream by the dams, this indicator rates as 
UR. 
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4.5.2 Large Woody Debris 

USFWS (1998) defines a FA stream as one with greater than 80 pieces of wood per mile, 
which are greater than 24 inches in diameter and greater than 50 feet long. UR is defined 
as wood abundance that does not meet the er/ter/a of FA and sources ofLWD recruiunent 
are lacking. 

Current levels of large woody debris were measured during field surveys of the Lewis 
River in the Lewis River bypass reach, downstream of Merwin Dam, and Speelyal Creek. 
Lower Spcelyal Creek had the highest density of large wood, with 108 pieces/mile; upper 
Speelyai had 77 pieces/mile. The Lewis River bypass reach had an average of 21 
pieces/mile with most of the wood in the lower end of the reach downstream from Ole 
Creek. The Lewis River downstream of Merwin Dam had 15 pieces/mile. Rating of 
large woody debris in the rest of the watershed was considered "poor" in the WRIA 27 
limiting factors report (Wade 2000). The USFS rated 26 streams above Swift Dam as 
"functioning at unacceptable risk." The lack of wood downstream of Merwin Dam is the 
result of cumulative effects of project and non-project actions: removal of wood from the 
channel long before the projects were constructed, the lack of input from upstream 
sources (project effect), and low recruitment of large wood from within the reach due to 
previous harvest of the riparian areas (non-project effect), and the more stable channel 
and peak flow regime (project effect). 

4.5.2.1 Conclusion 

Because recruitment of LWD is l/mited, this indicator rates as UR. 

4.5.3 Pool Freouencv/Ouality 

USFWS (1998) defines FA for pool frequency based on channel width; the standard for 
the lower portion of the action area is 4 to 9 pools/mile, and the upper reach is 
approximately 39 to 60 per mile. Pool quality for FA is defined as pools with good cover 
with only minor reduction of pool volume caused by fine sediments. UR is defined as 
pool frequency that is considerably less than under FA, cover and temperature that is 
inadequate, with high fine sediment loads. 

The USFS rated 26 streams upstream of Swifc Dam for pool frequency. In order to be 
rated as FA there will have to be approximately 39 pools per mile. According to USFS 
(2002a), the average pool frequency for theses streams was 17.5 pools per mile, which 
the USFS rated as UR. In addition, lack of habitat forming LWD in the basin, diking in 
the lower fiver, and high sediment loads in the upper basin due primarily to the Mount St. 
Helens eruption, have likely impacted pool frequency and quality. 

4.5.3.1 Conclusion 

Based on the observed lack of pools, impairment of pool-forming process, and high 
sediment loads this indicator rates as UR. 
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4.5.4 l a r ~  

USFWS (1998) defines FA for large pools as conditions where each reach has many large 
pools greater than 1 meter deep and UR is defined as possessing no pools greater than 1 
meter d e ~ .  

No specific data were reviewed for this indicator that quantifies the exact number of  large 
pools m :he action area; however, many pools are known to be present that are greater 
than 1 m~ter deep throughout the Lewis River basin. The fi'equency of  these pools is 
likely impaired by the same processes as listed for the "pool frequency/quantity" 
indicator. In two of  the three bull trout spawning tributaries, there are only 16 and 14 
total pools per mile for Cougar and Rush creeks, respectively (Kinney and Lampo 2002), 
while Pine Creek had nearly double these pool densities at 28 pools per mile. 

4.5.4.1 Conclusion 

Based or, information presented for the "pool frequency/quantity" indicator, this indicator 
is likely functioning AR, but is not UR as there are pools present that are greater than l 
meter d e ~ .  

4.5.50ff-~l%annel Habitat 

USFWS defines FA for off-channel habitat as many backwaters with cover and low 
energy, elf-channel areas, including ponds and oxbows. UR is defined as the watershed 
with few or none of  these habitat types. 

The Iow~;r Lewis River is characterized as a simple channel which has been subject to 
dredging and diking. Connectivity to off-channel habitat is generally absent or extremely 
limited, ;although bull trout use of  this area is hindered by dam passage. 

4.5.5.1 Conclusion 

Because o f  reduced connection of  off-channel habitat areas to the Lewis River 
downsm:am from Merwin Dam, this indicator rates as UR. 

4.5.6 Ri..fu~ia 

USFWS (1998) defines FA for refugia as habitats capable of  supporting strong and 
significant populations of  bull trout that are protected, well distributed, and connected for 
all life slages and forms. UR is defined as habitat and refugia that do not exist. 

At least :hree spawning tributaries (Rush, Pine, and Cougar creeks) support an aggregate 
of  sevend hundred spawners per year and spawner abundance appears to be increasing 
(see Sec:ion 3.3). However, additional data are needed to confirm long-term trends. 

4.5.6.1 Conclusion 

Existing habitat supports several hundred spawners per year and the spawner abundance 
appears to be increasing. Therefore, bull trout habitat refugia are present, but this 
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indicator should be rated as AR due to ongoing land uses, such as timber harvest, that 
may continue to affect bull trout ref~gia. 

4.6 CHANNEL CONDITION AND DYNAMICS 

4.6.1 Width/Denth Ratio for Scour Pools 

USFWS (1998) defines FA for the average width/depth ratio of  scour pools as less than 
or equal to 10, and for UR, as greater than 20. 

No specific data were reviewed for this indicator that quantifies the average width/depth 
ratio for scour pools/n the action area; however, the average width/depth ratio for pools 
is likely impaired by the same processes as listed for the "pool frequency/quantity" 
indicator. 

4.6.1.1 Conclusion 

Based on the observed lack of  pools, impairment of  pool-forming processes, and high 
sediment loads, this indicator is AR and may be UR. 

4.6.2 Streambank Cond/tion 

USFWS (1998) defines FA as greater than 80 percent o f  any stream reach of  which 90 
percent or more is stable. UR is defined as less than 50 percent o f  any stream reach that 
is characterized by greater than or equal to 90 percent stability. 

Residential and agricultural land uses have eliminated most o f  the riparian vegetation in 
the lower reaches, and the lower 7 miles of  the Lewis River floodplain is almost entirely 
disconnected from the river due to extensive diking (Wade 2000). In the East Fork Lewis 
River, over 50 percent o f  the off-channel habitat and associated wetlnnds within the 
floodplains have been disconnected fxom the river. Many slopes in the upper basin are 
actively eroding, primarily due to impacts from the Mount St. Helens eruption. 

4.6.2.1 Conclusion 

This indicator rates as UR due to ongoing affects from diking and the Mount St. Helens 
eruption. 

4.6.3 Floodplain Connectivity 

USFWS (1998) defines FA as well-connected, off-channel areas with overbank flows of 
sufficient frequency to maintain function. UR is defined as a severe reduction in 
hydrologic connection with off-channel habitats. 

4.6.3.1 Conclusion 

Flood management operations have reduced peak flows and diking in the lower basin has 
disconnected the majority of  the historical Lewis River floodplain from the main channel. 
Therefore, this indicator rates as UR. 
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4.7 FLOW/HYDROLOGY 

4.7.1 C~nge in P e a k / ~ e  Flows 

USFWS (1998) defines FA for the watershed hydrograph as being similar in terms of 
peak flow, base flow, and timing characteristics to an undisturbed watershed with similar 
geology and geography. UR is defined as pronounced changes in various hydrologic 
parameters. 

Streamflow patterns of npper basin reaches show a marked spring runoffpeak, very low 
flows in summer and early fall, and a secondary peak resulting from fall and early winter 
rainstorms. Streams in the lower elevations of the watershed, where a snow pack does 
not develop, have a fall/winter rainfall peak and low summer flows. Smaller tributaries 
in the w~rshed  often show a "flashier" runoffpattem than larger streams. They are 
more responsive to changes in precipitation, with relatively higher peak to mean flow 
ratios an:l lower baseflow to mean flow ratios, as shown by analysis of the Speelyal 
Creek g~ge data. Baseflows for most streams in the watershed occur during August, 
September, and October when little rain falls in the area. Baseflows vary with stream 
size, but are generally 1/3 to 1/4 of the average annual flow. The exception to this is 
Speelyal Creek, a small tributary to the Lewis River that has very low base flows (about 
14 times lower than average annual flow). However, the stream gauge is located 
downsm:am of the Speelyai diversion that directs surface flow into Yale Lake. 

Currently, the 3-mile-long Lewis River bypass reach (North Fork Lewis River) has no 
minimtun flow requirement; surface flow at the downstream end of the bypass reach is 
estJmatet to be about 21 cfs (during summer low flows). Flows in the Lewis River 
bypass ~:ach are normally limited to inflow from greundwater/seepage and tributaries 
except daring spill events when large quantities of water are r e l ~  into the reach. 
Normal daily flows between Swift Dam and Ole Creek average 5-10 cfs (See PacifiCorp 
and Cowlitz PUD 2002, WTS2) and more recently have been measured at 21 cfs (pers 
comm. Frank Shrier, PaciflCorp). The low daily flows limit the area of available aquatic 
habitat in this 3-mile long reach. 

Flows &)wnstream of the upper diversion on Speelyai Creek are currently limited to 
groundwater and tributary inflow. The water fight for the upper Speelyai diversion 
includes the provision for 15 cfs (or inflow if less that 15 cfs) to be diverted into lower 
Speelyal Creek. As a result of concerns for fish health at the hatchery, the upper 
diversion, has only been opened 3 times since 1979 to allow water to flow into lower 
Speelyai Creek (during extremely dry years). Due to a shift in the upper Speclyai 
channel ~way from the diversion smtcture, water is not currently able to flow from upper 
to lower Speelyal Creek. Instead, this flow enters Yale Lake. Normal daily flows 
downs~mm of the upper diversion increase to an average of 15-20 cfs at the hatchery 
intake n,,.ar the mouth and arc fairly constant throughout the year as a result of constant 
groundwater input (see PacifiCorp and Cowfitz PUD 2002, AQU 9). 

Flows ir the Lewis River d o ~  from Merwin Dam are altered as a result of project 
operatio0.s to manage floods, produce power, and augment late summer flows (Figure 
4.7-1). Normal daily flows downstream from Merwin Darn are higher during the late 
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Figure 4.7-1. Daily flow exceedenee curve for the Lewis River at Ariel (below 
Merwln Dam). 

USGSGage 1422~500: pm-pm~t  data are from 1~throuf f ' t  1900 and !:x~-On:6',~t data am from 1~b '1~ t~ ' t  1 ~ &  DaIyflow 
fn~n 1910 t ivol i11923 was e~ lmmd basecl ~ Levds R~vll¢ flow at USC~ G~e  1421~500 near An'~oy. 

summer, fall, and winter due to flow augmentation (for fish) and reservoir level 
reductions for peak flow storage. Normal daily flows are lower during the spring as 
reservoirs are re-filled for the summer recreation season (see PacifiCorp and Cowlitz 
PUD 2002, WTS2). Operation of  the projects reduces the frequency of  flows in the 
10,000-20,000 cfs range and results in a "stepped" pattern of  flows (see PacifiCorp and 
Cowlitz PUD Final 2001 Technical Report [PacifiCorp and Cowlitz PUD 2004b], WTS 
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2). The more stable flow ragime provides additional area of aquatic habitat in the 
summer months and reduces the frequency of scouring flows during the winter months. 

An anul~is of changes in flow patterns downstream from Merwin Dam using the 
IndlcatoJ~ of Hydrologic Alteration 0HA) method (Richter et al. 1996) was completed to 
compare pre-project and with-project conditions (Kaje 2002). The results were similar to 
those reiz)rted in the Streamflow Study (PacifiCorp and Cowlitz PUD 2002a: WTS 2). 
The project storage and flood control operations result in higher mcd/an flows during fall 
and winter months (September-March) as the reservoirs are drawn down to regulate 
winter p-.ak flow events. Median flows are lower between April and July as the 
reservoiJs are refilled for the summer recreation season. Project operations have slightly 
lowered minimum flows (2 to 9 percent lower) and daily maximum flows (13 to 14 
percent lower) and shifted the timing of low flows from September to August. The 
timing ofthe one-day maximum daily flow has shifted from December to January. Flows 
rise and fall more frequently under regulated conditions, with more gradual flow 
increase; and more rapid flow decreases. 

These flow changes have resulted in more wetted area in the Lewis POver downstream 
from Mc twin Dam during the summer and early fall months than prior to construction of 
the projects, inundating mort potential aquatic habitat and likely morn side channel 
habitat. The reduction in peak flows has resulted in a more stable channel with less scour 
ofredds and less sediment transport than prior to project operation. These conditions are 
differcm than a "natural" system that is often quite dynamic. 

4.7.1.1 Plow Fluctuation/Ramping 

As ware.- rapidly recedes (faster than what will occur naturally) potential impacts can 
include 1he stranding offish in shallow low gradient areas and off-channel habitat 
(resulting in immediate or delayed mortality); temporary loss of habitat or loss of habitat 
access; ~nd the dewatering offish redds, aquatic insects, and plant life. Relatively rapid 
changes in streamflow can also affect fish behavior, which could reduce survival or 
growth. In 1993, PacifiCorp implemented a voluntary 2-inch per hour down-ramping 
rate below Merwin Dam to protect aquatic resources. While this ramping rate partially 
moots V~DFW criteria, project related flow fluctuations still have the potential to affect 
aquatic lesources (see PaciflCorp and Cowlitz PUD 2002, AQU3 and PacifiCorp and 
Cowlitz PUD 2004b). Of note is that even the WDFW interim ramping guidelines have 
the pot~,tial to smugi fish, and fish stranding has been documented resulting from natural 
flow flu,,-tuations (Hunter 1992). In the past, multiple fish losses have occurred in the 
Lewis River as a result of project-induced changed in river stage. PacifiCorp and 
Cowlitz PUD (2000) document 5 separate incidents of rapid flow reductions in a 2-year 
period. 

4.7.1.2 Conclusion 

Lewis River hydrology downstream of Merwin Dam is affected by seasonal reservoir 
drafting and refilling;, peaks are lower and summer base flow is higher. Therefore, this 
indicator rates as UR. 
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4.7.2 Increase in Drainaue Network 

USFWS (1998) defines FA as zero to minimal increases in the drainage network due to 
roads. That is, the construction of roads and their companion drainage systems have not 
increased the total number of drainage routes to the river, potentially increasing input of 
sediment and contaminants, and altering hydrology. 

Extensive networks of logging roads are present in the upper basin, many of which are 
subject to erosion or failure 0VSCC 2003). 

4.7.2.1 Conclusion 

Because of the extensive network of roads throughout the Lewis River basin, this 
indicator rams as UR. 

4.7.3 Rogl Density and Location 

USFWS (1998) defines FA as less than 1 mile of road per square mile with no valley 
bottom roads and UR as greater than 2.4 miles of road per square mile with many valley 
bottom roads. 

Extensive networks of logging roads are present in the upper basin, many of which are 
subject to erosion or failure (WSCC 2003). The lower basin has large networks of roads 
associated with agricultural, urban, and industrial development. 

Since about 1940, approximately 31 percent ofthe National Forest land within the 
agency's 166,000-acre Lower Lewis River Watershed Analysis area has been subject to 
intensive timber harvest (USFS 1996). This area includes lands drained by Panamaker, 
Cougar, Swift, Marble, Pine, Drift, Siouxon, and Canyon creeks, and several smaller 
streams (Figure 4.1.1-1). All of these streams are located above Merwin Dam. Overall 
harvest rams for the Pine Creek drainage, a major tributary to the North Fork Lewis River 
above Swift Dam, were calculated at 75 percent for the upper basin, 69 percent for the 
middle basin, and 52 percent for the lower basin (USFS 1996). Approximately 28 
percent of the land in the USFS's "Middle Lewis River Watershed Analysis" area has 
been harvested since 1950, with a much higher proportion of that harvest occuning on 
privately owned lands (USFS 1995). The 102,000-aere "Middle Lewis River Watershed 
Analysis Area" begins at the confluence of the Muddy River and includes lands drained 
by Alec Creek, Chickoon Creek, Crab Creek, Big Creek, Little Creek, Meadow Creek, 
Rush Creek, Curley Creek, Outlaw Creek, Hardtime Creek, Miller Creek, Drift Creek, 
Range Creek and several smaller streams. All of these streams are located upstream of 
Swift Dam. 

As mentioned previously, much of the Lewis River basin is managed as commercial 
forest, and as a resuIL it conWms numerous logging roads managed by the counties, 
DNR, USFS, and private landowners. According to Wade (2000), road densities in the 
Lewis River basin (up to Merwin Dam) average 4.48 miles per square mile. In the East 
Fork Lewis River basin, road densities average 4.13 miles per square mile OVDFW 
1998). The average road density within the Lower Lewis River Watershed Analysis Area 
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Coetweer the upper portions of Yale Lake [RM 42.4] to just above Pine Creek [RM 59.5]) 
is 3.41 rfdles per square mile (USFS 1995). Pine Creek is one of the most densely roaded 
subbasins within the analysis area with 6.44 miles of road per square mile. In the Middle 
Lewis R~ver Watershed Analysis area (from above Pine Creek [RM 59.5] to just above 
Alec Creek [RM 74.7]) the average road density is 2.53 miles per square mile. These 
road dengifies on National Forest System lands are significant, as areas exceeding 3.0 
miles of road per square mile are thought to have high potential for road-related 
environmental degradation (USFS 1996). 

4.7.3.1 Conclusion 

Because of the high road density throughout the North Fork Lewis River basin, this 
indicatox rates as UIL 

4.7.4 Di~q~a'bance Historv/Remme 

USFWS (1998) defines FA as having less than 15 pexcent equivalent clear-cut area 
(entire ~atershed) with no concentration of disturbance in unstable or potentially unstable 
areas, and/or refugia, and/or riparian area; and for Northwest Forest Plan area (except 
adaptive ~ e n t  areas), 15 percent retention of late successional old g~-owth timber 
in the w~xshed. 

Historicadly, fire was the strongest natural disturbance influencing vegetation structure 
and comgx)sition within these different plant communities. However, the eruption of 
Mount St. Helans has shown the potential influence that volcanism can also exert on 
vegetation composition and riparian structure within the watershed. Logging and grazing 
have als.) had ~bstantial impacts on vegetation structure and composition in riparian 
areas throughout the Lewis River basin. Since about 1940, approximately 31 percent of 
the Naticmal Forest land within the agency's 166,000-acre Lower Lewis River Watershed 
Analysis area has been subject to intensive timber harvest (USFS 1996). This area 
includes lands drained by Panamaker, Cougar, Swift, Marble, Pine, Drift, Siouxon, and 
Canyon :reeks, and several smaller streams. Overall harvest rates for the Pine Creek 
drainage, a major tr/butary to the North Fork Lewis River above Swift Dam, were 
calcul~d at 75 percent for the upper bas'm, 69 percent for the middle basin, and 52 
percent lbr the lower basin (USFS 1996). Approximately 28 percent of the land in the 
USFS's M/ddl¢ Lewis R/vet Watershed Analysis area (102,000 acres) has been harvested 
since 1950, with a much higher proportion of that harvest occurring on privately owned 
lands (USFS 1995); the area extends from the Muddy River downstream to Swift Dam. 

4.7.4.1 Conclusion 

Because of large-scale disturbances in the basin, this indicator rates as UR. 
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4.7.5 Riparian CQnservation Areas 

USFWS (1998) defines FA as a riparian reserve system which provides adequate shade, 
LWD recruitment, habitat protection, and connectivity to all subwatersheds. This reserve 
must be greater than 80 percent intact and the vegetation must be greater than 50 percent 
similar to the potential natural community composition. 

Historically, the Lewis River basin has been subject to extensive industrial logging, and 
riparian reserves in the upper North Fork Lewis River basin were damaged by the 
eruption of  Monnt St. Helens in 1980. Timber harvest, farming, and urbanization along 
the lower river have also affected riparian communities. 

Timber harvesting is one of  the most important industries in southwestern Washingqon, 
and the majority o f  the land in the Lewis River basin is devoted to this use. Overall 
harvest rates for the Pine Creek drainage, a major tributary to the North Fork Lewis River 
above Swift Dam, were calculated at 75 percent for the upper basin, 69 percent for the 
middle basin, and 52 percent for the lower basin (USFS 1996). The riparian areas or 
"riparian reserves" surrounding the vast majority of  the tributaries in the USFS Lower 
Lewis River Watershed Analysis Area are impaired and have been severely affected by 
timber harvest, volcanism, fire and floods. According to this same USFS analysis, it 
could take '% century or more before historic levels are reached." It is important to note 
that the Pine Creek and Swift Creek drainages previously were privately owned and were 
acquired by the USFS in an effort to consolidate its ownership south of  Mount St. Helens. 

4.7.5.1 Conclusion 

Because o f  depletion of  riparian reserves by high levels o f  logging and other disturbances 
in the Lewis River basin, this indicator rates as UR. 

4.8 INTEGRATION OF SPECIES AND HABITAT CONDITIONS 

USFWS (1998) rates the integration of  species and habitat information. The North Fork 
Lewis River basin meets the criteria for AR. The criteria that apply to Lewis River bull 
trout are: fine sediment; stream temperatures; or that available suitable habitats have been 
altered and will not recover to predisturbance conditions within 5 years; the 
subpopulations are reduced in size, but the reduction does not represent a long-term 
trend; and connectivity among subpopulations occurs but habitats are fragmented. 

5.0 EFFECTS OF THE ACTION ON LISTED, PROPOSED AND CANDIDATE 
SPECIES 

FACTORS TO BE CONSIDERED 

Effects of  the action are defined as "the direct and indirect effects o f  an action on the 
species or critical habitat, together with the effects o f  other activities that are interrelated 
or interdependent with the action, that will be added to the environmental baseline" (50 
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CFR §4(,2.02). Direct effects occur at the Project site and/nay extend upstream or 
downst~am based on the potential for impairing important habitat elements. Indirect 
effects ~ e  defined in 50 CFR §402.02 as "those that are caused by the proposed action 
and are later in time, but still are reasonably certain to occur." They include the effects 
on listed species of  future activities that are induced by the proposed action and that 
occur after the action is completed. "Interrelated actions are those that are part o f  a larger 
action ard depend on the larger action for their jnstification" (50 CFR §403.02). 
"Interdependent actions are those that have no indegendent utility apart from the action 
under consideration" (50 CFR §402.02). 

Table 1.,;-I (presented in section 1.4-2) summarizes the measures proposed by 
PacifiCorp and Cowlitz PUD that will be implemented upon issuance of  new licenses by 
FERC, consultation with NOAA-Fisheries and USFWS, and subsequent issuance of  a 
Biological Opinion ([30) and Incidental Take Statement (ITS). in the following sect/ons 
we anal)ze the effects o f  these measures on listed species. 

5.1 E F I ~ C T S  ON BULL TROUT 

5.1.1 Direct Effects 

5.1.1.1 ]Fish Passage Measures 

Direct effects are the direct or immediate effects o f  the Project on the species or its 
habitat. ~ e c t  effects result from agency action, includi.ng the effects o f  interrelated 
actions end interdependent actions. Future Federal actions that are not a direct effect o f  
the action under consideration (and not included in the environmental baseline or treated 
as indirect effects) are not considered in this analysis. 

The prinuu'y limiting factors to salmonid populations associated with past Project 
operatio:~s (as summarized in Table 4.1-1 of  the Environmental Baseline description) 
include: 

i. [larders to upstream and downstream migration of  salmonids resulting in the loss 
c.f spawning and rearing habitat. 

2. P.eservoir inundation and passage blockage. 

3. Modified flow regimes in the Lewis River below the projects. 

4. Blocked downstream movement ofsubstrate and LWD. 

Unless i.kntified herein, effects from past Project operations which were defined in the 
Enviro~nental Baseline section of  this Opinion are expected to continue. In other words, 
USFWS expects past impacts to continue into the future i f  they are not explicitly 
modified by the new license. As noted above, under the licensees' interpretation of  the 
ESA and its implementing regulations, such effects would he considered as part o f  the 
enviromnental baseline and not as an effect o f  relicensing the projects. 
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Under existing conditions, the only fish passage facility in the Lewis River basin is the 
upstream fish collection facility at the base of Merwin Dam. This collect-and-transport 
system operates year-round. The system consists of a fish entrance located on the right 
bank (looking upstream) below the darn, a fish elevator, and truck transport loading 
facility. Collected fish are loaded into tanker trucks and transported to hatchery facilities, 
or released in the lower Lewis River to support angler harvest. This facility has not been 
used to transport anadromous fish upstream of Merwin Dam since 1957 because a lack of 
downstream fish passage facilities at Yale and Merwin made this measure impractical. 
Bull trout have not been observed in the Merwin trap sInce 1992. Traps designed to 
capture Chinook and steelhead have been shown to be ineffective for capturing upstream 
migrating bull trout (Bellerud and Shappart 1998). Although the Merwin Trap was not 
specifically designed for bull trout, lack of capture may be more related to numbers of 
bull trout present in the lower river rather than trap design. 

Under existing conditions, no project structures are equipped with downstream fish 
passage facilities. Juvenile and adult bull trout can, however, pass downstream of 
Merwin, Yale and Swift dams through the project turbines and spillways. Both turbine 
and spillway entrainment have the potential to injure or kill downstream migrating fish; 
however, survival rates associated with entrainment are currently unknown. Merwin, 
Yale and Swift clams also block bull trout migration between the Project reservoirs and 
lower Lewis River. The existing bull Wout collect and transport program at the base of 
Yale Dam and at the upstream end of Yale Lake provides upstream passage for some 
adult bull trout, but has resulted in inc/dence of adult bull trout loss through handling 
(Lesko 2004). Without the bull trout collect and transport program, fish entrained into 
Lake Merwin are effectively lost to the population since there is no spawning habitat 
downstream of Yale Dam. Bull trout maybe present downsReam of Mctwin Dam, but 
the current program does not attempt to capture these fish unless they enter the Merwin 
trap. Overall, the collect and transport program should be considered beneficial as it 
allows passage for some bull trout that would otherwise be reproductively lost. 

Under the proposed action, upstream and downstream passage facilities will be installed 
and/or upgraded at all three dams and the Yale spillway will be modified to reduce 
mortality of downstream migrant fish during spill events. Bull trout upstream and 
downstream passage will be provided by these new facilities or by other methods, such as 
collect and transport (as directed by the Services). If some fish passage facilities are not 
built, at the direction of the Services, then funds would be made available through the In 
Lieu Fund to be used for mitigation measures that collectively contribute to meeting the 
objective of achieving equivalent or greater benefits to anadromous fish populations as 
will have occurred if passage through Yale Lake and/or Lake Merwin had been provided. 

Anal  

Currently, the project reservoirs provide bull trout foraging, migration, and overwintering 
habitat ffMO). However, the reservoirs are disconnected from one-another and FMO 
habitat is only connected to spawning and rearing habitat in Yale Lake and Swift Creek 
Reservoir. Yale Lake and SwiR Creek Reservoir are also isolated from each other. Bull 
trout foraging and overwintering habitat in Lake Merwin is not connected to any 
spawning and rearing habitat. Under the proposed action bull trout FMO habitats in all 
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three re~.-rvoira will be connected to each other and to spawning and rearing habitats by 
operating upstream and d o ~  passage facilities, or by other collect and transport 
methods Providing upstream and d o ~  passage at the project dams will achieve 
two recovery goals identified in the draft Lower Columbia River bull trout recovery plan 
(USFW~, 2002). Recovery plan goals and objectives addressed by the proposed action's 
bull trout passage measures include: 

• Mair rain current distribution ofbuU trout and restore distribution in previously 
occu'~ied areas within the Lower Columbia Recovery Unit. 

Bull trout are cunently present in all project reservoirs; however, bull trout may not be 
currentb present downstream of Merwin Dam. Under the proposed action, bull trout will 
have access to the lower Lewis River for foraging, migration, and overwinter, depending 
where the USFWS directs the Licensees to release downstream migrating bull trout. If 
bull trout are released downstream of Merwin Dam, this would represent a restoration of 
bull trout distribution in previously occupied areas. 

* Comerve genetic diversity and provide opportunity for genetic exchange. 

Under the proposed action, bull trout passage measures will provide for the opportunity 
of two-way genetic exchange between bull trout spawning populations from Pine, Rush 
and Cougar creeks, which cannot occur under existing conditions due to the lack offish 
passage. Establishing connectivity between isolated spawning populations has been a 
fundamental goal in development of all of the draft bull trout recovery plans throughout 
the bull )rout range. 

New am. upgraded upstream and downstream fish passage facilities would substantially 
decrease bull trout ena'alnment through the turbines at all three dams; decrease 
entraimr ent into the Swift No. 2 Power Canal; increase bull trout survival during collect 
and tram,port operations; increase survival of bull trout passing over Yale Dam during 
spill eveats; and increase genetic interactions among local bull trout populations. All of 
these aclions will incorporate long-term monitoring, which will facilitate adaptive 
management to ensure that bull trout passage is effective and that enWainment and 
mortally, are ~ over the long term. 

The fish passage program will be subject to rigorous fish passage facility performance 
standards including overall quantitative survival standards, specific life stage standards, 
and facility design standards. These will help gauge program success and detcm~e if  
there is lg~ed for facility adjustments or ultimately, facility modifications. The program 
will also include two "status chvcks" in years 27 and 37 to allow a detailed review of 
program measttres and to track progress toward the program goals for the reintroduction 
ofanadr~mons fish species. If the reintroduction goals have not been met in years 27 and 
37, "li~dting factors analyses" will be undertaken to more precisely determine whether 
perfortmmce standards and species goals have been met  While theses status checks do 
not specifically apply to bull trout, assessing the anadromous fish reintroduction goals 
would b merit bull trout to the extent that the salmon reintroduction program provides 
benefits to bull trout as previously descr/bed, such as increased MDN to bull trout rearing 
habitats and increases to bull trout forage. 
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If some fish passage facilities were not build, at the direction of the Services, then the In 
Lieu Fund will be used for mitigation measures such as repairing the highest priority 
culvert passage problems on Ross, Johnson, Colvin, Cedar, Beaver, John, Brush creeks; 
restoring and enhancing Johnson Creek to eliminate passage problems; reconnecting and 
enhancing off-channel and floodplain habitats along the lower reaches of the mainstem 
Lewis River, enhancing floodplain and side channel habitat around Eagle Island; 
restoring degraded riparian conditions along the tributaries to the lower Lewis River;, 
increasing functional LWD structures, or similar natural structures, in appropriate stream 
reaches; and restoring and enhancing wetlands, springs, and seeps in the sub basin. 
These types of projects should also benefit bull trout; however, since no specific projects 
or plans have been reported, the actual effects of this fund are not possible to determine. 

Construction offish passage facilities has the potential to cause short-term adverse 
effects, such as increased turbidity in adjacent waters. Although water quality may be 
affected temporarily during construction through increased erosion and sedimentation, 
these effects can be minimized and avoided by implementing best management practices 
(e.g., installing silt fencing and other sediment trapping devices on land and silt curtains 
in water) and covering exposed soil until permanently stabilized. PacifiCorp and Cowlitz 
PUD will be required by federal, state, and county regulations to develop sediment and 
erosion control plans as part of the construction process. Chea'nical spills could also 
occur during construction, hut development of a pollution prevention plan in accordance 
with appropriate federal, state, and county requirements will minimize the effects of such 
an occurrence. Typically, a pollution prevention plan will specify areas for equipment 
maintenance and refueling, spill prevention and emergency response strategies, and 
requirements for keeping emergency response spill containment kits onsite and for 
having trained personnel be onsite during construction. PacifiCorp and Cowlitz PUD 
currently have Spill Prevention, Control and Countermeasure (SPCC) programs in place. 

Through the construction permitting process, plans will be developed to minimize and 
avoid temporary construction-related effects to the extent feasible using best management 
practices that are similar, but not limited to, the previously mentioned actions. No long- 
term negative effects on aquatic resources are anticipated from construction of new fish 
passage facilities. Overall, it is anticipated that construction of new fish passage facilities 
will benefit bull trout by increasing the opportunity for two way genetic exchange 
between spawning tributaries, and by increasing the amount of interconnected spawning 
and rearing habitat with foraging, migration, and overwintering habitats. 

5.1.1.2 Anadromous Fish Reintroduction 

The proposed action will make available 174 miles of spawning, rearing and migration 
habitat for Chinook, coho, steclhead, and chum salmon. According to the draft Salmon 
recovery plan NPCC (2004), making this upstream habitat available in the North Fork 
Lewis River is one of the most substantial salmon recovery measures in the lower 
Columbia region. This is especially true since Lewis River spring Chinook and steelhead 
are considered core populations in the draR recovery plan. The subsequent increase in 
juvenile anadromous fish production will likely improve the forage base for adult and 
suhadult bull trout. 
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Under the proposed action, PacifiCorp and Cowlitz PUD will reintroduce spring 
Chinook. coho, and late-winter steelhead into the upper Lewis River basin above 
Merwin, Yale and Swift dams. The goal of the reintroduction program is to achieve 
"geneticadly viable, self-sustaining naturally reproducing, harvestable populations above 
Merwin 19am that are greater than minimum viable populations." Adult and juvenile 
Chinook. coho and steelhead will be transported and released above the dams, with the 
adults spawning and the juveniles rearing before migrating downstream. The 
establishment of naturally spawning anadromous salmonids will benefit bull trout by 
increasing primary productivity through the addition of MDN. The addition of MDN will 
likely in¢:rease the aquatic invertebrate biomnss, which will increase the forage base for 
juvenile bull tront. In addition, the production of juvenile salmon will increase the forage 
base for idult and suhadult bull trout. 

Negative effects of anadromous salmonid reintroduction into areas currently occupied by 
bull trou: will include interspecific competition between juvenile salmon and bull trout 
for food and space, and competition for spawning sites and potential redd 
superimposition of bull trout redds by spawning coho salmon. However, bull trout and 
Chinook and steelhead have coexisted and evolved sympatrically in the Lewis River and 
throughcut most of the bull trout range. In addition, spawn timing and habitat preference 
differ substantially, which will diminish the possibility of negative interaction between 
bull trout and these two species. 

As described in the PDEA (PacifiCorp and Cowlitz PUD April 2004), introduction of 
coho has the greatest chance of negativvly affecting bull trout since coho spawn in similar 
habitats as large migratory bull trout. Coho spawn later in the fall and winter, which 
could le~Ld to redd superimposition. Coho juveniles also rear in similar habitats to 
juvenile bull trout, and are considered to be aggressive and territorial (Chapman 1962). 
Despite lhe potential for negative interactions, coho and bull trout have co-evolved in 
sympatr2., in the Lewis River and in many other river basins, such as the Skagit and 
Snohomsh rivers where they currently exist together. Bull trout and coho likely co- 
existed ia the Wenaha and Wallowa River watersheds prior to coho's extiq~afion from the 
Snake River basin O'hompson and Haas 1960). Therefore, natural coho production will 
not likely limit bull trout production, but R is possible that bull trout could be 
overwhelmed by hatchery coho if  stocking densities were too high. Under the proposed 
action, monitoring will be implemented to determine impacts on bull trout, if any, that the 
anadromous salmon reintroduction program has on bull trout. The monitoring program 
will pro~4de a mechanism to implement adaptive management as new information arises 
to limit impacts to bull trout. Overall, the anadromous fish reintroduction program will 
be beneticial by providing MDN and increasing the forage base for bull trout. 

5.1.1.3 i?.esident Trout and Kokanee Supplementation 

WDFW's management of the recreation fishery in the Lewis River reservoirs has resulted 
in the introduction of several normative species including kokanee, tiger musky, and a 
normative stock of rainbow trout. Under existing conditions, PacifiCorp funds the 
production of 800,000 juvenile hatchery rainbow and 93,000 juvenile kokanee each year 
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for release into Swift Creek Reservoir and Lake Merwin, respectively. Hatchery kokanee 
and rainbow trout can also pass over the spillway into Yale Lake. Under the proposed 
action these programs will continue at the same production levels, continuing to provide 
sport harvest opportunities. The hatchery program will be guided by the ACC through 
the Hatchery and Supplementation Plan. 

Analysis 

Presumably, the ACC will recommend rainbow trout and kokanee supplementation 
programs that will incorporate current scientific information in order to reduce or 
eliminate hatchery impacts on wild fish populations to the extent practicable. However, 
this is not assured, since specific programs and program attributes, such as number 
released, stock origin, release location, fish marking, etc. are not specified in any 
measures.  

Recreational fishing associated with the release of hatchery rainbow trout in Swift Creek 
Reservoir will likely result in fishing pressure on native fish stocks, such as bull trout, 
which will result in incidental take of bull trout. The presence of hatchery trout may also 
increase the risk of disease. Non-native kokanee could compete with native fish stocks 
and inhibit  production o f  nat ive fish. Studies have found that adverse species interactions 
are more likely with fish that were not historically present in an area compared with the 
reintroduction offish that were once native (Hearn 1987). 

It is not known what affect the hatchery rainbow and kokanee programs may have on bull 
trout. Although hatchery rainbow and kokanee may compete with juvenile bull trout for 
food and habitat resources, these species will provide forage for large migratory bull trout 
in Swift Creek Reservoir, Yale Lake and Lake Merwin. The proposed surface collector 
guide nets likely will reduce passage of hatchery rainbow trout from Swift Creek 
Reservoir into Yale Lake. 

5.1.1.4 Aquatic Habitat Enhancement and Monitoring Measures 

Under the proposed action, several measures will be implemented to protect and eulmnce 
aquatic habitat and water quality. Bull trout conservation covenants will be maintained; a 
bull trout limiting factors analysis will be conducted for the three reservoirs similar to 
that conducted by Pratt (2003) for the Lewis River bypass reach; large woody debris 
(LWD) will be stockpiled for habitat projects; a spawning gravel monitoring and 
augmentation plan will be developed; and several funds will be setup in order to support 
stream and riparian habitat protection and enhancement project. 

TDQ Testing 

Elevated TDG levels resulting from power generation in the Swifi No. 1 and Yale 
tailraces have the potential to adversely affect fish rearing or migrating in Yale Lake and 
Lake Merwin. As a component of the Lewis River Settlement Agreement, PacifiCorp 
will monitor TDG at the Swift No. 1 and Yale tailraces to determine compliance with 
state water quality standards (120 percent TDG), and implement measures to minimize 
effects on ESA listed species if standards cannot be met. Although this measure is 
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designed primarily to benefit bull trout, it will also benefit Chinook, coho, and steelhead 
rearing cr migrating in these reservoirs and other species present in the reservoirs. 

Monitovng plans will be developed and implemented to evaluate the effectiveness of 
aquatic raeasures, primarily to determine the success of the anadromous fish 
reintroduction program; assess the effectiveness of passage measures; to determine 
compliance with 401 water quality criteria; and to assess the impact of predetion on bull 
trout population trends in the North Fork Lewis River basin. 

Anal is 

With the exception of conservation covenants, none of the habitat measures listed above 
are currently being implemented. Their implementation will improve bull trout spawning 
and reanng habitat and provide long-term protection of critical habitat for bull trout in the 
Lewis River basin. Furthermore, the proposed monitoring programs will ensure that 
managers have information to determine the effectiveness of the proposed aquatic 
measure+. This monitoring information will also allow adaptive management decisions 
to be made to ensure the long-term persistence of bull trout in the Lewis River basin. 

5.1 .1.5 ~:-'low and Reservoir Level Management Measures 

Minir~ola Flows and Plateau Overations 

Under current conditions, project flow releases have resulted in more wetted area in the 
Lewis River downstream from Merwin Dam during the summer and early fall months 
than prior to their construction, inundating mote potential aquatic habitat and likely more 
side charnel habitat. The reduction in peak flows has resulted in a more stable channel 
with lem; scour of redds and less sediment transport than prior to project operation. These 
conditio ~s are diffenmt than a "natural" system that is often qu/te dynamic. 

Currently, the 3-mile-long Lewis River bypass reach has no minimum flow requirement; 
surface flow at the downstream end of the bypass reach was estimated to be about 10 cfs 
(during crammer low flows). Under the proposed action, minimum flows will vary by 
season and will range from 60 to 100 cfs. 

~ t  minimum flows downsacam of Merwin Dam am managed on a seasonal basis 
and minanum flows are adjusted based on runoffvolume forecasts. Minimum flows in 
the sprilg range from 1,000 to 2,700 cfs; in manmer from 2,700 to 1,200 cfs; fall low 
flows at. • 1,200 cfs; late fall minimum flows range from 2,700 to 5,400 cfs; and the 
winter ndnimum flow is 1,500 cfs. Under the proposed action, minimum flows in the 
spring will range from 2,200 to 2,700 cfs; summer minimum flows will range from 2,700 
to 1,200 cfs; fall low flows will be 1,200 cfs; late fall minimum flows will range from 
2,500 to 4,200 cfs; and the winter minimum flow will be 2,000 cfs. 

Under t i le proposed action, PacifiCorp will further restrict daily flow fluctuations below 
Merwin from February 16 through August i 5 of each year by maintaining flow plateaus 
(periods of near-steady discharge). Once a flow plateau is established, the plateau will be 
maintained for as long a duration as practicable, but flow plateaus may be altered to a 
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new level as a result of changes in natural flow or operational demands on the Lewis 
River power system subject to the limitations of the ramping restrictions. 

Minil~um Flow A~t~lysis 

Downgrearn of Merwin Dam - Minimum flows downstream of Merwin Dam affect 
several stream habitat parameters, such as fish spawning and rearing habitat quantity and 
quality;, off-channel and side channel habitat availability;, and can influence redd 
dewatering. Bull trout are not known to spawn downstream of Merwin Dam, and 
spawning will not be expected due to unfavorable water temperatures during the their 
spawning season. Although water temperatures are undoubtedly affected by the 
existence and operation of the Lewis River Projects, temperatures in the Lewis River at 
the Merwin tailrace did not exceed the State's proposed criteria (18°C for the 7-day 
running mean of daily maximum water temperatures) during the water quality study 
conducted for the relicensing (PaciflCorp and Cowlitz PUD 2004b). In addition, the 7- 
day running mean of daily maximum water temperatures at the Swift Reservoir inflow 
was calculated to be 14.6°C, but only 15.5°C at the Merwin tailrace, which is more than 
35 miles downstream from the Swift Creek Reservoir inflow (PacifiCorp and Cowlitz 
PUD 2004, WAQI). 

Bull trout likely did not spawn downstream of Merwin Dam historically, as the majority 
of bull trout spawning in western Washington occurs above the winter snowline or in 
very cold spring-fed systems (K.raemer 1994). Therefore, minimum flows downstream of 
the Merwin Dam will not likely affect bull trout spawning. Although, adult and subadult 
bull trout may be present downstream of Merwin Dam, it is unknown what habitats they 
use and how the proposed minimum instream flows will impact these habitats, since the 
flows were designed to maximize anadromous salmonid spawning habitat, while 
minimizing redd dewatering. 

However, designing a flow regime to maximize juvenile anadromous fish survival would 
benefit bull trout by increasing the forage base in the lower Lewis River, which could be 
used by bull trout for foraging and overwintering habitat. Although specific habitat 
impacts are unknown, the flow regime would most likely be beneficial to bull trout by 
maximizing habitat for one of the bull trout's primary forage species, juvenile 
anadromous salmonids. 

Lewis River Bvoass R¢~ll - The Lewis River bypass reach extends from Swift No. 1 
dam to Yale Lake parallel to the Swift No. 2 canal. Flow in this reach is currently made 
up of groundwater seepage and the combined flow from Rain and Ole creeks. Under the 
proposed action, minimum flows in the bypass reach will increase over five times 
compared to existing condilions. The minimum flow increase will maintain additional 
foraging habitat for bull trout during the winter and spring; however, relatively warm 
summer and fall water temperature (>9°C) will likely preclude bull trout spawning in the 
reach (Pratt 2003, published as AQU 20 in PacifiCorp and Cowlitz PUD 2004b). Pratt 
(2003) noted that predicted fall water tempera~Lres in excess of 11 °C might delay or abort 
bull trout spawning, as appropriate spawning temperatures (<9°C) will not occur until 
November or December under minimum flow releases modeled up to 400 cfs (Figure 5.1- 
1). This is well beyond the observed spawning time for bull trout in the Lewis River 
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basin. In ~ptember, the median water temperature in Cougar Creek (a known bull trout 
spawning site) is 6.7°C, approximately 5 to 6°C cooler than the water temperature 
predicted in the bypass reach during that same period (with a 60 cfs flow under the 
proposed action). Currently, bull trout residing in Yale Lake spawn from early August 
through late October (PacifiCorp and Cowlitz PUD 2003a). If bull trout spawning is not 
delayed ~ntil at least November, eggs in the redds will be exposed to bypass reach 
tempemtmes in excess of i 0°C and egg mortality will likely be complete (Pratt 2003). 
As a result, augmenting the flows in the bypass reach with the coldest water available 
will not I kely provide additional spawning habitat for bull flout residing in Yale Lake. 

Pratt (2003) also determined that recovery of bull trout in Yale Lake was not dependeut 
on the Lewis River bypass reach and believed that any attempts to provide habitat there 
could resalt in a detriment to the small, critical population residing in Yale Lake. Brook 
trout pose a threat to bull trout and are present in the bypass reach. Brook trout have 
been shown to out-compete bull trout (Gunckel et al. 2002). Increasing the minimum 
flow ma) increase brook trout production, which may lead to increased competitive 
interacticns between brook trout and bull trout. 

As stated previously, increasing minimum flows up to 400 cfs in the bypass reach will 
not likely support successful bull trout egg incubation due to high water temperatures. 
Recent g,~omorphological and biological investigation have shown that Rain and Ole 
creeks wl l  also not support successful bull trout spawning and incubation to due similar 
water tentperature problems as described for the bypass reach (PaciflCorp and Cowlitz 
PUD 20C4, WTS 4). The intermittent nature of surface flow at the mouth and high 
bedload tmnsl~rt (>11,000 tons per year) also make it unlikely that Rain or Ole creeks 

• will provide bull trout spawning habitat in the future (PacifiCorp and Cowlitz PUD 2004, 
WTS 4). Therefore, the bypass reach and tributaries to the bypaas reach were not 
included in the final critical habitat designation (50 CFR Part 17, RIN 1018 AI52). 
Althougl'. successful spawning would not be expected in the bypass reach and bypass 
reach m~,utaries under current conditions and under the proposed action, increasing the 
minimum flow under the proposed action may increase forage fish species abundance and 
foraging and support overwiutering habitat area for bull trout in the bypass reach. 

PacifiCo~ and Cowlitz PUD will also design and construct an "improved habitat 
channel" between the lower release point and Yale Lake. Conceptual design of this 
approxinuitely 1,500-foot-long channel incorporates placement of large woody debris and 
boulders to increase velocity and depth in the reach. Focusing habitat improvvment 
efforts in this off-channel area will maximize the benefits of the engineered channel and 
reduce adverse impacts associated with spill events in the main bypass reach. The 
objective of also providing flow releases at the upper release point is to maintain some 
level of (onnectivity between large pools that exist in the upper bypass reach (upstream 
from the canal drain). Construction of the "improved habitat channel" may further 
increase forage fish species abundance and foraging and overwintering habitat area for 
bull trou': in the bypass reach. 
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Figure 5.1-1. Observed Swift Dam rdease temperature and modeled water 
temperature at downstream end of Lewis River bypass reach for four release flows 
under average temperature conditions. 

Swift Nq. 2 ¢~a~i Surge Arresting Structure 

Serge Arresting Structure- In the event that the SAS were to operate, it would be doubtful 
that, if any fish were present in the canal, they would survive passage through the cone 
valves. Therefore, there is a potential for the SAS to impact bull trout. 

Caval Inspections - Starting shortly after the canal returns to full operation, Cowlitz PUD 
will be required to examine the integrity of the canal on a periodic basis. This 
examination would require dewatering the canal. During the dewatering if any bull trout 
were present in the canal, they would be recovered and released into Yale Lake in 
coordination with the USFWS and WDFW. The "improved habitat channel" in the 
bypass reach could also potentially be affected by dewatering the canal because the 
intake for the existing water source (canal drain) is currently located in the portion of the 
canal to be dewatered and inspected. The proposed action provides for development and 
implementation of plans for expeditious installation and operation of temporary 
replacement facilities for delivery of flows from the canal drain in the event maintenance 
activities (e.g. dewatering of the canal for inspection) reduce or interrupt flows to the 
habitat channel. In addition, a second canal drain is being evaluated for installation in 
the canal above the check structure. If needed, this canal drain would be used to dewater 
the canal above the check structure to examine the upper section of the canal. Operation 
of this drain is intended to be covered as part of the proposed action, contingent only on a 
decision by Cowlitz PUD that construction of the second canal drain is necessary and 
obtaining any required approvals. If this additional canal drain is installed, it could 
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potential .y be used to provide water to the habitat channel if the canal below the check 
structure were to be dewaterecL 

Fish, and bull trout in particular, with the exception of m3ut that may be planted in the 
canal prior to fishing season, are not expected to be present in the Swift No. 2 canal after 
installati, m of the floating surface collector and guide net system in Swift Creek 
Reservoir. The floating surface collector at Swift No. 1 will be designed to preclude 
entrainment offish into the Swift No. 2 canal, but some fish would likely be able to 
migrate past the floating surface collector and guide net system, because these facilities 
cannot I~: designed to be 100 percent effective. Thus, there is potential to entrain some 
fish into the Swift No. 2 Canal. However, entrainment potential would be substantially 
reduced ~mder the proposed action compared to the current conditions where no system is 
in place lo limit entrainment into the canal. Also, bull trout that do enter the canal will be 
rescued during scheduled canal dewatcring and released into Yale Lake. This action 
provides an opportunity for those bull trout surviving turbine entrainment at Swift No. 1 
and entering the Swift No. 2 canal to be reinstated to the gene pool in Yale lake. 
Because of the nature of the Yale Lake local population (Neraas and Spruell 2004), this 
action will not compromise the current local population genetics. Through monitoring of 
the dow1~tream passage system, along with any facility adjustments deemed necessary 
through ~he monitoring process (as specified in the Lewis R/vet Settlement Agreement), 
entrainment into the Swift No. 2 canal would likely be minimized. Any on-going 
entrainment and subsequent rescue would represent a positive local population level 
effect Ofpar'dcular note is the fact that bull trout spawner abundance in Swift Creek 
Reservoir has been increasing even with no entrainment reduction structures present 
(Figure 3.3-2). The effect of placing bull trout from the Swift No. 2 canal into Yale Lake 
enhunce~; the ability of the small local population in Yale Lake to increase toward a more 
viable IXq3ulation level. 

Plateau (~-Tation Analvsi~ 

Plateau c~'rations have been designed to limit flow fluctuations on a daily to weekly 
basis, as opposed to ramping rates which are designed to limit flow fluctuations on an 
hourly b~is. Daily to monthly flow fluctuations have been shown to reduce benthic 
macroin-fertebrate diversi W and total biomnss and can change invertebrate species 
composition. A study on the Skagit River found that flow fluctuations had a greater 
adverse ,. 'f leet on  the aquatic invertebrate community than a substantial reduction in 
average [low (Gislason 1985). Cushman (1985) cited several sources that found some 
macroin'¢ertebrate taxa increased with fluctuating flows while other taxa decreasecL 
Macroinvertebrates that arc adapted to inhabit the hyporheic zone (the zone where 
surface water and groundwater intermix) may be somewhat more resistant to fluctuating 
flows. /dterations in the annual hydrograph of rivers may also contribute to disruptions 
in aquatic food webs as documented in several northern California river systems (Power 
eL al., 1!~5). ShiRs in the composition of  benthic fauna to morn predator resistant taxa 
have bec~ found to occur in regulated fiver systems, which potentially results in 
~ i a g  the energy transfer from algae to fish (Power et. al. 1996). 
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A reduction in the aquatic invertebrate forage base can negatively affect fish production 
potential. Flow fluctuations can affect aquatic invertebrates through stranding (similar to 
fish stranding), increase drift response, and may reduce aquatic invertebrate forage. It is 
anticipated that by implementing plateau operations under the proposed action will 
reduce macroinvertebrate impacts caused by flow fluctuations. Therefore, the proposed 
action may increase macroinvertebrate production in the Lewis River downstream of 
Merwin Dam. This will represent an increase in bull trout forage to the extent that bull 
trout may use this reach. 

Under Article 49 of the existing Merwin license, PacifiCorp is required to limit down- 
ramping below Merwin Dam to 1.5 feet (18 inches) per hour from August 1 through 
February 18. For the remainder of the year, required ramping rates range fzom 300 to 
750 cfs per hour at Ariel gage. Depending on river flow, ramping measured in cfs can 
have a widely varying influence on changes in fiver stage (i.e. at high flows, a change in 
750 cfs may only result in a change in stage of less than one inch, but at low flows may 
result in a change of several inches). Phinney et al. (1973) conducted studies in 1971 and 
estimated that Project ramping resulted in stage changes of 5 to 11 inches per hour. 
These ramping rates represent fairly rapid changes in river stage and consequently could 
strand large numbers of juvenile fish. Since 1993, PaciflCorp has implemented a 
voluntary two-inch per hour down-ramping rate at all release levels to protect aquatic 
resources below Merwin Dam and to reduce juvenile fish stranding. In their Biological 
Opinion for the Interim Operation of the Lewis River Hydroelectric Projects (USFWS 
and NMFS 2002), the USFWS and NOAA-Fisheries recently required PacifiCorp to alter 
their Article 49 ramping rates to meet a limit of(1) 0.5 feet per three-hour period; (2) 2 
inches per hour for down-ramping; and (3) 1.5 feet per hour for up-ramping. 

Ramping restrictions under the proposed action will be similar to those recommended by 
the Services in the 2002 Interim Opera~ons Biological Opinion, except that no down- 
ramping will be allowed from February 16 through June 15, between one hour before and 
one hour after sunset and one hour before and one hour after sunrise each day. A critical 
ramping flow will be set at 8,000 cfs (measured at the Ariel gage). Ramping criteria will 
be imposed at flows less than the critical flow, and no ramping restrictions will be 
required when flows were equal to or greater than the critical flow. 

The most widely studied biological impact associated with down-ramping is stranding, 
primarily offish. Stranding is the separation of aquatic organisms from flowing surface 
water as a result of declining river stage. Stranding can occur during any drop in stage. 
It is not exclusively associated with substantial dewatering e ra  fiver and can occur in 
unregulated as well as regulated fiver systems. In addition to hydropower operations, 
stranding can occur as a result of other events, including natural declines in flow, ship 
wash, municipal water withdrawals, and irrigation withdrawals. 

Fish stranding associated with hydropower operations has been widely documented in the 
Pacific Northwest and has been documented in the Lewis River downstream of Merwin 
Dam. PacifiCorp and Cowlitz PUD (2000) documented 5 separate incidents of rapid 
flow reductions in a 2-year period. Stranding mortality can occur many miles 
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downstream of a powerhouse, and stranding mortality is difficult or impossible to 
estimate. The fish species and life stage, subslrate type, channel morphology, ramping 
rate and ]ange, critical flow, ramping frequency, season, and time of day all affect the 
incidence: of slranding. Of particular importance are ramping season, time of day, and 
ramping range and rate, and the critical ramping flow (Hunter 1992). 

Ramoina Analysis 

Juvenile and aduR listed salmonids will be subject to down-ramping flow impacts under 
the prolx,sed action, which also occurs under existing conditions. Down-ramping at any 
rate has the potential to smmd fish, especiallyjuvenile sulmonids using gravel and cobble 
substrates along the river margin (Hunter 1992). However, minimizing the down- 
ramping rate will reduce the sUanding potential. 

Under th~ proposed action, PaciflCorp will incorporate the ramping regime approved by 
the Services in the Interim Operations Biological Opinion. In addition to these measures, 
no down .ramping will be allowed one hour before to one hour after the sunrise and 
sunset as recommended by WDFW through the collaborative process. According to 
WDFW .imiting down-ramping during this time period will provide substantial stranding 
protection for anadromous salmonids. 

At flows above 8,000 cfs, (as measured at the Ariel gage), gravel bars and substrate with 
high straading potential are fully wetted (see PaciflCorp and Cowlitz PUD 2002, AQU 
3). Ther.~fore, ramping at flows above 8,000 cfs will have a negligible stranding 
potential. However, gravel bars can become exposed during ramping at flows below 
8,000 eft; (see PaciflCorp and Cowlitz PUD 2002, AQU 3). Therefore, adopting the 
critical f ew of 8,000 ors will ensure that rampIng restrictions will be in effect during 
periods of high slranding potential (i.e. at flows below 8,000 cfs). 

In addition to the above measures, PaciflCorp has finished mechanical upgrades to 
provide back-up power and additional alarms to prevent future losses of anadromous 
salmonids from mechanical  failures. Past emergency shutdowns have de-watered the 
adult fish trap at Merwin Dam and a portion of downstream river channels. It was 
estimat~t that the June 1999 shutdown killed 101 adult salmonids in the Merwin trap and 
that the loss ofjuvenile salmouids downstream, due to stranding, was equivalent to 1,500 
adult ~ Chinook. To prevent th/s type ofcatnstrophic event in the future, a series of 
alarms aul a video system to observe the tailrace area have been installed to aid the 
operator to manage shutdowns. In addition, secondary and tertiary power back-up 
systems have been installed to allow automatic gate openings to maintain river flows. 

The proposed action will benefit anadromoas saimonids by reducing stranding potential 
compared to existing conditions. By implementing the Service's recommended ramping 
rates, the critical flow, and suaset/suarise ramping restrictions recommended by WDFW, 
in additi 3n to the upgrades to the physical facilities to prevent emergency shutdowns, the 
proposed action will provide a substantial reduction in fish sa'anding potential compared 
to the e:~isting Project License Article 49. The proposed action will provide additional 
strandin:g protection over the Interim Operations Biological Opinion ramping 
requirements by implementing the sunrise/sunset ramping restriction and by 
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implementing the stranding study. The stranding study will provide information for 
adaptive management purposes to further reduce slranding potential if warranted. 

As upstream and downstream fish passage facilities are upgraded it is reasonable to 
assume that bull trout will migrate past Merwin Dam and will be subject to Project 
induced down-ramping, In this reach, bull trout will likely be adults and sub-adults. 
Based on stranding studies for anadromous salmonids, fry are most susceptible to 
stranding (Hunter 1992), although no studies were found regarding bull trout. Bull trout 
fry will not be expected to migrate downstream of Merwin Dam because they are found 
in close proximity to spawning areas that are located far opsueam of Merwin Dam. 
Therefore, bull trout fry stranding will not likely occur. However, larger fish are also 
susceptible to stranding, but given the proposed measures listed above, migratory adult 
and subadult bull trout stranding will be minimized. Reducing stranding of juvenile 
salmonids would also increaso the forage base in the lower Lewis River, which could be 
used by bull trout for foraging and overwintering habitat. 

5.1.1.6 Effects of Terrestrial Measures 

The proposed terrestrial measures consist of providing funds to purchase and enhance 
wildlife mitigation lands and to develop wildlife management plans, along with 
effectiveness monitoring. These measures will benefit aquatic habitats to the extent that 
protecting upland habitat preserves the watershed processes that influence the aquatic 
environmant, such as preserving natural storm water runoffpatterns and reducing hill 
slope erosion. Therefore, the proposed terrestrial measures will likely benefit bull trout 
habitat in the Lewis River basin. 

5.1.1.7 Effects of Recreational Measures 

Expansion and improvement of recreation facilities under the proposed action, such as 
campground expansion and boat launch facility improvements, may provide for increased 
human presence in several locations, thereby increasing angling pressure in specific areas 
of the reservoir and tributary streams. However, reereationaI use may increase 
independent of the construction of new facilities, due to expected population growth in 
nearby urban areas. Effects of increased in recreational users are subsequently addressed 
under the indirect effects. 

Construction of new recreational facilities under the proposed action, such as boat launch 
facility improvements, has the potential to cause short-term adverse effects, such as 
increased turbidity. Although water quality may be affected temporarily during 
construction (primarily through increased erosion and sedimentation), these effects can 
be minimized and avoided by implementing best management practices (e.g., installing 
silt fencing and other sediment trapping devices on land and silt curtains in water) and 
covering exposed soil until permanently stabilized. PacifiCorp and Cowlitz PUD will be 
required by federal, state, and county regulations to develop sediment and erosion control 
plans as part of the construction process. Chemical spills could also occur during 
construction, but development of a pollution prevention plan in accordance with 
appropriate federal, state, and county requirements will minimize the effects of such an 
occurrence. Typically, a pollution prevention plan will specify areas for equipment 
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maintenence and refueling, spill prevention and emergency response strategies, and 
requ/rements for keeping emergency response spill conta/nment kits onsite and for 
having trained personnel be onsite during construction. Effects o f  construction of  
recreatioaal facilities under the proposed action are anticipated to be negligible. 

Through the construction permitting process, plans will be developed to minimize and 
avoid teraporary construction-related effects to the extent feas~le using best management 
practices that are similar, but not limited to, the previously mentioned actions. No long- 
term negative effects on aquatic resources are anticipated to result from construction of  
new recreational facilities. However, no benefits to bull trout are anticipated through 
consta'u~.ion of  new recreational facilities. 

5.1.1.8 Effects o f  Cultueal Resource Measures 

Under the proposed action, cultaral resource measures include the management and 
protection of  historic properties and cultural resources; preserving tribal access to cultural 
sites; monitoring; and constriction o f  a new visitor's center in Cougar. None o f  these 
measur¢; are anticipated to have a negative effect on bull trout or bull trout habitat. New 
facility construction of  any type will avoid impacts to surface waters and habitats as listed 
above. Effects o f  cultural measures on bull trout are anticipated to be negligible. 

5.1.1.9 Effects o f  Socioeconomic Measures 

Under the proposed action, socioeconomic measures include funding three full time law 
enforcement officers, one o f  which will be dedicated to fish and wildlife law 
enforcement4 providing funding for the maintenance of  Forest Road 90; and funding 
development of  a visitor's center in Cougar. Potential benefits to bull tzout resulting 
from the funding of  the fish and wildlife officer are discussed under the effects o f  
recreaticnal measures below. Providing funding for the maintenance of  Forest Road 90 
will likety reduce impacts to the aquatic environment by maintaining the road in good 
working order, which will limit sedimentation and erosion into streams. Construction- 
related impacts resulting from the new visitor'a centex in Cougar will be minimized or 
avoided by following best management practices as listed previously. Effects o f  
socioeconomic measures on bull trout are anticipated to be beneficial with respect to 
additional fish and wildlife enforcement 

5.1.1.10 Effects on Designated Critical Habitat 

Pine Crtek and the Lewis River upstream of  the Swift Creek Reservoir are not affected 
by project operations; therefore, the continued operation o f  the projects would not destroy 
or adversely modify designated bull trout critical habitat in these areas. 

Although 1.3 miles o f - -  unnamed tributary to Swift Creek Reservoir (referred to as S15 
in PacifiCorp and CowLitz PUD 2000) is designated as critical habitat, it is unlikely that 
this strcun supports substantial numbers o f  bull trout. Past timber harvest activities have 
severely impacted the stream's riparian area and high summer and fall water temperatures 
(PacifiCorp and Cowlitz PUD 2004) may preclude succe~fill bull trout spawning and 
juvenile rearing. As a result, PacifiCorp and Cowlitz PUD feel that it may be premature 

Biological Evaluation of  Bull Trout Page 97 



Jnofflclal FERC-Generated PDF of 20050119-0138 Received by FERC OSEC 01/14/2005 in Docket#: P-2213-000 

PacifiCorp and Cowlitz PUD 
Lewis River Hydroelectric Projects 
FERC Project Nos. 935, 2071, 211 I, 2213 

to designate S 15 as critical habitat. Therefore, as part of their bull trout limiting factors 
analyses, PacifiCorp and Cowlitz PUD will evaluate the quality of the habitat in S15 and 
its potential to support bull trout. 

Project operations do affect designated bull trout critical habitat in the lower Lewis River 
downstream of Merwin Dam due to flow regulation. Bull trout could use the lower 
Lewis River for foraging, migration, and overwintering (FMO) habitat from winter to 
summer before migrating upstream to spawn or to avoid high water temperatures in late 
summer. As upstream and d o ~  passage facilities are provided under the 
proposed action, there could be greater use of the lower Lewis River by bull trout 
depending where the USFWS directs the Licensees to release downstream migrating bull 
trout. Although project operations alter natural stream flow patterns, sediment transport, 
and LWD movement, implementation of a minimum flow regime, flow plateau 
operations, LWD assessment, gravel monitoring and augmentation, monitoring and 
maintaining water quality, and providing habitat enhancement funding under the 
proposed action will maintain the lower Lewis River as functional FMO habitat for 
migratory bull trout. Therefore, the proposed action will not destroy or adversely modify 
designated bull trout critical habitat in the lower Lewis River. 

5.1.2lndirectEff~ts 

Interdependent actions are those that have no independent utility apart from the action 
under consideration (50 CFR § 402.02). Indirect effects are effects that are caused by the 
action but are later in time. Interrelated actions are those that are part of a larger action 
and depend on the larger action for their justification. These indirect effects, interrelated 
and interdependent actions include hatchery and harvest practices, recreation in the basin, 
and roads in the upper basin. Factors such as hatchery practices and fish management 
influence the listed, proposed and candidate species. Introduction ofnon-nsfive fish can 
negatively affect listed species by increasing competition for food, hybridization, loss of 
genetic fitness, and increased predation on listed species. Impacts to all listed species are 
being addressed through separate consultations during the development end evaluation of 
specific Hatchery Genetic Management Plans. 

There may be beneficial effects on bull trout if the introduced fish become a significant 
prey base. Fishing regulations, such as size and gear restrictions and possession limits, 
can affect listed species. The section 4(d) rule published with the listing of bull trout 
allows incidental catch of bull trout when legally fishing for other fish species. 
Currently, it is illegal to catch and keep bull trout in the Lewis River basin and the 
incidental harvest rates appear to be in decline. PacifiCorp (1999) reported 16 bull trout 
caught of which 15 were released during a 1996-97 creel census conducted as part of the 
Yale relicensing. The 1999 creel survey report (Hillson and Tipping 2000) indicates that 
in over 10,000 angler-hours, 7 out of 2,151 fish captured were bull trout (PacifiCorp and 
Cowlitz PUD 2000a). Unfortunately, Hillson and Tipping (2000) reported that less than 
half of the anglers imerviewed could correctly identify bull trout. The large size of Yale 
Lake and Swift Creek Reservoir and the limited sampling make it likely that the recent 
creel census underestimated the actual catch and/or possession of bull trout. 
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Hooking a fish, even if  it is released, can result in acute or chronic injuries, increased 
susceptibility to diseases, and potentially mortality. Handling hooked fish before 
releas'ms them also contributes to mortality. Catch and release fishing can cause 
mortality ranging from 3.9 percent for fly-caught fish up to 58 percent for bait caught fish 
(Schisler and Bergersen 1996; Warner et al. 1978). Using the two creel surveys 
discussed above, and the bait caught estimates o f  mortality, at least 8 bull trout died in 
1996 anct more than 3 bull trout died in 1999-2000 as a result o f  angling. 

Poachin[, and directed targeting of  bull trout has occurred in the upper Swift Creek 
Reservoir area. This resulted in a proposal to completely close a reach o f  the North Fork 
Lewis R:ver just above the reservoir to fishing. The proposal was rejected by the 
Washinston Fish and Wildlife Commission, but a change to non-bait gear (with single 
barbless hooks) was approved. This change may reduce the mortality of  bull trout from 
angling but will need to be monitored closely. 

lmprovenent o f  reoreational facilities, such as campgrounds and boat ramps, may 
increase recreational use of  the reservoirs. However, recreational use increases may 
increase independent o f  the construction o f  new facilities, due to expected population 
inerease~; in nearby urban areas, such as Portland and Vancouver. Incidental take of  bull 
trout will likely increase as fishing pressure increases resulting from additional 
recreational use of  the Project waters. Additional bull trout take may negatively affect 
bull trout populations to an unknown degree. 

However-, under the proposed action, a public information program w/il be hnplemeuted 
to protect bull trout by installing signage and distributing flyers to inform the public 
about bull trout in the project area. In addition, providing three full time law enforcement 
officers, one of  which will be a full time wildlife officer under measure 13.2.1.1, may 
lead to the reduction of  Incidental bull trout take. The officer may be able to educate 
anglers xegarding bull trout protection, and may be able to address bull trout poaching 
problem ~ that have been documented in Swift Creek Reservoir. 

Localized and dispersed recreational use within the Lewis River sub-basin has the 
potential to affect bull trout. People that use this recreational area are drawn to water and 
engage in activities that may adversely affect bull trout populations and habitaL 
Recreati 3nists take part in a variety of  activities, including camping, hiking, boating, 
fishing, ;rod swimming in areas that may affect bull trouL The effects include large wood 
removal by ~ o n i s t s  for firewood, and changes in streambank conditions due to 
trampling along bull trout streams. The only recreational area managed by PacifiCorp 
near b ~ .  trout habitat is the campground at the mouth of  Cougar Creek. The effects on 
bull trout within the project boundaries are believed to be minimal because most o f  the 
recreatic.nal focus is on the reservoir and not on Cougar Creek. In addition, the Cougar 
Creek otmapground is closed before adult bull trout begin their spawning run into Cougar 
Creek. 

Roads c, mtribute more sediment to streams than any other land management activity 
(Gibbons and Salo 1973; Meehan 1991), and most o f  the land management activities are 
dependent on roads. Road-related mass soil movements can continue for decades after 
roads have been constructed (Fumiss et al. 1991). Roads are recognized as a long term 
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source of sediment even after erosion control measures have been implemented (Fumiss 
et al.1991, Belt et al. 1992). Removing vegetation and ditch rock can increase 
downstream sedimentation. Lack of adequate culvert cleaning before winter storms can 
result in major mass wasting and exUeme sedimentation for miles downstream. Such 
habitat alterations can adversely affect all life-stages of fishes, including migration, 
spawning, incubation, emergence, and rearing (Fumiss et al. 1991; Henjum et al. ! 994; 
Rhodes et al. 1994). 

The land along Cougar Creek that PacifiCorp recently purchased has several miles of old 
logging roads. These roads could cause habitat degradation in Cougar and Panamaker 
Creeks as discussed above. PacifiCorp is currently working on a road management plan 
to minimize the potential for detrimental effects to Cougar Creek bull trout habitat. The 
land purchased by Cowlitz PUD along the Swift Creek Arm of Swift Creek Reservoir has 
several miles of logging roads. While most are located above the steep section adjacent 
to the reservoir, and may have the potential to cause effects downstream, the main access 
road is owned by and gated by the neighboring landowner and the majority of Cowiitz 
PUD's roads are closed to vehicular traffic. 

5.1.3 Cura~ladve Effects 

Cumulative effects include the effects of future state, tribal, local or private actions that 
are reasonably certain to occur in the action area considered in this BE. Future federal 
actions that are unrelated to the proposed action are not considered in this section because 
they require separate consultation pursuant to Section 7 of the ESA. 

Above Yale Dam there are several thousand acres of non-federal lands. Most of these 
lands are used for timber production. The non-federal lands surrounding Cougar and Pine 
Creeks are of oritical importance due to the presence of spawning and rearing bull trout. 
The lands immediately adjacent to Cougar Creek are primarily owned by PacifiCorp, but 
the upper watershed of Panamaker Creek, a major tributary of Cougar Creek, is owned by 
private timber companies. Timber harvest and road building in the upper Panamaker 
Creek basin could have a downstream effect on bull trout habitat in Cougar Creek, but 
activity in this drainage is not anticipated between now and when the relicensing 
consultation is completed. 

The town of Cougar, a highway, and several campgrounds occur along or have the 
potential to affect Cougar Creek. Management of these lands and facilities are not 
expected to appreciably change in the near future; therefore, impacts on bull trout and 
their habitat have already occurred and will likely maintain the status qun with the 
exception of potential poaching of bull u~out at one of the campgrounds. The current 
State of Washington fishing regulations prohibit keeping bull trout if captured while 
fishing for other species. 

Land management activities along Pine Creek pose the most serious cumulative threat to 
bull trout in the Lewis River watershed. Pine Creek is one of only two known bull trout 
spawning and rearing tributaries to Swift Creek Reservoir. Most of the Pine Creek 
watershed is owned by Plum Creek Timber Company and the effects of their actions have 
been covered in an amendment to their HCP (USDI 1998). Several private vacation 
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homes attd lots also occur in the headwaters of  several tributaries to Pine Creek. The 
activities associated with the vacation homes do not appear to be affecting bull trout 
habitat. :~xpansion of  the summer homes or activities associated with the existing homes 
is not anlicipated. 

There arc no other known bull trout streams on non-federal lands in this area. Therefore, 
current aad expected future management actions on non-federal lands not associated with 
Cougar c r Pine creeks are not anticipated to cumulatively affect bull trout because no 
suitable or accessible habitat exists on those lands. No downstream effects on known or 
potential bull trout habitat from actions on non-federal lands are expected outside Pine 
and Coul~ar Creeks. 

Past and future timber harvest activities on non-federal lands surrounding Swift Creek 
may increase sedimentation into nearby streams, potentially degrading habitat quality in 
Swift C~:eL Sediment entering Swift Creek Reservoir f~om these actions will likely have 
minimal effects on adult bull trout in Swift Creek Reservoir unless landslides or road 
failures c~cur. The persistence of  bull trout in Swift Creek Reservoir appears to hinge on 
Pine Cre,-k, which is unstable due to the Mount St. Helens eruption, and Rush Creek, 
which provides limited habitat due to the uaturally steep gradient, averaging 8 percent in 
the bull trout zone (Kinney and Lampo 2002). R is not known to what degree the Rush 
Creek bt I1 trout could sustain the subpopulation if  the Pine Creek population is adversely 
affected. However, after the eruption o f  Mount St. Helens in 1980, when bull trout 
habitat tlu-oughout the Pine Creek drainage was severely altered (Faler and Bair 1996), it 
was assumed that migratory bull trout from Rush Creek subsequently recolonized Pine 
Creek. However, genetic analysis by Neraas and Spruell (2004) shows this not to be the 
case, s i ~ e  Pine and Rush Creek fish are genetically distinct. Population trends in Pine 
and Rush creeks appear to be increasing, although additional data are needed to confirm a 
long tea"n) trend. 

5.1.4 .Q,nservation Measures 

Under  the Proposed  Act ion,  the Licensees  wil l  implement  the fo l lowing  measu re s  that  
will d i r e l y  benefit bull trout. 

• Provide upmzeam and downstream passage for bull trout at Project dams. 

• Monitor upstream and downstream passage to ensure that passage is adequately 
facilitated. 

• Monitor bull trout population dynamics and determine limiting factors. 

• Test alternatives to limit bull trout entrainment and implement a preferred alternative. 

• Install signage and distribute flyers to inform public about bull trout in the project 
are.8. 

• Manage existing conservation covenants to protect bull trout habitat in perpetuity. 
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• Modify the Yale spillway to improve downstream resident fish survival (including 
bull trout) during spill events. 

• Reintroduce anadromous salmonids upstream of  Merwin Dam; this action will 
increase primary production and the bull trout forage base. 

• Monitor the anadromous salmonid reintroduction program to ensure that any potential 
negative effects on bull trout are minimized or avoided. 

• increase flow in the bypass reach to increase habitat. 

5.1.5 Bull Trggt Rec~wrY 

The draft Lower Columbia River bull trout recovery plan (USFWS 2002) specifies 
several key information gaps that need to be addressed in the Lower Columbia Recovery 
Unit including: (1) specific information on the suitability of  potential spawning and 
rearing areas in each basin; (2) increased inventory in each basin to establish the current 
distribution; and (3) a complete limiting factors analysis to identify site specific actions 
needed to recover bull trout within each system. Under the proposed action a bull trout 
limiting factors analysis will be completed to address these information gaps for the 
North Fork Lewis River basin upstream of  Merwin Dam. 

The draft recovery plan also states that clams have fragmented bull trout habitat, isolated 
local populations, and prevented access to historical foraging and overwintering habitat. 
The proposed action ~dreases this concern by implementing upstream and downstream 
passage for bull trout at Merwin, Yale, and Swift Creek dams. As stated previously, 
facilitating passage will address the following recovery goals: 

• Maintain current distribution of  bull trout and restore distribution in previously 
occupied areas within the Lower Columbia Recovery Unit. 

• Conserve genetic diversity and provide opportunity for genetic exchange. 

By maintaining conservation covenants for important bull trout habitats; identifying bull 
trout limiting factors and monitoring bull trout abundance over time; and implementing 
habitat projects under the Aquatic Habitat Fund to address potential habitat limiting 
factors the proposed action will address additional recovery goals including: 

• Maintain stable or increasing trends in abundanoe of  bull trout. 

• Restore and maintain suitable habitat conditions for all bull trout life history stages 
and strategies. 

By addressing the four primary recovery goals in the North Fork Lewis River basin, the 
proposed action will benefit the Lower Columbia River bull trout recovery unit, and will 
improve the chance for the recovery of  the Columbia River bull trout DPS. 
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5.1.6 F.,fYect Dfterminati0n 

Implementation of the conservation measures listed above will likely result in an overall 
net benefit to bull trout populations of the North Fork Lewis River by increasing 
connectivity between spawning tributaries, decreasing entrainment, increasing primary 
producti, m and the forage base, and increasing habitat protection and enhancement over 
existing .:onditions. However, entrainment cannot be completely eliminated and some 
small lexel of hull trout handling mortality is unavoidable under any collect and transport 
scenario. Other occasional potential adve~e effects to bull trout, such as via stranding 
cannot b:  avoided entirely during either some scheduled dog~ ramp events or during 
some u~;cheduled emergency plant shutdowns. 

While the overall effect of the proposed action will be beneficial to listed bull trout and 
habitat hi the North Fork Lewis River basin and addresses all four primary recovery goals 
for the lower Columbia River bull trout recovery unit, the risk of incidental adverse effect 
to individual fish cannot be entirely eliminatecL Therefore, in accordance with definitions 
containeJ in the NOAA Fisheries and USFWS Guide to Biological Assessments (1998), 
Project cperations under the proposed action are "likely to adversely affect" listed bull 
trout. Tlfis determination requires formal Section 7 consultation between FERC and 
USFWS to determine whether the proposed action will jeopardize the continued 
existence of the Columbia River bull trout DPS. 

Critical ]habitat is designated for the Columbia River bull trout DPS. In previous sections, 
we exavf3ned the existing conditions ofbuil trout critical habitat in the Lewis River 
project area and those measures of the proposed action that have the potential to affect 
this habitat. We conclude that relicensing the projects under the proposed action will 
improve existing habitat conditions for bull trout providing for habitat enhancement 
funding, implementing minimum instream flows and flow plateau operations, maintain 
habitat conservation covenants, monitoring and improving water quality, developing 
habitat vmnagement plans, enforcing harvest regulations, and improving fish passage. 
Therefo]e, the proposed action is not likely to destroy or adversely modify designated 
bull trout critical habitat. 

5.1.7 

Direct t~ke cause by project operations will result from entrainment and handling. Take 
may also occur through stranding cansed by downramping. Take will be minimized by 
implementing the conservation measures listed above. While it is expected that take will 
be subst mtially reduced under the proposed action, a precise estimate of the numbers of 
fish that may be injured cannot be made, but will be assessed and minimized through bull 
trout mcnitoring activates and the adaptive management frame work that are part of the 
propos~t action. 
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5.2 EFFECTS ON COASTAL CUTTHROAT TROUT 

5.2.1 ~rectEffects 

5.2.1.1 Fish Passage Measures 

New and upgraded passage facilities will likely substantially decrease cutthroat trout 
entrainment through turbines at all four projects; decrease entrainment into the Swift No. 
2 Power Canal; increase survival of cutthroat trout passing over Yale Dam during spill 
events; and increase genetic interactions among local cutthroat trout populations. All of 
these actions will incorporate long-term monitoring, which will facilitate adaptive 
management to ensure that cutthroat trout passage is facilitated and that entrainment and 
mortality are minimized. 

Construction of fish passage facilities has the potential to cause short-term adverse 
effects, such as by increasing turbidity. Although water quality may be affected 
temporarily during construction (primarily through increased erosion and sedimentation), 
these effects can be minimized and avoided by implementing best management practices 
as desctibod in Section 5.1.1.1. No long-term negative effects on aquatic resources are 
anticipated to result from conslmction of new fish passage facilities. Overall, it is 
anticipated that construction of new fish passage facilities will benefit cutthroat trout and 
aquatic species. 

5.2.1.2 Anadromous Fish Reintroduction 

Similar to the analysis for bull trout, the re-establishment of naturally spawning 
anadromous salmonids will benefit cutthroat trout by increasing primary productivity 
through the addition of MDN. The addition of MDN will likely increase aquatic 
invertebrate biomass, which will increase the forage base for juven/le cutthroat trout. In 
addition, the production of juvenile salmon will increase the forage base for adult and 
subadult cutthroat trout. 

Negative effects of anadromous salmonid reintroduction into areas currently occupied by 
cutthroat trout will include interspecific competition between juvenile salmon and 
cutthroat trout for food and space. However, cutthroat trout, Chinook, steclhead, and 
coho have co-existed and evolved sympa~ically in the Lewis River and throughout most 
of the cutthroat trout range. In addition, spawn timing and spawning habitat preference 
differ substantially, which will diminish the possibility of negative interaction between 
cutthroat trout and these three species. Overall, the anadromous fish reintroduction 
program will be beneficial by providing MDN and increasing the forage base for 
cutthroat trout. 

5.2.1.3 Resident Trout and Kokanee Supplementation 

Presumably, the ACC will recommend rainbow trout and kokanee supplementation 
programs that will incorporate current scientific information in order to reduce or 
eliminate hatchery impacts on wild fish populations to the extent practicable. However, 
this is not assured, since specific programs and program attributes, such as number 
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released, stock origin, release location, fish marking, etc. are not specified in any 
m e a s u r e , , .  

Releasin 3 800,000 hatchery rainbow ~'out into Swift Creek Reservoir does not minimize 
the poter tiai for adverse species interactions between the hatchery rainbow trout and wild 
fish in the Lewis River basin. The rainbow trout supplementation program will likely 
only hay: negative effects on the local native rainbow and cutthroat trout populations, 
even if k,:,ai brood stock was used. The local cutthroat and rainbow trout populations 
likely have reached an equilibrium state since the construction of the dams, and have 
more than likely adopted adfluvial and resident life histories. Additional hatchery trout 
introducA:d into the reservoirs and tributaries will likely interbreed with naturally 
reproduced fish, and will compete for habitat and food resources. Hatchery rainbow 
introductions also may increase hfor/dization rates with nat/ve cutthroat ~"out. However, 
WDFW ~ s  used the Goldendale rainbow trout stock in the Lewis River basin, which is a 
fall spa~ning strain. The local rainbow and cutthroat populations are winter and spring 
spawnem. Therefore, stocldng Goldendale rainbow will limit hybridization; however, 
competition for food and habitat resources will continue to occur. Of note is that the 
rainbow trout stock to be used under the proposed action is not specified, and WDFW has 
used oth,,'r hatchery rainbow stocks in the Lewis River basin that are winter and spring 
spawnem. The Hatchery Scientific Review Group (HSRG) consistently recommends that 
hatchery trout only be released into the closed systems to m/nimize interactions with 
natu~l) produced fish (HSRG 2002, 2003). 

Recreati,mal fishing associated with the release of hatchery rainbow trout in Swift Creek 
Reservoir will likely result in fishing prcssur¢ on native fish stocks, such as cutthroat. 
Hatchery trout may increase the risk of disease. Non-native kokanec could compete with 
native fi:;h stocks and inhibit production of native fish. Studies have found that adverse 
species interactions are more likely with fish that were not historically present in an area 
compared with the reintroduction offish that were once native (I-I~z'n 1987). 

Although, hatchery rainbow and kokanc¢ may compete with juvenile cutthroat l;out for 
food enc habitat resources, these species will provide forage for adfluvial cutthroat trout 
in Swift Creek Rc~rvoir and Lake Merwin. Hatchery rainbow trout will also move into 
Yale Lake during spill events and will have a similar effect on cutthroat trout in Yale 
Lake as :les~ibed above. 

5.2.1.4 .S, quatic Habitat Enhancement and Monitoring Measures 

The implementation of all of the aquatic habitat enhancement and monitoring measures 
are expected to improve cutthroat ~-out spawning and rearing habitat in the Lewis River 
basin, similar to that described for bull trout in Section 5.1.1.4. 

5.2. 1.5 Flow and Reservoir Level Management Measures 

Miv~imurn Flow Analysis 

Under the proposed action, minimum flows in the Lewis River bypass reach will increase 
over six times compared to existing conditions, creating additional spawning, rearing, and 
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foraging habitat for cutthroat trout. However, overall aquatic habitat quality will 
continue to be poor in the bypass reach; limited by a lack o f  gravel and instream cover 
(PacifiCorp and Cowlitz PUD 2004). 

Plateau Overation Analysis 

The proposed action may increase macroinvertebrate production in the l_awLs River 
d o ~  of  Merwin Dam, as described for bull trout in Section 5.1.1.5. This will 
represent an increase in cutthroat trout forage downstream of  Merwin Dam. 

Ramving Analysis 

As described for bull trout in Section 5.1.1.5, the implnmentatiou of  ramping restrictions 
will reduce stranding potential for cutthroat trout downstream of  Merwin dam to an 
unlmown degree. 

5.2.1.6 Effects of  Terrestrial Measures 

Proposed terrestrial measures will have the same benefit on the aquatic environment as 
described for bull t~out in section 5. !. ! .6. 

5.2.1.7 Effects o f  Recreational Measures 

Impacts resulting from an increase in recreational users are subsequently addressed under 
the indirect effects. Construction of  new recreational facilities under the proposed action 
may have the potential to cause short-term adverse effects, such as by increasing 
turbidity. Although, water quality may be affected temporarily during construction, 
primarily through increased erosion and sedimentation, these effects can be minimized 
and avoided by implementing best management practices. No lung-term negative effects 
on aquatic resources are anticipated to result from conmxuction of  new recreational 
facilities. However, no benefits to cutthroat trout are anticipated through construction o f  
new recreational facilities. 

5.2.1.8 Effects o f  Cultural Resource Measures 

Under the proposed action, cultural resource measures include managing and protecting 
historic properties and cultural resources; preserving tribal access to cultural sites; 
monitoring; and constructing of  a new visitors center in Cougar. None of  these measures 
are anticipated to have a negative effect on cutthroat trout habitat. New facility 
construction of  any type will avoid impacts to surface waters and habitats as listed above. 
Effects o f  cultural measures on cutthroat trout are anticipated to be negligible. 

5.2.1.9 Effects o f  Socioeconomic Measures 

Under the proposed action, socioeconomic measures include trading three full time law 
enforcement officers, one of  which will be dedicated to wildlife law enforcement; 
providing funding for the maintenance of  Forest Road 90; and f~mding development of  
the visitor's center in Cougar. Effects o f  socioeconomic measures on cutthroat trout are 
anticipated to be beneficial and similar to those described for bull trout in Section 5.1.1.9. 
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5.2.2 In4ir~ct Effects 

Introduction of non-native fish can negatively affect listed species by increasing 
competition for food, hybridization, loss of genetic fitness, and increased predation on 
species ofconcem. Impacts to all listed species are being addressed through separate 
consultations during the development and evaluation of specific Hatchery Genetic 
Management Plans. However, cutthroat are not a listed species and may not be addressed 
through the HGMP process for the WDFW Lewis River rainbow trout stocking program, 
funded b:,' PacifiCorp and Cowlitz PUD. 

Improvmnent of recreational facilities, such as campgrounds and boat ramps, may 
increase lecw.ational use of the reservoirs. However, recreational use may increase 
independent of the construction of new facilities, due to expected population increases in 
nearby mien areas, such as Portland and Vancouver. Harvest of cutthroat trout will 
increase ;is fishing pressure increases resulting from additional recreational use oftbe 
Project waters. Additional harvest may negatively affect cutthroat trout populations to an 
unknowv degree. 

5.2.3 Cumulative Effects 

Land use upstream and downstream of the Lewis River Projects will have similar 
negative cumulative effects on cutthroat trout, as described in Section 5.1.3 for bull trout. 

5.2.4 ~nservafion Measures 

Under th,- Proposed Action, the Licensees will implement the following measures that 
will directly benefit cutthroat trout. 

• Provide upstream and downstream passage for cutthroat trout at Project dams. 

• Monitor upstream and downstream passage to ensure that passage is adequately 
facilitated. 

• Test tltemafives to limit entrainment and implement a preferred alternative. 

• Mocb fy the Yale spillway to improve downstream resident fish survival during spill 
cver113. 

• Reintroduce anadromous salmonids upstream of Merwin Dam; this action will 
increase primary production and the cutthroat trout forage base. 

• Increase minimum flow in the bypass reach to increase habitat. 

5.2.5 Effect Determination 

By imph,,menting the conservation measures listed above, the proposed action will have a 
net beneficial effect on cutthroat trout by increas'mg primary productivity through the 
reintroduction of anadromous salmonids upstream of Merwin Dam; by facilitating 
upstream and downstream passage, and reducing entrainment of cutthroat trout a Project 
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facilities; and by protecting and improving aquatic habitat through the various habitat 
enhancement funds. 

5.2.6 Take A.nalvsis 

"Take" does not apply to non-listed species, such as cutthroat trout. 

5.3 EFFECTS ON LAMPREY 

No systematic survey of Pacific lamprey distribution or abundance has been conducted in 
the Lewis River basin, nor is their historic distribution known; however, current stocks in 
the Columbia and Snake fiver systems are in a steep decline (Close et al. 1995). Limited 
available data suggest that Pacific lamprey populations in the Columbia River basin have 
been declining since the construction of the network of dams on the mainstem Columbia 
River. Adult lamprey counts at each of these dams are markedly lower than counts 
during the mid-1900% and growing evidence indicates that Pacific lamprey have great 
difficulty surviving downstream passage at darns and migrating upstream past dams. 

Due to the lack of information regarding Pacific lamprey dis~bution and abundance in 
the Lewis River basin, no specific analysis of effects of the proposed action can be made. 
However, it is suspected that by implementing the conservation measures listed above, 
the proposed action will have a net beneficial effect on Pacific lamprey that may 
currently inhabit the North Fork Lewis River basin by increasing primary productivity 
through the reintroduction of anadromous salmonids upstream of Merwin Dam; by 
facilitating upstream and downstream passage, and reducing entrainment at Project 
facilities; and by protecting and improving aquatic habitat through the various habitat 
enhancement funds. In addition, the reintroduction ofanadromous salmonids will 
provide an incremental increase in the lamprey forage base for the lamprey marine life 
stage in the Pacific Ocean. The proposed action will likely have a net beneficial effect on 
Pacific lamprey when compared to existing conditions. 

5.4 EFFECTS ON BALD EAGLE 

The proposed action includes a number of measures that are intended to improve habitat 
for fish, wildlife, and recreation resources. Many of these measures have the potential to 
directly or indirectly affect the bald eagle. 

5.4.1 Direct Effects 

5.4.1.1 Effects of Aquatic Measures 

Aquatic resource measures that will require construction (e.g., upstream and downstream 
collection and transport facilities; acclimation ponds) will be located at existing project 
facilities. No potential bald eagle habitat will be removed or altered. 

Construction activities will have the potential to cause disturbance to bald eagles, if they 
were to occur in close proximity to bald eagle nests. Numerous studies show that traffic 
and noise near nest sites can cause temporary or permanent nest abandonment; increase 
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the risk of over-cooling, over-heating, and predation on eggs and young; or cause injury 
or mortality to juveniles through premature fledglng (Fyfe and Oldendorff 1976; Knight 
and Skal:en 1988; Richardson and Miller 1997). Bald eagles are most sensitive to 
disturbance early in the breeding season, during courtship (e.g., mid-January through late 
February) and incubation (mid-February through late May). They tend to become less 
sensitive through the summer, as eaglets develop and fledge. 

Bald eagles are also sensitive to disturbance during the winter. Disturbance can 
adversel)" affect birds during the winter by increasing their energy demands and causing 
physiological stress (Stalmaster and Kaiser 1998). 

Timing |estrictions am often applied to construction activities in order to minimize the 
potential for disturbance to breeding or wintering eagles, and buffer zones are typically 
establislled around nest sites. The timing of restricted activities and the size of buffer 
zones a~mnd nest sites may be modified depending on the type, frequency, and duration 
of the activity and the presence or absence of visual screening between the activity and 
the nest. Restrictions may also depend on raptor responses to disturbance. Responses to 
disturbance vary from pair to pair (Stalmaster and Kaiser 1998; Watson and Pierce 1998; 
Grubb el al. 1992). Differences may be due to the inherent or learned tolerance of 
individual pairs, as well as to site-specific conditions. 

Construction offish collection and transport facilities will take place over a mile from 
existing bald eagle nests at Merwin, Yale and Swift Creek reservoirs. Because of the 
distance between proposed activities and existing nests, construction will be unlikely to 
affect bixis at the nests. Bald eagle winter foraging patterns and roost and perch 
preferen ~'s should also be evaluated, if  construction is planned during the winter (i.e., 
November through March). Bald eagles often take advantage of foraging opportunities 
below &uns, where adult or juvenile salmonids are concentrated. Identification of core 
foraging areas may be needed to ensure that adequate buffer zones can be established. 

Positive benefits to eagles include an increased prey base and foraging opportunities 
closer to exis t ing nest ing and perch sites and indirect benefits accrued from 
reintroduction of marine derived nutrients. 

5.4.1.2 Effects of T~restrial Measures 

Under tt~ Lewis River Settlement Agreement, PacifiCorp and Cowlitz PUD will provide 
funding to acquire and manage land to benefit a broad range offish, wildlife, and native 
plants iv the project area. As part of the Wikfiife Habitat Management Plans, PacifiCorp 
and Cov,litz PUD will maintain and/or increase the area of late-successional forest, 
increase snag densities, establish and preserve riparian buffers, restrict harvest of 
cottonwmd trees, and conduct surveys for raptors prior to any timber harvest. PacifiCorp 
will continue to conduct annual surveys to monitor bald eagle breeding, productivity, and 
winter use. Road closures will also be implemented to prevent disturbance. 

Under the proposed action a number of terrestrial resource protection and enhancement 
measures are focused on forest management. Measures to increase the area of mature 
and old-growth forest and protect riparian habitat (including cottonwoods) will benefit 
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bald eagles by helping to ensure that adequate roost, perch and nesting habitat is available 
through any new license periods. Raptor surveys prior to timber harvest and annual 
breeding, productivity, and winter use surveys will provide the information needed to 
establish buffer zones or timing restrictions when necessary. 

5.4.1.3 Effects of Recreation Measures 

As discussed above, construction activities have the potential to cause disturbance to bald 
eagles. Several of PacifiCorp's proposed recreation measures will require construction. 

Under the proposed action, PacifiCorp will improve or expand facilities at some day use 
areas and boat launches. At Speelyai Bay Park, PacifiCorp will extend the boat ramp and 
replace the docks. Boat launches at Yale Park and Beaver Bay will also be improved. 
PacifiCorp proposes to provide non-motorized boat access to the river downstream of 
Yale Dam. 

Trails will be developed on the Yale IP Road; from Saddle Dam Park to Saddle Dam 
Trail; between Cougar Campground and Beaver Bay Campground; and at the town of 
Cougar. If easements can be obtained, PacifiCorp will develop a trail between Eagle 
Cliff Park and the USFS boundary. 

Depending on the results of future recreation needs assessments, camping facilities at 
Yale Lake and Swift Forest Campground could be expanded. Pac/fiCorp proposes to 
prohibit dispersed camping along the Lake Merwin shoreline and limit it along the Yale 
Lake and Swift Creek Reservoir shorelines. PacifiCorp will also assist USFS in 
managing dispersed camping on NFS lands along the Swift Creek Reservoir shoreline. 

None of the proposed recreation measures at day use areas, boat launches, trails, or 
campgrounds will be likely to cause disturbance to bald eagles, due to the distance of the 
recreation sites from existing bald eagle nests, which measures over halfa mile at the 
Speelyai Bay Park and over a mile at all other sites. 

The locations of dispersed camping sites that will be converted to day use only sites are 
unknown at this time. Ifreview of PacifiCorp's GIS database shows that the selected 
camp sites are located less than halfa mile from any existing bald eagle nests, PacifiCorp 
may need to implement timing restrictions to prevent disturbance. An overall reduction 
of dispersed camping, however, will be expected to reduce disturbance to bald eagles 
along the shoreline. 

5.4.21ndir~tEffects 

5.4.2.1 Effects of Aquatic Measures 

The Lewis River Settlement Agreement outlines several aquatic resource enhancement 
measures that will not cause disturbance to bald eagles, but could indirectly affect eagles 
as a result of their impacts on fish. To improve fish habitat, PacifiCorp and Cowlitz PUD 
will modify flow releases, reservoir operations, and ramping rates. PacifiCorp and 
Cowlitz PUD will reintroduce anadromous fish into all three reservoirs and into the upper 
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watershot, as well as continuing the annual kokanee and rainbow trout stocking programs 
in Lake l~4erwin and SwiR Creek Reservoir, respectively. Large woody debris placement 
and spa~ning gravel augmentation will be implemented in the lower river. 

Each of the measures described above is intended to eventually result in a greater 
abundam~e and wider distr/bution ofsulmonids in the Project area. Reintroduction of 
anadrom, ms fish will improve foraging opportunities for bald eagles in each of the 
t~ervoirt, in reservoir tributaries, and in the upper watershed, beginning approximately 5 
years from the issuance of new licenses. Species that will be re-introduced include fall 
Chinook, coho, and winter steelbead. Fall Chinook spawn in September and October, 
while eoho spawn from October through December. Winter steelhead spawn from mid- 
March through mid-June. This mix of run timing will provide carcasses for both 
breeding and wintering bald eagles. Juvenile fall Chinook will not remain in the system 
for long, but juvenile coho and steelhead could provide some year-round forage 
oppommities. 

5.4.2.2 Effects of Recreation Measures 

PacifiCorp estimates that the demand for boating-related activities will increase by at 
least 100 percent during the term of any new licenses; that the demand for trail-related 
activities will increase by well over 100 percent; and that peak season camping will 
exceed c tpacity by or before 2015. improving campgrounds, day use sites, trails, boat 
launches and decks will likely contribute to long-term increases in recreational use of all 
three res.'rvoirs. Higher levels of recreational activity on the water and along the 
shorefim:s will increase the potential for disturbance to bald eagles during the breeding 
season, f/owever, camping, hiking, boating and angling activity is highest from June 
through August, when eagles are typically less sensitive to disturbance than is the case 
earlier iv the breeding season. Positive effects will also accrue to bald eagles and other 
wildlife due to the increase in the prey base and foraging opportunities related to salmon 
and steelhead reintroduction. 

5.4.3 C t ~  

As htamn populations expand in western Washington and northwestern Oregon, the 
demand for outdoor recreation opporton/ties is expected to increase. Recreation 
measure; that will be implemented under the Lewis River Settlement Agreement will 
enhance recreation facilities in the project area, and improve access for fishing, boating, 
and hiking. Each of these activities has the potential to cause disturbance to bald eagles 
that nest along the reservoir shorelines and forage on the reservoirs. 

Proposed aquatic resource measures are anticipated to benefit bald eagles by increasing 
the abundance of prey in project reservoirs, tributaries, and in the upper watershed. 
Measures implemented in the Lewb River will contribute to salmon recovery efforts that 
are being implemented throughout the region. Because oftheir strong reliance on salmon 
as the m~instay of their diet, the success of regioual salmon recovery will also contribute 
to bald eagle population stability. 
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5.4.4 Cpr~ervation Measures 

Similar to the existing Merwin Wildlife Habitat Management Plan, PaeiflCorp's and 
Cowlitz PUD's proposed Wildlife Habitat Management Plans will include measures to 
protect bald eagle nests and communal roosts. The measures include the following key 
features: 

Conduct pre-cut surveys to search for new raptor nests and determine the status of  
known nests. Where nests are documented, restrict activities within 1,500 feet 
between January 1 and August 31. Outside the winter season, buffer zones are 
maintained to provide thermal protection and vegetative screening from disturbance, 
and to ensure adequate replacement trees are available in the f~tor¢ 

When planning forest management activities near nest sites, consider alternative and 
potential nest trees, perch trees, vegetative screening, foraging areas, flight paths, and 
sources of  disturbance. 

• Implement road closures, as needed, to protect bald eagles. 

PacifiCorp will continue to conduct annual surveys to document nesting, productivity, 
and winter use, and will continue to implement bald eagle protection measures through 
any new license periods. 

5.4.5 Effect I~¢tmina~gq 

Implementation of  measures proposed under the Lewis River Settlement Agreement may 
affect, but with conservation measures in place, benefits will accrue to bald eagles and 
other raptors and will not likely adversely affect them. 

5.5 N O R T H E R N  SPOTTED OWL 

5.5.1 Direct Effec~ 

5.5.1.1 Effects o f  Aquatic Resource Measures 

Aquatic resomr,¢ measures that will rezlu/re construction will be located at existing 
project facilities; no spored owl habitat will be removed or altered. Construction could 
cause noise disturbance during the breeding season, if located within 0.25 miles of  
spotted owl nest sites. 

5.5.1.2 Effects o f  Terrestrial Resource Measures 

Several o f  the terrestrial resource measures proposed under the proposed action are 
focused on forest management. PacifiCorp and Cowlitz PUD will protect existing old- 
growth and mature forest and increase snag densities, thin dense stands to improve 
wildlife access, and may convert alder-dominated stands to conifer where possible. 
Because o f  their strong association with mature and old-growth conifer forest, these 
measures will likely improve habitat for the northern spotted owl in the project area over 
the long-term. PacifiCorp's proposal to provide funding for the acquisition of  additional 
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wildlife mitigation lands will result in expansion of  the area o f  forest that could be 
managed to improve habitat for owls. 

PacifiCorp will continue to conduct raptor surveys prior to timber harvest, and will 
schedule management activities to prevent disturbance during the nesting season. 
Although specifically intended to reduce disturbance to big game species, PacifiCorp's 
proposah to maintain road closures and close additional roads, where possible, will also 
reduce the potential for disturbance to spored owls. 

5.5.1.3 ]'.'fleets o f  Recreation Resource Measures 

Most recreation enhancement measures will be implemented at existing recreation 
facilities, and spotted owl habitat will not be removed or altered. Noise during 
constmcion could cause disturbance if  implemented during the breeding season at 
locatiom within 0.25 miles of  nest sites. 

None of  the proposed trails will be constructed in areas known to be used by spotted 
owls. A:galn, construction noise could cause disturbance to nesting birds, depending on 
the proximity of  ~ails to nest sites. 

5.5.2 In,~reet Effects 

Recreati, mal use in the project area is likely to increase through any new license periods, 
as h u m ~  populations in western Washington and northwestern Oregon continue to 
expand. Recreation measures proposed under the Lewis River Settlement Agreement 
will enlumce recreation opportunity. Most increases will likely occur at day use areas, 
boat lamtches and campgrounds along the shoreline. Because spotted owls generally 
prefer forest interior habitat and avoid edge habitat, it is unlikely that long-term increases 
/n humm~ activity along the shorelines will affect this species. 

Construction of  new trails could introduce disturbance into forested areas that are 
curmatly not accessible to hikers, cyclists, or equestrians. However, effects on northern 
spotted owls are unlikely because no trails are proposed for construction through late- 
successi, mal forest cover types. 

5.5.3 C,m~lative Effects 

No cumulative effects on the northern spotted owl have been identified. 

5.5.4 .Q)nscrvation Measures 

No northern spotted owl nests have been documented to date on project lands. Under 
their res]~eetive Wildlife Habitat Management Plans, PacifiCorp and Cowlitz PUD 
conduct pre-cut surveys to search for new nests and will monitor annual nest activity, 
shou/d nests be &~cumented, restrict activities within 1,500 feet o f  nest trees between 
Februa~., 1 and June 30, and will prepare site-specific plans to protect alternative and 
potentia nest trees, retain vegetative screening, and minimize disturbance. 
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PacifiCorp and Cowlitz PUD will implement nortbem spotted owl protection measures, 
as needed, through any new license periods. Adequate protection will require close 
coordination with adjacem landowners, since several spotted owl activity centers are 
contiguous with project lands. 

5.5.5 Effects Determination 

Measures to be implemented under the Lewis River Settlement Agreement may affect, 
but will not be likely to adversely affect, the northern spotted owl. No suitable habitat 
will be removed or altered, but timing restriction may be needed to prevent disturbance if  
proposed construction activities are located within 0.25 miles o f  nest sites. 

6.0 CONCLUSION 

Section 7 o f  the ESA directs federal departments and agencies to ensure that actions 
authorized, funded, and/or conducted by them are not likely to jeopardize the continued 
existence o f  any federally proposed or listed species, or result in destruction or adverse 
modification ofcr/tical habitat for such species. The objective o f  this BE was to review 
all pertinent and available information on the potential direct, indirect, and cumulative 
effects o f  the proposed action on ESA listed threatened and endangered species and 
associated critical habitats under USFWS jurisdiction. Proposed, candidate, and other 
important species o f  record that could potentially be affected by this project were also 
considered in the event that they become listed before the project is complete. 

Based on the information presented in this BE, the following determinations have been 
made (Table 6.0-1). 

Table 6.0-1. Summary of Effect lk.termlnatlon~ 
Speeiea unR (states), 

habitat anit Effects Determination Rationale 
Columbia River bull trout DPS 
 ned) 

Designated critical habitat 

Likely to adversely 
affecl 

Not likely to destroy or 
adversely modify 

Although the proposed action will have a 
net benefit to bull trout by increasing 
connectivity, reducing entrainment, 
increasing the forage base, and protecting 
and enhancing habitat, some level of 
handling mortality and entrainment is 
unavoidable. 

Critical habitat will be improved over 
existing conditions by implementing 
minimum flows and flow plateau 
operations, evaluating LWD, monitoring 
and augmenting gravel, funding habitat 
enhancement, monitoring and improving 
water quality, and developing habitat 
management plans. 
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Species unit (status), critical 
habitat unit Effet~ Determination Rationale 

Net beneficial effect Pacific Lamprey 

(No ESA status, but important 
species of  record in the Columbia 
River basin) 

ESA ¢ritictl habitat does not 
apply 
Washingtc n/Columbia River sea- 
run cutthn~t trout ESU 

(No ESA ~tams, but impurtant 
species of record in the Columbia 
River besiO 

ESA critic31 habitat does not 
apply 

Net beneficial effect 

Increased primary productivity, improved 
upstream and downstream passage, 
reduced entrainment, and protection and 
enhancement of habitat will benefit 
lamprey in the Lewis River basin. 

Increased primary productivity, improved 
upsmatm and downstream passage, 
reduced emralnment, and protection and 
enhancement of habitut will benefit 
ctmhroat trout in the Lewis River basin. 

Golden paintbrush No effect Unlikely to occur in project area; not 
(Threatem d) observed during field surveys. 

Water hov~ellia No effect Unlikely to oocur in project area; not 
(Threaten~ d) observed during field sm3~ys, 

Bradshaw*s Iomafimn No effect Unlikely to occur in pmjec* area; not 
(Eedanser gl) observed during field ~ y s .  

Nelson's c lecker-mtllow No effect Unlikely to occur in project area; not 
(Threatemd) observed during field surveys. 

Mardon s~ipper No effect Unlikely to occur in project area. 
(Candidate:) 

No effect not Oreson sp ~tu:d frng 
(Candidate,) 
Columbimt white-tailed deer 
(Endeared) 
Grizzly be ar 

f I ' a m t ~  
caneda lylx 
(Thresa.~ 
Pacific fis xer 
(Canmd~.,) 

No effect 

No effect 

No effect 

No effect 

May affect, not likely to 
adversely affe~ 

No effect 

Gray wolf 
(Ttm,ate~ 
Marbled murrelet 

( T h r ~ ¢ ~  

Unlikely to occur in project area; 
observed during field surveys. 

Dnes not occur in project area 

Does not occur in project area. 

Unlikely to occur in project area; not 
observed during field ~ y s .  

Unlikely to occur in project area; not 
ohaerved during field surveys. 

May occur as transient. 

Unlikely to occur in project area; not 
observed during field surveys. 
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Speci .  u~lt (mtu.), crlttal 
habitat unit Effects Dettmlestio.  Rttlontle 

Bald cagle 
(Thr~tcned. proposed for 
listing) 

Nortbem spotted owl 
(Threatened) 

May affect, not likely to 
adversely affect 

May affect, not likely to 
adversely affect 

Although there will be a potential for 
short-term disturbance during 
consm~tion and long-term disturbance 
duc to projoct-mlal~l ~ c ~ t i o ~  through 
the new license periods, implementation 
of the LRWHMPs and conservation 
measures should be adequate to prevent 
measurable adverse effects. Long-term 
indirect benefits will be antieipamd as a 
result of reintroduction ofmmdromous 
salmonids, which will increase the eag/© 
forage base. 

Although then: will be a potential for 
short-term disturbance during 
construction and long-term disturbance 
due to project-related recreation through 
the new license periods, implementation 
oftbe LRWHMP and conservation 
measures should be adequate to prevent 
mmmumble adverse impacts. 
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Species Lists Provided by 
U.S. Fish and Wildlife Service 

United States Department of  the Interior 

FISH AND WILDLIFE SERVICE 

Western Washington Fish and Wildlife Office 
510 I)esmond Drive SE, Suite 102 

Lacey, Washington 98503 
Phone: (360) 753-9440 Fax: (360) 534-9331 

Jtm 8 2004 

Dear Species List Requester: 

We (U.S. Fish and Wildlife Service) are providing the information you requested to assist 
your det,.'rminafion of  possible impacts of a proposed project to species of  Federal 
concern, Attachment A includes the listed threatened and endangered species, species 
proposed for listing, candidate species, and/or species of  concern that may be within the 
area o f )ou r  proposed projecL 

Any Federal agency, currently or in the future, that provides funding, permitting, 
licensing, or other authorization for this project must assure that its responsibilities under 
section 7(aX2) of  the Endangered Species Act of  1973, as amended (Act), are met. 
ABachment B outlines the responsibilities of  Federal agencies for consulting or 
conferer cing with us. 

If  both 1: sted and proposed species occur in the vicinity of  a project that meets the 
requirements of  a major Federal action (i.e., "major comtmction activity"), impacts to 
both Hs~xi and proposed species must be considered in a Biological Evaluation (BE) 
(section 7(¢); see Attachment B). Although the Federal agency is not required, under 
section 7(c), to address impacts to proposed species i f  listed species are not known to 
occur in the project ~ it maybe in the Federal agency's best interest to address impacts 
to proposed species. The listing process may be completed within a year, and information 
gathered on a proposed species could be used to address consultation needs should the 
species be listed. However, i f  the proposed action is likely to jeopardize the continued 
existenc: of  a proposed species, or result in the destruction or adverse modification of 
critical t~bitat, a formal conference with us is required by the Act (section 7(aX4)). The 
results of  the BE will determine ifconferencing is requited. 

The Federal agency is responm'ble for making a determination of  the effects of the project 
on listec species and/or critical habitat. For a Federal agency determination that a listed 
species or critical habitat is likely to be affected (adversely or beneficially) by the project, 
you sho, dd request section 7 consultation through this office. For a "not likely to 
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adversely affect" determination, you should request our concurrence through the informal 
consultation process. 

Candidate species and species of concern ate those species whose conservation status is 
of concern to us, but for which additional information is needed. Candidate species are 
included as an advance notice to Federal agencies of species that may be proposed and 
listed in the future. Conservation measures for candidate species and species of concern 
are voluntary but recommended. Protection provided to these species now may preclude 
possible listing in the future. 

For other federally listed species that may occur in the vicinity of your project, contact 
the National Marine Fisheries Service (NOAh, Fisheries) at (360) 753 to request a list of 
species under their jurisdiction. For wetland permit requirements, contact the Seattle 
District of the U.S. Army Corps of Engineers for Federal permit requirements and the 
Washington State Deparlment of Ecology for State permit requirements. 

Thank you for your assistance in protecting listed threatened and endangered species and 
other species of Federal concern. If you have additional questions, please contact Tami 
Black at (360) 753-4322 or Yvonne Dettlaffat (360) 753-9582. 

Sincerely, 

KenS. Berg 

Western Washington Fish and Wildlife Office 

Enclosure(s) 
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United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

Western Washington Office 
510 Desmond Drive SE, Suite 102 

Lace),, Washington 98503 
Phone: (360) 753-9440 Fax: (360) 534-9331 

SEP 3 2003 

Dear Slx:cies List Requester: 

Enclosec is a list of threatened and endangered species, species proposed for listing, 
candida~." species, and species of concern within the western Washington county(s) for 
your progosed project. Due to our current workload and budget constraints, we are no 
longer ploviding site- specific species lists. For site-specific species information, please 
contact t~e Washington Department ofFish and Wildlife Prior/ty Habitats and Species at 
(360) 902-2543 or access their website at p'.//www.wa.gov/wdfw/hab/phspage.htm, and 
the Wasl6ngton Depamnent of Natural Resources Natural Heritage Program at 060)  
902-166'I or access their website at http://www.dnr.wa.gov/nhp/ 

If you l~ve any questions, please contact Tami Black at (360) 753-4322. 

Sincercl:& 

Ken S. Eerg, Manager 

Western Washington Fish and Wildlife Office 

Enclostae(s) 
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ATTACHMENT A June 3, 2004 

LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES, 

CRITICAL HABITAT, CANDIDATE SPECIES, AND SPECIES OF CONCERN 

THAT MAY OCCUR IN WESTERN WASHINGTON 

PREPARED BY 

THE U.S. FISH AND WILDLIFE SERVICE 

WESTERN WASHINGTON FISH AND WILDLIFE OFFICE 

(Revised May 5, 2004) 

FWS REF: 1-3-04-SP-0991 

FERC LICENSES P-934, P-2071, LEWIS RIVER PROJECT 

CLARK COUNTY 

LISTED 

Wintering bald eagles (Haliaeetus leucocephalus) occur in the county from about 
October 31 through March 31. 

There are four bald eagle winter communal night roosts located in the county. 

There are five bald eagle nesting territories located in the county. Nesting activities occur 
from about January 1 through August 15. 

Bull trout (Salvelinus confluentus) occur in the county. 

Northern spotted owls (Strix occidentalis caurina) occur in the county throughout the 
year. 

Gray wolves (Can is lupus) may occur in the county. 

Major concerns that should be addressed in your biological assessment of  the project 
impacts to listed species include: 

1. Level o f  use of  the project area by listed species. 

2. Effect of  the project on listed species' primary food stocks, prey species, and 
foraging areas in all areas influenced by the project. 

3. Impacts from project construction (i.e., habitat loss, increased noise levels, 
increased human activity) that may result in disturbance to listed species and/or 
their avoidance of  the project area. 

Castilleja levisecta (golden paintbrush) may occur in the county.flowellia aquatilis 
(water howellia) occurs in the county. 
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Howellia aquatilis (water howeilia) occurs in the county. 

Lomatiur, bradshawii (Bradshaw lomatium) occurs in the county. 

Major coacerns that should be addressed/n a biological assessment for a listed plant 
species uLclude: 

1. Distribution of the taxon in the project v/c/nity. 

2. Disturbance (trarapling, uprooting, collecting, etc.) of individual plants and loss of 
l~lbitat. 

3. Changes in hydrology where the taxon is found. 

CRITICAL HABITAT 

None 

PROPO5 ED 

Critical I:abitat for bull trout (Columbia River distinct population segment) has been 
proposed in Clark County. 

CANDKmATE 

Oregon spotled frog (Rana preCiosa) 

SPECIES OF CONCERN 

California wolverine ( C-ulo gulo luteus) 

Caacade~ frog ( Rana cascadae) 

Coastal cutthroat trout ( Oncorhynchus clarki clarkf) 

Larch M,)untain salanmnder (Plethodon larseliO 

Long-creed myotis (Myot/s evot/s) 

Long-legged myotis (Myot/s volans) 

Northern goshawk (Accipiter gentiRs) 

Northwestern pond turtle (Emys (= Clemmys) marmorata marmorata) 

Olive-sided flycatcher ( Contopus coopen~ 

Pacific lamprey (Lampetra tridentata) 

Pacific "Iownsend's big-eared bat (Corynorhinus townsendii townsendiO 
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Peregrine falcon (Falco peregrinus) 

River lamprey (Lampetra ayresO 

Slender-billed white-breasted nuthatch (Sitta carolinensis aculeata) 

Tailed frog (Ascaphus true 0 

Van Dyke's salamander ( Plethodon vandyke 0 

Western gray squirrel (Sciurus griseus griseus) 

Western toad (Bufo boreas) 

Cimicifuga elata (tall bugbane) 

Lathyrus torreyi (Toney's peavine) 
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ATTACHMENT A June 3, 2004 

LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES, 

CRHICAL HABITAT, CANDIDATE SPECIES, AND SPECIES OF CONCERN 

THAT MAY OCCUR IN WESTERN WASHINGTON 

PREPARED BY 

U.S. FISH AND WILDLIFE SERVICE 

WESTERN WASHINGTON OFFICE 

(Revised April 12, 2004) 

FWS REF: 1-3-O4-SP-0991 

FERC LICENSES P-934, P-2071, LEWIS RIVER PROJECT 

COWLITZ COUNTY 

LISTED 

Wintering bald eagles (Haliaeetus leucocephalus) occur in the county from about 
October 31 through March 31. 

There is .3he bald eagle winter communal night roost located in the county. 

There is ~ne bald eagle winter concentration area located in the county at Lake Merwin. 

There arc 21 bald eagle nesting territories located in the county. Nesting activities occur 
from about January 1 through August 15. 

Bull trout (Salvelinus confluentus) occur in the county. 

Columbim white-tailed deer (Odocoileus virginianus leucunts) occur along the 
Columbi~ River in the county. 

Marbled mun'elets (Brachvramphus marmoratus) occur in the county. Nesting murrelets 
occur frcm April 1 through September 15. 

Nortber~ spotted owls (Strix occidentalis caurina) occur in the county throughout the 
year. 

Major ccacen~ that should be addressed in your biological assessment of the project 
impacts lo listed species include: 

I. Ievel of use of the project area by listed species. 

2. Effect of the project on listed species' primary food stocks, prey species, and 
foraging areas in all areas influenced by the project. 
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3. Impacts from project construction (i.e., habitat loss, increased noise levels, 
increased human activity) that may result in disturbance to listed species and/or 
their avoidance of the project area. 

Sidalcea nelsoniana ('Nelson checker-mallow) occurs in the county. 

Major concerns that should be addressed in a biological assessment for a listed plant 
species include: 

1. Distribution of the taxon in tbe project vicinity. 

2. Disturbance (trampling, uprooting, collecting, etc.) of individual plants and loss of 
habitat. 

3. Changes in hydrology where the taxon is found. 

CRITICAL HABITAT 

Critical habitat for the nortbem spotted owl has been designated in Cowlitz County. 

Critical habitat for the marbled murrelet has been designated in Cowlitz County. 

PROPOSED 

Critical habitat for bull trout (Columbia River distinct population segment) has been 
proposed in Cowlitz County. 

CANDIDATE 

Oregon spotted frog (Rana prea'osa) 

SPECIES OF CONCERN 

Cascades frog (Rana cascadae) 

California wolverine (Gulo gulo luteus) 

Coastal cutthroat flout ( Oncorhynchus clarki clarla~ 

Columbia torrent salamander (Rhyacotriton kezeri) 

Larch Mountain salamander (Plethodon larselli) 

Long-eared myotis ( Myotis evotis ) 

Long-legged myotis (Myotis volans) 

Northern goshawk (Accipiter gentilis) 

Northwestern pond turtle ( Emys (= Clemmys) marmorata marmorata ) 
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Olive-sided flycatcher ( Contopus cooperi) 

Pacific T~wnsend's big-eared bat (Corynorhinus townsendii townsendiO 

Pacific lamprey (Lampetra tridentata) 

Peregr/m: falcon (Falco peregrinus) 

River lamprey (Lampetra ayres 0 

Tailed ~)g (Ascaphus ~uei) 

Valley sitverspot (butterfly) (Speyeria zerene bremen~ 

Van Dyke's salamander ( Plethodon vandykei) 

Western toad (Bufo boreas) 

Cimtcifuga elata (tall bugbane) 
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ATTACHMENT A June 3, 2004 

LISTED AND PROPOSED ENDANGERED AND THREATENED SPECIES, 

CRITICAL HABITAT, CANDIDATE SPECIES, AND SPECIES OF CONCERN 

THAT MAY OCCUR IN WESTERN WASHINGTON 

PREPARED BY 

U.S. FISH AND WILDLIFE SERVICE 

WESTERN WASHINGTON OFFICE 

(Revised April 12, 2004) 

FWS REF: 1-3-O4-SP-0991 

FERC LICENSES P-934, P-2071, LEWIS RIVER PROJECT 

SKAMANIA COUNTY 

LISTED 

Wintering bald eagles (Haliaeetus leucocephalus) occur in the county from about 
October 3 ! through March 31. 

There are six bald eagle winter communal night roosts located in the county. 

There are four bald eagle nesting territories located in the county. Nesting activities occur 
from about January I through August 15. 

Bull Irout (Salvelinus confluentus) may occur in the county. 

Canada lynx (Lynx canadensis) may occur in the county. 

Gray wolves (Canis lupus) may occur in the county. 

Northern spotted owls (Strix occidentalis caurina) occur in the county throughout the 
year. 

Grizzly bears (Ursus arctos = U. a. horribilis) may occur in the county. 

Major concerns that should be addressed in your biological assessment of  the project 
impacts to listed species include: 

1. Level o f  use of  the project area by listed species. 

2. Effect o f  the project on listed species' primary food stocks, prey species, and 
foraging areas in all areas influenced by the project. 
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3. hnpacts from project construction (i.e., habitat loss, increased noise levels, 
increased human activity) that may result in disturbance to listed species and/or 
their avoidance of the project area. 

CRITICAL HABITAT 

Critical ~bitat for the northern spotted owl has been designated in Skzmma County. 

PROPOF, ED 

Critical ~abitat for bull trout (Columbia River distinct population segment) has been 
proposed in Skamania County. 

CANDIDATE 

Fisher (Marteapennant 0 (West Coast distinct population segment) 

Mardon ~pper  (Politex mardon) 

Oregon spotted frog (Rana pretiosa) 

SPECIF_~; OF CONCERN 

Coastal cutthroat trout (Oncorhynchus clarki clark 0 

Larch M, mntain salamander ( Plethodon larsellO 

Long-creed myotis (Myotis evotis) 

Long-legged myotis (Myoti$ volans) 

Northern goshawk (Accipiter gentilis) 

Northwestern pond turtle (Emys (= Clemmys) marmorata marmorata) 

Olive-sic ed flycatcher (Contopus coopen~ 

Pacific l-'mprey (Lamperra tr/dentata) 

Pacific Townsend's big-eared bat ( Corynorhinus townsendii townsendi 0 

Peregrine falcon ( Falco peregrinus) 

River lavlprey (Lampetra ayres 0 

Tailed f~)g (Ascaphus true O 

Van Dyke's salamander ( Plethodon vandyke 0 

Western gray squirrel (Sciurus griseus griseus) 
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Western toad (Bufo boreas) 

Cimicifuga data (tall bugbanc) 

Corydalis aquae-gelidae (Clackamas corydalis) 

Cypripediumfasciculatum (clustered lady's slippcr) 

Erigeron howellii (Howcll's daisy) 

Penstemon barrettiae (Barrctt's bcardtonguc) 

Rorippa columbiae (Columbia yellowcrcss) 

Sisyrinchium sarmentosum (pale blue-eyed grass) 

Sullivantia oregana (Oregon sullivantia) 
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1.0 DESCRIPTION OF PROPOSED ACTION 

1.1 IIIS'I3)RY OF FERC RELICENSING 

Pac/fiCorp and Public Utility Distr/ct No. I of Cowlitz County (Cowlitz PUD) have 
completed a collaborative Federal Energy Regulatory Commission (FERC) relicensin 8 
process fox the Yale, Swift No. 1, Swift No. 2, and Merwin hydroelectric projects located 
on the Le~is River, Washington (Figure 1.1-1). The Yale (Project No. 2071), SwiR No. 
1 (Project No. 2111), and Merwin (Project No. 935) Hydroelectric Projects are owned 
and operatJxt by PacifiCorp. The Swift No. 2 (Project No. 2213) Hydroelectric Project is 
owned by ,'~owlitz PUD and ~ f l y  operated by PacifiCorp under a contract with 
Cowlitz PUD. PacifiCorp and Cowlitz PUD initiated the collaborative reliconsing 
process in response to comments from resource agencies and others that all four projects 
should be lelicensed concurrently to better evaluate cumulative project effects in fight of 
the fact the projects are operationally linked. 

1.2 LEWIS RIVER COLLABORATIVE PROCESS 

In January 1999, PacifiC.oq~ and Cowlitz PUD filed a request with FERC for approval to 
use FERC's aJternafive ficensing procedures (ALP) and for the simultaneous and 
coordinatot processing of the license applications for all four projects. The purpose of 
ALP was t> facilitate communication and collaboration among parties during the 
relicensing proceeding. On April 1, 1999, FERC approved the requested use of ALP and 
issued an crder accelerating the exp/rafion oft.he Merwin  license to co/nc/de with the 
other projects 0etter from J. Mark Robinson, Director of Licensing and Compfiance, 
FERC to E~ave Leonhard~ PacifiCorp and Dennis Robinson, Cowlitz PUD; Order 
Accelerating License Expiration Date, issued April 8, 1999). 

Upon secu.'ing FERC's approval for the use of ALP, PacifiCorp and Cowlitz PUD 
convened meetings on April 29-30, 1999, to initiate tl~ collaborative ~ .  Since 
initial mee~ng, a series of public meetings have been held to eatablish the structure and 
ground rul,:s of the process, and goals and objectives of the participants. Through these 
meetings, lhc participants established the Lewis River Hydroelectric Project Reliceusing 
Steering C.3~an/ttee and Resource Workgroups. 

The Steerhlg Committee was responm%le for overseeing the collaborative process and 
establishing work group goals and objectives. The Steering Committee establ/shad the 
following ]~anurce Groups to study and address particular resource issues: (1) Aquatics; 
(2) Tcare~.,ial/Land Use; (3) Flood Management; (4) Recrestion/Aesthetics; (5) 
Socioecon, m~ics; and (6) Cultural. The Resource Caoups defined resource goals and 
objectives, developed an approach to achieve those goals and objectives, and provided 
recommec, tations to the Steering Committee. The Steering Committee acted on 
Resource Group recommenda~o~ and resolved outstanding issues. Inflially, the 
Resource (koups devised studies to evaluate resource issues; later, the Groups devised 
conservation measures to address identified resource issues. In March 2002, Negotiating, 
Policy, and Legal groups were formed to develop the Lewis River Settlement Agreement 

Biological Evaluation of Salmon and Steelhead Page 1 
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for the implementation of long-term conservation measures for the Projects. The 
Settlen~mt Agreement was signed on November 30, 2004. The signed Settlement 
Agreement along with an explanatory statement and supplemental Prel'mmuu-y Draft 
Environmental Assessment (PDEA) were conveyed to FERC by PacifiCorp on December 
1, 2004 end December 3, 2004 by Cowlitz PUD.. The Lewis River Settlement 
Agreement measures form the basis for the FERC actions that this BE analyzes. 

1.3 RELATIONSHIP OF PROPOSED ACTION TO NEW LEWIS RIVER 
LICENSES 

In March 1998, NOAA Fisheries listed the Lower Columbia River steelhesd (O. myk/ss) 
as a threatened species under tbe ESA (63 FR 13347). In March 1999, NOAA listed 
Lower Columbia River Chinook salmon (O. tshawytscha) and Columbia River chum 
salmon [O. keta) as threatened species under the ESA (64 FR 14308; 64 FR 14508). 

In September 2001, the U.S. District Court set aside NOAA's 1998 ESA listing of 
Oregon Cuast cobo salmon, fincUng that the ESA does not allow NOAA to list a subset of 
an Evol~onarily Significant Unit (ESU), and that NOAA had improperly excluded 
stocks E~om the ~ once it decided that certain hatchery stocks were not part of the 
ESU (A/sea Valley Alliance v. Evans, 161 F Supp 2 ad 1154 [2001]). Although the Court's 
riding a:~%cted only one ESU, the intezprefive issue raised by the ruling called into 
questiorL nearly all of NOAA Fisheries' Pacific salmonid listing determinations. On 
remand, NOAA Fisheries vohmtarily reviewed all of its previous listing decisions as well 
as addit onal petitions filed by others. In June 2004, NOAA Fisheries issued a new 
propose:l rule evaluating 27 ESUs (69 FR 33102). NOAA has now proposed that the 
Lower Columbia River Chinook ESU, the Columbia River chum and the Lower 
Columbia River O. myk/ss ESU remain listed under the ESA as ~ species (69 FR 
33102). In addition, NOAA proposed that the Lower Columbia River coho ESU be listed 
under t~e ESA as threatened (69 FR 33102). All of these species occur in the Lewis 
River h:low Merwin Dam. 

Section 7(a) (2) of the ESA requires federal agenciea to ensure their actions do not 
jeopardize listed species. Each oftbe Lewis River Projects is licensed by the FERC, and 
PacifiCcnp and Cowlitz PUD must comply with license articles that direct project 
operations and natural resom~ protection. FERC's issuance of new licenses for the 
Lewis Biver Hydroelectric Projects con~tutes a federal action trigserin 8 the need for 
section '1 conmdtatio~ On Octob~ 14, 2004, FERC designated PacifiCorp and Cowlitz 
PUD a~ its non-federal representatives under U.S. Fish and Wildlife Service/National 
Marine Fisheries Service ESA section 7 regulations. PacifiCorp and Cowlitz PUD have 
prelmx~| this BE in accordance with their designated ESA authority (see 50 CFR § 
402.08). It addresses impacts from PacifiCorp's ownership and operation of the Merwin, 
Yale and Swift No. 1 projects; and Cowlitz PUD's ownership and operation of Swift No. 
2. Cowlitz PUD has contracted with a third party (cung~ltly PacifiCorp) to perform 
certain (~-ration functions. This BE addresses the effects on listed species as well as the 
new proposed listing decisions for the Lower Columbia River coho as well as the Lower 
Columbia River Chinook ESU, the Columbia River chum ~ the Lower Columbia River 
O. myk~s ESU. If necessary, Pacificorp and Cowlitz PUD anticipate that NOAA will 
issue both a biological opinion and a conference opinion. However, it is likely that a final 
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listing decision may occur for the species of concern before NOAA finalizes its 
biological opinion. The BE has incorporated the best available scientific informa~on 
from the proposed ~ decisions in the most recent federal register notice. 

This BE identifies conservation measures that PacifiCorp and Cowfitz PUD propose to 
implement under the new FERC licenses. The primary goals of these proposed 
conservation nma~ures are to provide PacifiCorp and Cowlitz PUD with ESA coverage. 
This BE addresses impacts from PacifiCorp's ownersh/p and role as licensee and 
operations of the Merwin, Yale and Swift No. 1 projects; and Cowlitz PUD's ownership 
and role as licensee and operations of the Swift No. 2 project; and the designated 
operation functions PacifiCorp or another contractor performs pursuant to agreements 
with Cowlfl2 PUD for Swift No. 2. 

1.4 PROPOSED ACTION 

The lm3posed action for this consultation is the continued operation of the Lewis River 
Hydroelectric Projects (Yale Project FERC No. 2071, Swift No. I Project FERC No. 
21 1 I, Merwin Project FERC No. 935 and Swift No. 2 Project FERC No. 2213), operated 
under four new licenses for terms of 50 years consistent with the Lewis River Settlement 
Agreement. 

The proposed action includes a comprehensive suite of salmon protection and restoration 
measures and actions that will be implemented in a phased approach over the terms of the 
licenses to primarily benefit spring Chinook, winter steelbead, and late-run coho. The 
fish passage elements of the program will be subject to rigorous performance standards. 
These include overall quantitative survival standards, specific salmon life stage standards 
and facility design standards. These will assist in gauging program success and whether 
there is need for potential facility adjus~ents or ultimately, facility modifications. 

The overarching goal of the comprehensive program is to achieve genetically viable, self- 
sustaining naturally, reproducing, harvestable populations of these species above Merwin 
Dam at greater than minimum viable populations. There is recognition that commercial 
and tribal harvest and ocean conditions may dramatically affect program results but are 
not within the Licensees' control. Status checks are built into the program over time to 
monitor progress and adaptively manage the program as needed to maximize the 
expected benefits. 

A cenUul, significant feature of the comprehensive program involves reintroduction of 
extirpated salmon species into their historical range upsUeam of Merwin Dam. The 
program takes a comprehensive approach to salmon protection and reintroduction given 
the experimental nature of reintroducing extirpated anadromous species into their native 
range after many decades have passed. A key premise of the program is that it will 
provide an estimated 174 miles of potential anadromous fish habitat above Merwin Dam. 
Of this, 117 miles of habitat above Swift No. 1 Dam will become available in the fourth 
year of the reintroduction program as fish are trapped at Merwin Dam and transported 
upstream to above Swift Creek Reservoir. Over the next seventeen years, unless 
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otherwise directed by NOAA Fisheries and the United States Fish and Wildlife Service 
(the "Se.'v/ces"), each species will be reinU-oduced to Lake Merwin and Yale Lake via 
newly conslzucted upstream fish passage facilities at the Merwin, Yale and Swift Projects 
and downstream passage at Yale and Merwin Projects. Ultimately, this program will 
result in uninterrupted upstream fish passage for steelhead, salmon, cutthroat, and bull 
trout the)ugh each of the reservo/rs associated with the Lewis River Projects. 

The I.x-v,is Projects are high-head projects that pose technological and behavioral 
challenges with respect to fish passage. As a result, the program includes many other 
importmt and complementary measures to underpin and strengthen the reintroduction 
effort. These include habitat preparation activities in the tributaries to the project 
reservot's prior to species reintroduction, funding for habitat protection and restoration 
projects on key tributary streams to the reservoirs, and supplementalion using hatchery 
fish ovw a period of years both to launch the reintroduction effort and provide support 
over time. The trap and transport effort will include the best available technology and 
designs to address the specific characteristics of the Lewis projects a s  high-hend, high 
flow projects. Project uperational changes also will be implemented to address impacts 
on species downstreanL 

Under rite proposed action, it will likely take many yeats to reap the furl benefits of all 
the me~nnes and activities that will be undertaken and for the program to fully succeed: 

• Hahn. tat restoration activities need to occur over a period of several years to make the 
h a b i ~  fully fun~/oning and productive; 

• It will take several life cycles of salmon to determine whether the program is 
delhm-ing anticipated benefits and to better understand potential outside impacts on 
the t.rogram such as harvest; 

• The program contemplates phasing in reintroduction into the three reservoirs so that 
eXlXrience and knowledge gained f ~ n  reint~iuction above Swift No. 1 Dam can be 
applied to reimxoduction into Yale Lake and Lake Merwin subsequent efforts; 

• It will take time to comtruct fish passage facilities and time to determine what is 
worlfing or what needs to be modified based on esmbllst~ performance standards; 

• An tggressivc monitoring and evaluation program, overseen by a multi-party 
committee, will be undertakm over many years to collect new information and 
scia:t/fic data to implement an adaptive mamge~ent approach to species restoration 
and protection. 

As not~i, the proposed action includes rigorous fecifity and fish survival performance 
sumdarrs and a monitoring and evaluation program to track progem. The program also 
include~ built-in, major "status checks" in years 27 and 37 to provide for a detailed 
review of program measures and activities and to track progress. If reintroduction 
outcome goals are not being met in years 27 and 37, "limiting factors analyses" will be 
undertaken to more precisely determine whether performance and species goals have 
been m~% whether other factors are undermining program performance, and whether 
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other actions could be undertaken to provide biological benefits equivalent to any projc~zt- 
related limiting factor. 

In addition to the phased reinU'oduction of  exthImted anadromous species and 
construction o f f s h  passage facilities, the proposed action also includes hatchery and 
supplementation prognuns; flows in the Lewis River bypass reach; construction of  an 
aquatic habitat channel; minimum flows below the Merwin Dam; plateau operation and 
ramping procedures; wildlife habitat acquisition, protection, and management; recreation 
upgrades and maintenance; cultural and historic resources protection measures; funding 
of law enforcement; and a visitor's center. All of  these may provide indirect benefits to 
aquatic species. The discussion below in this Section 1.4 provides additional details 
regarding the proposed action to assist in the reader's understanding of  its analysis in this 
BE; however, the Settlement Agreement is considered the best and most accurate 
description of  the proposed action, and has been relied upon by PacifiCozp and Cowlitz 
PUD m preparing this BE. 

1.4. I Action Area 

The action area is defined as all areas to be affected directly or indirectly by the Federal 
action and not m e a l y  the immedia te  a rea  involved  in the ac t ion  50 C F R  § 402.02(d) .  
The action area for the purposes of  this evaluation is the Lewis River basin fi~m its 
confluence with the Columbia River to the headwaters o f  the North Fork Lewis River. 
This area encompasses all direct and indirect effects to listed species. 

1.4.2 Lowis River ~ettlement Am-eement Terms 

A summary o f  the measures included in the Lewis River Settlement Agreement is 
presented in Table 1.4-I. More detailed information describing these measures is 
provided in the subsequent sections. The section numbers referred to in Table 1.4-1 
~ n d  to sections of the Lewis River Settlement AgreemenL 

Table 1.4-1 M m n r e s  proposed under the Lewis River Settlement Agreement with the Potential to 
AfrO: ESA Lhst~ S ~ x a .  
Ruource  A ~  
and S~t/om 
Section 3 

~lollrce 
Compom¢ 
Anadromotts 
Fish 
Rcinl~odx~ion 
Outconm Goals 

Upmeam Fish 
Passage 

Aqu~cs 
Section 4 

Prope~d Measure 

3.1 Work to Ichim, e genetically viable, 
rmturally spawnin& harvestable lX~Ulations of 
Chinook, smelhead and coho above Metwln 
Dan~ ~ s~tus of goals in Yems 27 and 37 
of new licenses. 

4.2 Merwln Trap. Repair the fyke net. 
Reduce generation when personnel are 
working the trap. Improve efficiency and 
human saf~y o f ~  Merwin trap and add 
a new mrt/ng end truck load/rig f a c ~ .  Track 
spring Chinook, coho a etoelhead from the 
Merwin sorting facility to Swirl Creek 
Reservoir or Yale Lake, per Upslream 
Transport Plan. Truck bull trout to Yale Lake. 

Timing 

Terms of the 
New Licemes 

By Year 2, 
mo(fify trap 
By Year 4, 

! opcram new 
coth~ion and 
mmsport 
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Resource Area Referee 
aad Set ' t ics Componen~ Proposed Me~mr¢ Timing 

4.7 Upstzeam Passnge at Yale Dam. 
an upstream *chat trap and sorting/trucking By Year 17 
f~lity. 
4.8 ~ passage at the Swift Projects. 
Conmxact an ~ adult trap and ByYear 17 
m~dns/mu:king fa~'lity. 

4.9.1 Collect-and-Haul Prngrams. Nat btdl 
trc~t in Yale and Swift No. 2 tmlrtces mxl 
transpoft to Yale Lake of u di~ by 
USFWS. Inve~gate alternative trspping 
medmd~ 

4.10.2 Bun Trout Pasuge in the Absenoe of 
Fish Fa~'iities. 1f4.7 and/of 4.8 By Year 17 at 

ere not comaucted, develop facility to collect Swift and Yale 
Imll trout at Yale and at Swift. 

Downstream 
Fish Passage 

4.4 ~ Transport at Swift No. IDm~ 
Install a rio,ring s u r f ~  c o l l i e r  sy~.m with 
guide walls and net, -* Swift ~ Colle~ 
anad~m~es fish, se~ mark a rob-rumple, and 
truck to relea~ pond below Lake Merwin. 
Release bell txeet in Yale Lake of below 

By Year 4.5 

4.4.2 Si~ng Chinook Satellim Conec~ion 
Fm~-i|/~. If directed by NOAA-F/sher/es, 
evaluate, dealgn and in,all a mudlite pamage If Requin~ 
facility in Swift Creek Rme~olr. 

4.4.3 Release i~ondL Comum:t release pond 
below Merwin Dam fof downs~am mignmet By Year 4.5 

4.5 DownsmNun Passnge at Yale Dm~ 
a floming surface ~ to Swi/~. Collect fish, 
sort, mink a sub-rumple, and wuck to relem~ 
pond below Lake Menv/n. Bull Uout will be 
reCtm~l W Yale Lake ~ l r ~  to the 
downmmm m l ~  1~1, d ~ n ~  on 
dovelopm~ m ~ .  
4.6 Dowmm~un Pamage m Merwin Dam. 
Inmdl a floati~ mff~e  s/m/far to Swift. 
Cone~ fish, tort, mark a eub-~mple, aml 
truck [o a ndc~c s/~ below Lake Menvin. 
Re]rose bull Uout in Lake Merwin or as 
d/mcted by USFWS. 

4.9.3 Yale smi Mm~in Bull Trout Enmdnment 
Evaluate aad implement 

to reduce mmdnnm~ up to and umil 
d o ~  flocdng toilet/or is const ru~ 

By Year 13 

By Year 17 

By Year I at 
Yale, when 
d~e~d by 
USFWS at 
Merwin 

Biological Evaluation o f  Salmon and Steelhead Page 7 
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Lewis River Hyda'~leclric Projscts 
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Resource Area Reanurce 
and Section Component Proposed Musm'e  Timing 

4.10.1 Bull Tront Passage in the Absence of 
Anadromous Fish Facilities. If4.5 and/or 4.6 By Year 13 at 
not built, develop d o ~  facility to Yale; aRer Year 
collect/Uamport bull trout. 17 at Merw/n 

Aquaria 

Section 5 

Aqtatics 
Se~on 6 

A ~ o n a l  
Aquatic 
Measures 

Bypass Flow 

5.1 Yale Sp/Uway modifications. Modify Yale 
spillway to improve downstream resident fish 
survival (including bull trout) during spill 
events. 

5.2 Bull Trout Habitat Enhancement Measures. 
Manage existing conservation covenants to 
lame~ bull trout habitat in perpetuity. 

5.5 Bull Trout Limiting Factors Analysis. 
Conduct LFA on Merw/n and Swift Creek 
Reservoir m'lnmuies. 

5.6 Public lnfommion Program to Protect 
L i s ~  ~ Species. Provide dgnnge 
and edncational materials to inform the public 
of efforts to reintmdoce and pro/nct listed 
anadromons fish to the Lewls River above 
Merw/n Dam. 

5.7 Public Information Program to Protect Bull 
trout lmtall dSnage taxi di~-ibme flyers to 
inform public about bull Izout in the project 
ILtCL 

By Yeer 4.5 of 
the Yale 
Liceme 

Complete 

By 2 "a 
aon ivem~ of 
Effncdve Date 

When 
p.eqeea  

Within 6 
months 

6.1 Bypass Reach. Release flows to the reach 
of  O,e Lewis River downsmmm of  Swi~q No. ! Yearl  
ending at Yale Lake. 

6.1.1Flowreleascs fiomca.nal ¢kain. Release Upon 
up to 47 ¢fa. completion of  

SwiR No. 2 
~ n  

6. 1.2 Comtru,'t upper rele:u¢ point~ Deign Yearl  
and constngt upper water releasc po/nt. 

6.1.3 Determine feasibility ofcomtrncted 
channel in bypass reach and fund conmuclion. 
Interim flow schedule: 60 cfs, July I t h r o ~  
Oct. 31; 100 of's, Nov. 1 through Jan, 31; 75 
cfs, Feb. 1 throngh June 30. 

Upon 
completion of 
upper mleue 
s~uctore 

6.1.4 Flow Schedule. Develop an interim and 
final flow release schedule for the bypass Start Year 1 
reach 

Merwin Flow 6.2.1. Ramping Rates Below Merw/n Dam. Up 
romping retes limited to 1.5 feet per hour, 
down ramping limited to 2 inches per hour, 
with critical flow set at 8,000 cfs; no ramping 
from Febnmry 16 thro~h June 15, one hour 
before/at~er sunrise or one hoar before/aflor 

Start Year I 
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Lewis River Hydroelectric Projects 
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Resource &rea Raomree 
and Sectk,n Compommt Pmpmed Meamre "rlmlng 

Aqumic E abim~ 
Section 7 

Habitat 
Enhancement 
Actions 

6.2.2 Plateau Operations at Merwi.n Dam. 
Follow Plateau Opermion procedures between 

i February 16 and August 15. C ~  in flow 
[ will be consistent with rmnping restriction of 
6.2.1 at or below flows of 8,000 cfs, and flow 
chaagm will be limitai to no more than one 

, change in any 24-born" pe~od, and 4 fimel in 
any 7-day period, of 6 times/month. 

6.2.3 S ~  Study aad Habitat Evalumion. 
Conduct smmding study and habitat evaluatlon 
below Menvin Dam to evaluate open0ion 
effects on amdrommm salmonids and tbeir 
Imbimm. 

6.2.4 Miedmum Flows Below Merwin Dam. 
Minimum flows nmse from a hlgh of 4,200 cfs 
(Nov I toDec 15) to 1,200 cfs (July 31 toOct 
12) 
6.2.5 Low Flow Preceding. During dry yean 
convene Flow ~ o e  Conunittee to 
implemem adap~ve mampmznC focusee on 
fmh need~ flood ~ tnd reservoir 
recreational pool levels. 

7.1 Lm~ Woody ~ P~Sr=~ sto~,~e 

for tree by other entities for habitat projects. 

Start Year I 

Complete by 
Year 3 

Start Year I 

As Needed 

l.mrge Woody I~bris uand~ direction of ACC Slart Yemr I of 
Merwin License 

7.1.1 Funding. Provide $2,000 annually for Withln 6 
qualified cmifiu to use for LWD projects and monflm of  
$ I 0,(X]O mmmdly for flw Aqu#tics Fund Merwin Licmmc 
esnmrked for Imbi~ projc~mk 
7.1.2 LWD Study. Cooduct a LWD study to Within l" year 
identify iuua #ml oppoNmfifi~ foe LWD of Mcuwin 
projects below Merwin Dam License 
7.2 Spawning Gravel Pmgrm~ Develop S~art wflhin 6 
~Wlfing grawl mmdtox~ mid i ~ m  ~ of 
prognun below Menvin. Effective Date 
7.3 Pnsimor Study. Condm:t one-tin~ mmiy of 
wbetber predmion in Menvin is, tin,ring CompUte by 
f~tor  ¢o ,mdnm~us  salmonid surviwd. Year 10 

7.4 Habitat Preparation ~ Release adult Within 6 
mlmon fw five yems imo tbe rmervoim prior momh, of 
to p4mmse to begin prepering tbe spawning Effective Da~ 
habitm and to mham~ nutrients. 

7..5 Aquatic Eahancement Fund. Provide P#cifiCorp 
fund~g for aquatic eahancement projects; stats in 2005; 
PacifiC, rap to provide $5.2 million over 14 Cowlit2 POD 
yems, and Cowlitz PUD to provide $520,000 s t a~  at end of  
over 20 years. Year I 

Biologi,'.al Evaluation o f  Salmon and Steelhcad Page 9 
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! Resource Area Resource 
and Section Component P r o ~  M m u r t  Timlug 

Supplememation 
Section 8 

Monitoring 
Se~ion 9 

~ e S  

Aqu~c 

Monitoring and 
Evaluation 

7.6 In Lieu Fund. Establish In Lieu Fund if 
the Services determine salmon/d introduction 
to Yale or Merwin is not required and pasuge 
facilit/es not built; Pac/fiCorp to provide up to 
a total of $30 ndllion; funds m be spent on 
aq~c ,mlmncmnen¢ measures. 

8.2 Auadmmons Fish Hatchery Adult Ocean 
Recruit Target by Species. Aondromous Fish 
Hatchery Production. Licensees will produce 
86,O00 ndult ocean ~ according to 
allocation in Section 8.2.1. 

8.3 Anadmmou$ Fish Hatchery Juvenile 
Prodo~on. Juvenile produ~oa tmgms are 
defined in Table 8.3 for Years 1-3, 4-5, and 6- 
60. 

8.4 Supplememmion Progra~ Licensees will 
suppteonmt ndult and jtrvenile udmon taxi 
mealhead according to allocation in sections 
8.4.1, 8.4.2, mid 8.4.3. 

Contributions in 
Years 11-13 
and 14-17 of 
Yale; Years 14- 
17 of Merwin; 
Years 14-17 of  
Swift No. I 

8.8.2 ~ juvemle acdimarion sites in Yale 
Lake and Lake Men,,~n~ Temporary sites in 
tn'buUu~ stn~m~ 

Sau't in Year I 

Start in Year 1 

Vmies by 
species and 
reservoir 

8.5 Residem Fish ~ Stoc, k 20,000 
lbs. of rainbow aonually in Swift Creek Start in Year I 
Reservoir. Stock 12,500 lb~ ofkokanea 
annually in Lake Merwin. 

8.6 Hatchery mgl S~pplementatinu Plan. 
Develop a plan for hatchery prnductlon and Start between 
supplementation according to Section 8.6. I Years 1 and 3 
and 8.6.2. 
8.7 Hatchery and Supplemeutation Facili6e% 
Upsmdes, and Mnintonancea. Fund or Per Schedule 
undmu~ upgmdm to exim/ug hatoherm in 8.7 
collaboration with WDFW and the ACC. 

8.8.1 Locate and install j ~ e  acclimahon 
sites (if feum'ble) above Swif~ Creek Reservoir. By Yeer 4 

By Year 13 

9.1 M o n i t o ~  and Evaluation Plans. Develop 
monitoring and evaluation plans to evaluate 
the effectiveness of varions aquatic measures. 
Prepme annual monitofng reporm. 

By 2 m 
anniversary of  
licenses 

9.2 Monitoring and Evaluation Related to Fish 
Passage. Monitor performance of upstremn As Needed 
and downstream passage facilities accordin8 to 
~erfonmmce criteria. 

9.3 Wild Fall Ch/nook and Chon~ Monitor 
spawners below Merwin. Annually 

9.4 Water Quality Mon/torm 8. Monitor water 
quality and fund N'PDES compliance As Required 
monitoring. 
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Resource Area Remurce 
and Seet/t,n Component . Proposed Meamre 

T~r~ 

Seclion I(' 

S~6on 1 [ 

~ a  

M~mmm 

PacifiCorp end Cowlitz PUD 
Lewis River Hydroelectric Projects 

FERC Project Nos. 935, 207 I, 2111, 2213 

Timing 

Report as 
Directed 

S~rt in Year I 

¸Land 
Acquisition 

RRMP 

Swift Cr~k 

Measures 

9.5 Monitor Hatchery and Supplementation 
Program. Assess effects of supplmnemalion 
efforts. 

9.6 Bull Tront MonitorinS. Monitor bull front 
collection ,rod test e~emate peuage fecil/ties. 

9.7 Resident Fish Assesmnont Monitor 
kokanee population in Yale mmually and 
i m p ~  of anadromons fish introduction on 

ws. Psc~fiCorp to fend 
monitoring of Menvin flows and flows inthe 
b y p m  nffi~ 

10.1 Yale Land Acquis~on and Habitat 
Protec~on Fund. Provide $2.5 million to 
perclme wildlife m i t i ~ o n  lands nmr the 
Yale Project. 

10.2 Swift No. i m~d SwifiNo. 2 Land 
Acquisition and Habitat Protection Fund. 
Provide $7.5 nfiliion to pwdmse wikHife 
mi6gmlon lands for the Swift No. I and Swift 
No. 2 pn~jems. 

10.3 Lewis River Land A~luiaifion and 
Habitat Pmte~on Fund. Provide $2.2 million 
total and matching ~ ' b e t / o m  annually net 
to exceed $100,000 or $500,000 in any ton 
c o m e c x ~  yean~ to pint.base wildlife 
mifigalion Im~ds in the Lewis Riv~ basin. 

As Required 

Annually 

In Years 1 and 
2 of  Effe~ve 
Date 

I ~  witch 
18 months of 
Swirl licenses 

Initia~ m Yem. 
4.5 of  Yale 
IAce~e 

10.8 Wildlife Habitat M a n a ~ t  PImL 
Dev~up the Wildlife ~ U ~  ~ Start in Year 1 
Plan to direct habitm ¢omecv~on funde and 
pro~a- ~fe~ivonms mouitori~ 
10.8.4 ~ Evmlua~on Proccduzcs. Update Year 17 
HEP mm'y of ~U WHMP UmdL 
Implemm~ the ILRMP tim will include all of  
paci~Coq~', n~n~ /on  mmumrm. 

11.2.1.1 Swift ~ Shon~ine Uae Sire. 
~ and mimaln d i spen~  um . i tn  on 
Pac/fiCo~ and USFS land sad wiflfin th~ 
~ c  projo= bmmd~y. 
111.11 Eagle CliffTndl. lX-v~lup u~l  from 

~ 3 p ~  
beSianing in 
Year I 

S~rlin Y ~  1 

Yew 4 
~ e  CtiffPerk to U S ~  boundary. 

I 1.2.1.3 Comml of Swift Forcm Camp. End of Year ! 
A c q u ~  campground from WDNR or 
n q ~ - , -  nmmSmam~ .gr~onu=t 

I 1.2.1.4 Swift ADA Accesm'biGuy Ymu~ I through 
I m p r o ~  Evaluate ADA compliance at 7 
developed fecil~es st Swift Creek Rmm-vok 
and rcnovat~ as needed. 

Biologi,:al Evaluation of  Salmon and Steclhcad Page 11 
K ~ N V ~ V I N  ~a~l~l~Ut.~]~LIw~ I ~  h i a m a  B~ 01 - I ~ , d o c  



Jnofflclal FERC-Generated PDF of 20050119-0138 Received by FERC OSEC 01/14/2005 in Docket#: P-2213-000 

PacifiCorp and Cowl/~ PUD 
Lewis River Hydmelecuic Projects 
FERC Project Nos. 935, 2071, 211 I, 2213 

Resource Area Resosrce 
and Section Component Proposed Measure Timing 

11.2.1.5 Swift Day Use Facilities. Provide a 
new picnic shelter at Swift Fotes~ Camp; 
toilets, picnic area and day use renovations at 
Eagle Cliff Park. 

Year 5 for Switt 
Camp; Year 11 
for Eagle Cliff 
Park 

I 1.2. 1.6 Swift Campground and C~uup Camp When needed 
Expam/on~ Expand campground and improve 
facilities. 

11.2.1.7 SwiflO&M. Operate and nmin~n ' Yearl  
, Eagle Cliff Park and Swirl Forest Camp. 

YaleLake : II.2.2.1YaleDispersedShorelineUseS/tes. ' Stert in Year I 
Measm~es Maintain and rmmage dispersed shoreline umc 

sites. 

11.2.2.2 Yale/IP Road Phase I. Attempt to 
secure accms to road and bddge. 

By Year 4 

ll.2.2.3Yale/IPRoadPhaseU. Develuptral], When Phase l is 
pmkin& n~ervoir sccem and day me facilities, complete. 

i i 

11.2.2.4 Yale/IP Road Phue  IIL Resurface Year 15 -16 
trail. 
1 i.2.2.5 Yale Trat'ls. Develop Saddle Dam Year5 
tnul segment, paddn8 ut Saddle Dam Park, 
management eppmach for Saddle Dam Pm'k, 
mu'l from Cousar Perk to Beave~ Bay, and 
loop mill in ~ .  

112.2.6 ADA Accessibility Improvements. ' Year I - 7 
Evaluate ADA compliance at developed 
faa'lities at Yale Lake and renovute u needecL 

I 1.2.2.7 Yale Park Boat Latmd2. Ex~nd the ' Year 4 
romp tad replace the dock~ 

ll.2.2.SBeave~BsyBout Latmch. Replace ' Year4 
the deck and r e p ~  bank ermion. 

11.2.2.9 Beaver Bay Day Use Parking. Isolate ' Year 4 
p~dn8  erea fiom weeand. 

I 1.2.2.10 Yale Lake Day Use Facilities. ' Year 7 
Improve facilities at Yale Park, Beaver Bay 
and Cougar Par~ 
11.2.2. I 1 Cougar Day Use Resuoom. Replace ' Year 6 
or renovute to meet ADA standerds. 

11.2.2.12 Beaver Bay Campground and Group ' Year 13 
Camps. Redesign campground and replace 
restrooms. 

11.2.2.13 CousarCampground. RenovaCetenl ' Year 14 
only campin 8 area. 

I 1.2.2.14 ~ ~ u n d  and Group ! When nesded 
Camp. Expand fac~li~es. 
11.2.3.1Merwin Dispersed Shoreline Use ' Yearl  
Areas. Maintain dispened shoreline use sites. 

Lake Merwin 
Measures 

11.2.3.2 Merwin Trails. Provide information 
about area trails. 

Year 5 
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Resource Area Remuroe 
and Sea/,m Component P r e p m ~  Meamn'e TiminZ 

Year 4 1 i.2.3.3 Marble Creek Trail. Improve tndl and 
ADA a~em~lity. 
11.2.3.4 South Shore Met'win Trail Accese. When needed 
Evaluate pom]fial trail easement from County 
land to lake. 

11.2.3.5 Merwin ADA Ao~sml~ility Years 1-7 
Improvemen~ Renovet~ Lake Merwin 
facilities. 

I 1.2.3.6 Boat ~ Exlend ramp at I 1/30/04 
Spnelyai Bay P~k. 

I 1.2.3.7 Ytle Blidge Bolting/IzeellS. 
Develop ~ for ~ non-mo~ized 
waterondl. 

Year 6 

11.2.3.8 Merwin Park Day Use Facilities. Ymr 4 
Provide new day use features. 

11.2.3.9 Merwin Park Picnic Shelters. Year 4 
O m s l n ~  new sheliets and move tablet 

ll.2.3.10Speelyailhu-kRestzoom. Upgmdato Year6 
, n e a A D A ~  
11.2.3.11DayUseP&rkin 8. Impmveparkln 8 Year l2  
at spnel]ad Bay Park. 
I 1.2.3.12 Mezwin O & M. Keep Cresap Bay Year l  
Cmpgroned open throngh September. 
Mainta/n exisfin8 sites and shoreline day use 

Lower River 11.2.4.1 Lower Lewis River Vault Toilets. Year I andby 
Measure* Provide new toilets at Cedar Creek, Merwin 2007 for Island 

l-Iatche~, Johnson Creek, Lewis River River. 
Hatr.lzry, and Island River ,o:en poinUL 

11.2.4.2 Lower Lewh River Day Use Year I I 
hnpmvemen~ Provide I~cmc ,-kk~ m 5 sites. 

Proje~Asea l l .2 .SI&EProgmm. ~ m c o l l a b o r a t e  'Years I-4 
Measures on a slnsle projea-wide I&E program. 

11.2.6 Vis/tof Mamgement Cmm'ols. 
P,~dico~ to imp~nent umeruh to onh~ee 
,,f~y mt viJ/~ e~oymm. 
11.2.7 Cmmmmicatione on Recreation Facility 
A n / k b ~ y .  PldfiCoq) will inform public 
when ~ site, are at capscity. 

Year I 

Year I 

11.2.8 Rec:eation Accese to Project Landa. Yearl  
Non-motmized day use allowed an 
lands. 

I 1.2.9 lznd Ownend~ Rete~on fur Year 1 
Re~eatioe. PacifiCo~ Ix, taine Switchback 
properly for future recreation development 
when needed. 

Biological Evaluation o f  Salmon and Steelhead Page 13 
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Resourea Area Resom'ea 
and Section Componemt , Proposed Memmre , Timing 

Year I 

~ P ~  
Recreation 
Mea~zes 

11.2.10 Parkin 8 and Dispersed Shoreline Use 
at Yale and SWIR Creek reaervoits. Overnight 
lmrldn8 allowed at boat latmches. 

11.2.11 Campgronnd Gate Acceas and Year 1 
Schedule. Cloae but not lock gates at 
campgrounds at night. 

11.2.12 Disper~d Camping Fonde to USFS. Yearl  
PacifiCorp provides $5,220 mmually to USFS 
to manage dispersed camping on USFS lard. 

a 

Year I 11.2.13 Vehicle Access end Use. Work to 
r e s e t  dispened cmpi  ead 
~ u s e .  

I 1.2.14 A D A - ~ ' b i e  Fishin 8 Sites. 
Assess feam'bflity of ADA-accesm'ble bank 
f tins*it  

11.2.15 Public Use of RV Dump Sites. Useof  
, PadfiCorp's RV dump s/tes to be allowed. 

I 1.3.1 Swirl No. 2 Power Canal Bank Fishing 
Facility. ~ ADA-oompliant bank 

f ity at bridse, with paemS 
and p o t a b l e  toilets. 

Year 7: Study 

Year 10: 
Implement 
Year I 

6/30/05 

11.3.3 1 & E Pmsmm. Coilabomm with Yearn 1 - 4 
~ r p  on a single project-wide I&E 
p m g m ~  

11.3.4 Recreation Access to Project Lands. Year 1 
Nowmototized day use allowed on lands 
within the SwiR No. 2 project bonadary. 

i 

Year I 11.3.5 D/spetted Camping Funds to USFS. 
Cowiitz PUD provides $780 annually to USFS 
to manage d ispon~ era#r ig  on USFS lead. 

Plea for Merwin, Yale and Swift No. 1. 

Flood Notification 12A Emergency Notification. PaciflCorp will 
Management conm'bu~ to Count-developed installation When installed 
Section 12 and. maintenance of emergency phone 

for flood no~fi~tio~ 

Communieatlons 12.6 NOAh, Communications Trammitter. 
Fund NOAA weather radio mmsmitter 8/23/03 
installation and reaimenance. 

High Ronoff 12.8 High RtmoffProeadm'e. Implement 
revised high nmoffpmcedm~ for all 3 project Year 1 
reset~im. 

Cultural Resom~e 13.1 Ctfltmld ~ .  Finalize and 
Section 13. I Mamgement Implement Historic Properties Menagenmm Year I 

13. I (I) Curate ertifacts in a secme location in As defined in 
the buin. i HPMP 

13.1 (2) Protect inte8~ of properties lis~d/n 
the National Register of Historic Places Year I 
fNRm'). 
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Rmouree Area Remuree 
sad Section Componont Proposed Maumre Timing 

Year I 

Soeioecov omics 

So,ion I .=.2 

Coordination and 
l:~--imon Idaldng 

Se¢¢ion I~. 

13.1 (3) Preserve re'hal access for traditional 
USES. 

13.1 (4) Monitor and protect cultxmd resonrces Yearl 
13. 1,2 Cowlitz PUD Obliptlon for Cultural 
Resomces. PUD will follow Unamicipated 
Di~overy Plan mui consuh m needed for 
Section 106 compfiance. 
13.2.1 Fund 2 full time law enforcement 
officen and on fifll-41~e fmh and wildlife 
oflice~ to paltol in the North Fork Lewis River 

Year I 

Within 1.5 
years 

! 3.2.2 Provide mand fuud~ for the Besiu in April 
mnin~nan~ of Foreu* Road 90. 2005 
13.2.3 Pine Creek Work Cem~ez 
Communication Link. Continue funding Ousoing 
suppmt 

13,2.4 Pm'fislly fund developmem of the As determined 
Vilfitor Infornm~on Center or perform by USFS 
maintenance for the term of the new licenses. 
14.2 Tedmical Coordination Committe~. 
Form one teclm/cal ~ for temsm/al 
implementmion and one for squatic 
imp]ementatio~ 

Witlfin 60 days 

1.4.2.1 Fish Passage and Reintroduction Measures 

Merwin Trim - From and after the effective date of  the Lewis River Settlement 
Agreem, mt, PacifiCorp will modify the existing fish trap located at the base of  Merwin 
Dam as aeeded to improve worker safety and increase fish handling efficiency without 
introducing additional risk to fish t. Until construction of  the Merwin Upstream 
Collecti, m and Transport Facility is complete (described below), the upgraded Merwin 
Trap will be operated to collect hatchery fish retumin8 from the ocean and to tnmsport 
any bull trout to Yale Lake unless otherwise directed by the USFWS. Fish other than 
hatchet3" fish, anadromons fmh destined for transport, and bull trout will be rettuned to 
the rivez below Merwin Dam. 

R~trc<tuction Above Swift No. 1 Dam - Beginning one year prior to completion of  a 
Swift dc wnmream passage facility, the Licensees will begin a supplementation program 
to intro<ace adult aslmon and steelhead into the basin upslxeam of  Swift No. 1 Dam. 
This early supplementation effort provides natural progeny to initiate the re'introduction 
effort, ~bich is aimed at reestabtishing natural runs. Collection and transport ofnaturai 

a PacifiCal, will ~ the f~e portion oft~ Merwin Trap or imt~dl another f~o to decre~e the risk of 
I~ury to ~i~ in the f~lity. PacifiCorp will also, to the extent f~%k. l~n~t the &schL'ge from the 
gtmctation fac~litiu at Merwin Dim for safety p~pe¢~ to a max~um flow to be dmermi~ by 
PacifiCor~ and WDFW when personnel me working in the existing fish trap until such time as upgrades to 
the Merwin Trap are effective in providing a greater mmNin of safety for personnel. 

Biological Evaluation of  Salmon and Steeihead Page 15 
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juvenile outmigrants will coincide with completion of downstream collection facilities at 
Swift No. 1 Dam (described below). An added benefit of these measures is the addition 
of marine derived nutrients into the system and preparation of habitat for future spawning 
and fifll-scale reinU'oduction. 

Concunent with implementing the supplementation program, PacifiCorp will begin a 
design, pcrmiUing and construction phase for upstream passage at Merwin Dam and 
downstream passage at Swift No. 1 Dam By six months after the fourth anniversary of 
the issuance of the new license for the Merwin Project, PacifiCorp will construct and 
begin operating an upstream trapping, sorting and hauling facility at Merwin Dam 2, and 
PacifiCorp and Cowlitz PUD would construct and begin operating a downstream modular 
surface fish collector at Swift No. 1 Dam with sorting and hauling capabilities. 
PacifiCorp will also construct a stress release pond below Merwin Dam. All downstream 
migrating anadromous salmonids collected in the surface collector will be ~-ansported to 
that stress release pond. These facilities will result in up and downstxcam passage of 
spring Chinook, winter stoelhead, late-run coho, bull trout and sea-run cutthroat to and 
fix~m natural spawning and rearing habitat above Swift Dam. A monitoring and 
evaluation program will be put in place at that time to allow for measm'ement of 
performance standards. 

Beginning upon completion of the Swift d o ~  facility, the supplementation 
program described above will be expanded to include juvenile salmon and steelhead and 
will continue for a min~um of 15 years for spring Chinook and winter steelhead and 9 
years for late-run coho. 

R¢imrodqction Above Yale Dam -In addition to hauling adult salmon and steelhead 
collected below Merwin Dam to above Swift No. I Dam, PacifiCorp will haul a portion 
of collected fish to Yale Lake to prepare the habitat for future fish and to seed the 
~ibutaries to Yale Lake. PacifiCorp will commence this supplementation as directed by 
the ACC. 

Concurrent with implemcmting the Yale supplementation program, PacifiCorp will begin 
a design, permitting and construction phase for downstream passage at Yale Dam. On 
the thirteenth anniversary of the issuance of the new license for the Yale Project, 
PacifiCorp will begin operating a Yale downstream passage facility. All downstream 
migrating anadromous salmonids collected at Yale Dam will be transported to the stress 
release ponds below Merwin Dam. A monitoring and evalua~on program will be added 
for downstream passage at Yale Dam at that time to allow for measurement of 
performance standards. 

Upon completion of the Yale downstream facility, the supplementation program 
described above will be expanded to include placing juvenile salmon and steelhead into 
Yale Lake and will continue for a minimum of 15 years for spring Chinook and winter 
steelhead and 9 years for late-run coho. 

2 When demgning the facility, vn~nee~ would look at the full mite of pore%Iv options, including without 
lindtation (a) 8 complete new facility and (b) incorporat/on of the Merwin Trap (as upgraded) into the new 
design~ 
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FUll Rehtllp4uction and Connectiviw Throughout the Lewis River Projects -PacifiCorp 
will haul adult salmon and steelbead to Lake Mvrwin to prepare the habitat for future fish 
and to seed the m~ontaries. PacifiCorp will commence this supplementation as directed 
by the Sc'rvices. 

Conctm~mt with implemenfin8 the supplementation program, the Licensees will begin a 
design, r ¢rmitting and consizuction phase that will include downstream passage at 
Merwin md upstream passage at Yale and the Swift Projects. On the seventeenth 
annlversiry of the issuance of the new license for the Merwin Project, PacifiCorp will 
begin operating a Merwin downstream collection facility (which will include sorting and 
hauling ,=pabilities) On the seventeenth anniversary of the issuance of the new license 
for the Yale Project, PacifiCorp will begin operatin 8 a Yale upstream passage facility. 
On the s~wenteenth anniversary of the ismmnc~ of the new license for the Swift No. 1 or 
Swift No. 2 Project, whichever is later, PacifiCorp will begin operafin 8 a Swift upstream 
passage facility. All downstream migrating anadromous salmonids will be uansported to 
the stresi release pond. Adding these facilities to the existing upstream facility at 
Merwin Dam and downstream facilities at the Swift Projects and Yale Dam will result in 
up and downstream passage of spring Chinook, winter steelhead, late-run coho, bull trout 
and sea- mn cutthroat to and from natural spawning and rearing habitet throughout and 
above the Lewis River Projects. A monitoring and evaluation program will be added for 
the new facilities at that time to allow for measurement of performance standards. 

Beginning upon completion oftbe Merwin downstream facility, the adult 
supplementmion program described above will be expanded to include plac'mg juvenile 
salmon ~md steelhead into Lake Merwin and will continue for a minimum of 15 y~ers for 
spring Chinook and w/n~r steelhead and 9 years for late-run coho. 

Svri~z Chinook Satellite Collection Facility - If NOAA Fisheries concludes at any t~me 
that d o g ~ - e s m  passage at the Swift No. 1 Dam is not effective for collecting spring 
Chinook because of that species' unique behavior issues, and that a satellite collection 
facility Ires a reasonable likelihood of more effectively collecting spring Chinook, then 
PacifiCc~p will desisn and install such a fac/I/W. 

Sveci~ Transvorted - Initially, for purposes offish passage, the Licensees will only 
~ m ~ o r t  spring Chinook, w/nter stcelbead, coho, bull trout and sea-rim ~ Any 
other sp=cies inadvertently collected will be term'ned to the fiver and not transported. 
Notwithstanding the preceding sentence, the Licensees, after consultation with the ACC 
(Aquatics Coordinating Committee) 3, and if  direoted by the Services, shall also transport 
fall Chbs>ok or summer s~e]bead that ent¢= the passage facilities. 

Mode o~' Un~xeam Tnmsport - 

eL Upstream Transport Before Full Adult Fish Passage - Unless and until alternative 
technologies are implemented (see paragraph b, below), the Licensees will 

J The ACC is composed of representatives of the pm6es to the Se~lement Agreement, mc l~g  NOAA 
Fisheries. 
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provide for the transport by truck of species collected at an upsmmm transport 
facility. Once the Merwin UpsUeam Transport Facility is completed, and for so 
long as trucks are used, the Licensees will provide for transport according to the 
Upstream Transport Plan described below. 

b. Upstream Transport After Full Adult Fish Passage - On or before the thirteenth 
anniversary of the issuance of all new licenses, the Licensee responm~ble for each 
upstream transport facility (PaciflCorp for the Merwin Upstream Transport 
Facility and Yale Upstream Facility and PacifiCorp and Cowlitz PUD for the 
Swift Upstream Facility) shall evaluate whether alternative adult fish transport 
technologies (such as fish trams, cable lifts or other new technologies) at the 
facility will allow I r a ~ o n  of the fish with the lesst practicable amount of 
handiing or other slrnss inducing actions, considering the need for sorting fish. If 
certain conditions are met, and if  the Services determine that alternative transport 
technologies are suitable for meeting the Services' fish passage goals and the 
biological benefits are expected to be equal to or greater than the benefits of Uap- 
and-transport by truck, then the Licensees will implement such alternative 
transport technologies for upsUeam transport. If alternative technologies are not 
used, the Licensees will continue to Uansport collected fish by tuck 

c. U ~  Transport Plan. The Licensees will develop, in Consultation with the 
ACC and with the approval oftbe Services, a plan that shall describe the 
fiequency and procedures for upstream fish passage. The Licensees will provide 
for the Uansport of fish at a minimum frequency of  once daily, or more i f  
necessary to achieve safe, timely and effective passage. 

& Downstream Transport. PacifiCorp shall provide for the downstream transport of 
migrating transported species collected in the Swift Downstream Facility, the 
Yale Downstream Facility and the Merwin Downm;esm Facility by truck. 

e. Downstream Transtx)rt Plan. PacifiCorp shall develop, in Consultation with the 
ACC and with the approval of the Services, a plan which shall describe the 
frequency and procedures to achieve safe, timely and effective downstream 
transpo  

Subject to the final approval of the Services, PacifiCorp will develop and implement 
studies to inform the design of the fish passage facilities with the goal of improving the 
likelihood that the passage facilities will be successful as initially ~ Needed 
information may include the hydraulic characteristics of the Swift No. 1, Yale, and 
Merwin forebays (e.g., a three-dimensional 3D numerical flow-field analysis) and the 
behavior of juvenile salmonids. 

The Licensees will design the fish passage facilities to meet the defined performance 
standard targets (descn%ed below). The Licensees will use the best available technology 
for the type of passage facility being constructed, and design the facility to provide 
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flexibility for subsequent adjustments or modifications 4, i f  needed, to meet performance 
standard.;. 

Overall ]'erformance Standards for Salmonids - The Licenses  will achieve the following 
overall performanfe standards for fish passage: Overall Downstream Survival (ODS) o f  
greater tlmn or equal to 80% until such time as the Yale Downstream Facility is built or 
the In Lieu Fund in lieu of  Yale Downstream Facility becomes available to the Services, 
after wl~ eh time the ODS will be greater than or equal to 75%, Upstream Passage 
Survival (UPS) of  greater than or equal to 99.5%, and Adult Trap Efficiency (ATE) to be 
established as desen'bed below. The ODS of  80% or 75% are aggressive standards and it 
is likely that they w/ll take some time to achieve. If  these performance standards are not 
achieve¢, the Licensees will take the actions set forth in Section 4.1.6 of  the Settlement 
Agreenu..at and described below. 

i '~ssa~ Facility Desian Perfornlm~e Standards for Salmonids - PacifiCo~ shall 
¢~esign and construct downstxeam fish passage facilities to achieve (i) a Collection 
Efficiency (CE) of  equal to or greater than 95% and (ii) a CoHcc'don Survived 
(CS) of  equal to or greater than 99.5% for molts  and 98% for fry, and (iii) adult 
l:ull trout survival o f e q ~  to or greater than 99.5%. Design perfonnan~ 
cbjactives for injury are less than or equal to 2%. The Licensees shall design and 
consmmt upstream fish passage facilities to achieve the UPS equal to or greater 
taan 99.5% and the ATE as descn'bed below. 

ttdult Trim Efficiency for Anadromous Salmonid and Bull Trout - The Licensees, 
t3gether with the Services, WDFW, Yakama Nation, and the Cowlitz Tribe, and 
ia consultation with the ACC, will develop an ATE performance standard target 
tot the terms of  each new license to e n m ~  the safe, timely, and effective passage 
(,f adult anadromous sahnonids. Until such time as the standard has been 
developed, the Licensees will use NOAA Fisheries' existing fish passage 
b~idelines (NOAA Fisheries 2004). 

Adius~.~mts or Modifications to Pusa~e Facilities - I f  the ODS is not being met, then the 
L i ~  will make ~ adju~ents  or facility rood/tic.iota to downmzeam passage 
facilities, as follows: 

(1) lfth¢ CE is leas than 95% and greater than or equal to 75%, or the CS for smolts 
is less than 99.5% and 8reate~ than or equal to 98%, or ffthe CS for fry is less 
than 98%, and greater than or equal to 9 6 " ,  or injuries to juvenile transported 
~ d r o m o u s  species caused by downstream collcctiun and transport are 
than 2% but less than 4%, PacifiCorp will make facili W adjustments directed by 
the Semces  to achieve the performance standard or standards that are not being 
met, but will not be required to make facility modific~ons; or 

4 For purloses of the Settlement Agreement, a Facility AdjusUnent is a physical passage facility upgrade, 
improvonamt or sddifion tim was pan of the o~ginal desigu of the iaamge ~ ,  or an a d j ~  to ~ 
fish passage facility or its operations. A Facility Modification is a physiud alteration or addition to a 
physical l~usage facility that requires a new design~ 
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(2) Iftbe CE is less than 75%, or the CS for smolts is less than 98°/0, or the CS for fry 
is less than 96%, or injuries to juvenile ~'ansported anadromous species caused by 
downstream uansport are greater than or equal ~o 4°1o, PacifiCorp shall make the 
facility modifications 5 directed by the Services to achieve the performance 
standard or standards that are not being met; provided that if  the Services believe 
a facility adjustment will likely achieve the performance standard or standards 
that are not being met then PacifiCorp shall first make facility adjustments as 
directed by the Services. 

(3) If the ODS is being met but CE is less than 95%, the CS for smolts is less than 
99.5%, the CS for fry is less than 98%, or injury to juvenile transported 
anadromous species caused by downstream transport is greater than 2%, 
PacifiCorp will make facility adjustments directed by the Services to downstream 
facilities but shall not be required to make facility modifications to achieve the 
performance standard or standards that are not being met. 

(4) For bull trout, PacifiCorp shall make facility adjustments or facility modifications 
to downstream passage facilities as follows: 

(a) If the survival of bull trout is less than 99.5% and the survival is greuter 
than or equal to 98%, or injuries caused by downslream collection and transport 
are greater than 2% but less than 4%, PacifiCorp shall make faCdity acfjmmnents 
directed by the Services to achieve the performance stsedard or standards that are 
not being met, but shall not be required to make facility modifications; or 

Co) fit.be survival of bull trout is less than 98%, or injuries caused by 
downmxeam collection and transport are greater than or equal to 4%, PacifiCorp 
shall make the facility modifications directed by the Services to achieve the 
performance standard or standards that are not being met; provided that if the 
Services believe a facility adjustment will likely achieve the performance standard 
or standards that are not being met then Licensees shall make facility adjustments 
as directed by the Services. 

(5) For transported species, if UPS and/or ATE are not being met, then the Licensees 
(PacifiCorp for the Merwin Upstream Transport Facility and Yale Upslxeam Facility, 
and PacifiCorp and Cowiitz PUD for the Swift Upstream Facility) will make facility 
adjustments or facility modifications to upstream passage facilities as directed by the 

'Services. 

Except as otherwise provided in the Lewis River Settlement Agreement, the Licensees 
(PacifiCorp for Merwin, Yale and Swift No. I and Cowlitz PUD for Swift No. 2) will not 
be required to: (a) make structural or operational changes with respect to their generating 
facilities or Project reservoirs to achieve performance standards, Co) replace any fish 
passage facility with another passage facility, or (c) install additional collection and 
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transport facilities or alternative fish passage facilities beyond those required by the 
Lewis River Settlement Agreement. 

Lieu r u e d -  

The Licensees will torero-act and operate the Yale and Merwin downstream facilities and 
the Yale and SwiR upstream facilities as deacn~ed above unless the Services, upon a 
review of new information relevant to reintroduction of fish passage into Yale Lake and 
Lake Merwin, determine at least four and a h~f  ycam prior to the operation date for a 
passage ;~ l i ty  that the facility should not be constructed. In lieu of comlxuction of a 
passage : . - ' ~ ,  PacifiCorp will conm%ute to an In Lieu Fund as follows: $I0 million in 
lieu ofa iuveuile surface collector at Yale Dam; $I0 million in lieu of a juvenile surface 
collcctm at Merwin Dam; $5 miUion in lien of an upstresm adult fish pasmge facility at 
Yale l ~ n ;  and $5 million in lieu ofsn upsmmn adult fish passage facility in the vicinity 
of the S~ziR Projects. The In Lieu Fund will be used for Services-approved mitigation 
measure; that collectively contribute to meeting the objective of achieving equivalent or 
greater l:enefits to anadromous fish populations as will have occurred if passage through 
Yale Lal:e and/or Lake Merwin had been provided. Measures may include additional 
lmbitat enhancement in the basin; habitat protection, additional research or other 
approprhte actions that will benefit listed species. The Settlement Agreement includes a 
list oflxem'ble mitigatien measures to be implecaented with the In Lieu Fund (Schedule 
7.6.2 to 't~e Settlement Agreement). Examples of mitigation measures that PacifiCorp 
may implement with the In Lien Fund include: 

North Fczk 

Assess and repair the highest priority culvert passage problems on Ross, Johnson, 
Col~in, Cedar, Beaver, John, and Brush creeks and an unnamed tributary to Cedar 
Creek 

• Imlmove passage at tbe Grist Mill dam on Cedar O e ~  inchding a sordng and 
bantling facility and fund the monitoring progrmm 

• Remove chin on Bitter Oeek or provide passage 

• Remove dam on Colvin Creek including sedimems and repair damage from slide 

• Rec~mnect and enhance off-chunnel habitat along the lower reaches of the Lewis 
Riwr wber  diking occurs 

• Enl~mce floodplain habitat sm'rounding Eagle Island 

• Idemify and ~ roads that are conm~uting excess sed'unents to streams in the 
bas~* 

• Restore degraded riparian conditions along tributaries to the lower Lewis River 

• Identify sources and reduce inputs of fine sediments to Cedar Creek 

Biological Evaluation of Salmon and Steclbead Page 2l 



Jnofflclal FERC-Generated PDF of 20050119-0138 Received by FERC OSEC 01/14/2005 in Docket#: P-2213-000 

PacifiCorp and Cowlitz PUD 
Lewis R/vet Hydroele¢~'ic Projects 
FERC Project Nos. 935, 2071, 2111, 2213 

• I n ~  functional LWD structures in appropriate slresm reaches 

• Accelerate recruilment o f  conifers along stream reaches to provide future inputs o f  
LWD 

• Enhance pool habitat in Cedar Creek and other tributaries in the basin 

• Fence livestock away from streams especially Cedar, Pup and Ch¢latch/e creeks 

• Repair slide upstnmm on Lewis River hatchery on the mainstem that buried chum 
spawning habitat 

• Control farm run-off and biowaste streams 

• Restore and enhance wetlands and springs 

• Identify conm'bu~ng causes and develop solutions to summer low flow conditions in 
Cedar Creek and other tributaries 

• Identify and remove unauthorized diversions in Cedar Creek basin 

• Remove invasive non-native vegetation along riparian corridors 

East 

• Remove culverts from Brezee, McCormick, Mason, and Dean creeks 

• Restore upper East Fork spawning and rearing habitat 

• Create funding parmership to restore Stordahl gravel pits and potentially create chum 
spawning habitat 

• Fund an East Fork Monitoring program 

• Restore and enhance off-channel and floodpl~n habitat in the lower 10 miles o f  the 
main.stem East Fork 

• Reconnect and enhance side channels and areas with upwelling to provide chum 
spawning habitat 

Stab'flize erosion problems in the mainstem East Fork and Wibutaries 

Reduce turbidity caused by gravel mining operations 

Increase functional LWD s~'uctures in appropriate stream reaches 

Restore riparian corridors and forested wetlands 

Reduce livestock access to the fiver and its tributaries 
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• Restore and enhance wetlands and springs 

• Enl~nce pool h a b i ~  for thvrmal refilge 

• Idemify unauthorized private diversions and/or withdrawals within the basin 

• Control invasive non-native plant species along riparian corridors 

The lists above are examples of the types of measures that will be fimded and 
impemented with the In Lieu Fund. Any mitigation measures that are implemented 
will be reviewed and approved by the Services. 

Remtr~uction O u ~ m e  Goal Status Checks - 

The reinm3duction outcome goal of the comprehensive aquatics program contained in 
Sections 4 through 9 of the Lewis River Settlement Agreement is to achieve genetioally 
viable, s-.lf-sustainm" g, natundly-reprodu~lg, harvestable populations of spring Chinook, 
winter meclhead and late-run voho above Merwin Dam greater than minimum viable 
populafi,ms. The Licensees are not respomdble for limiting factors that are not ~latcd to 
project effects (e.g., lmrvest). The reintroduction outcome goals are separate from the 
targets ndaling to numbers of returning hatchery fish (described below). 

~hase I Status Check- Year 27 

I': is anticipated that it will take at least 10 years following the last step in fish 
passage implementation to allow all facilities to achieve their best posm'ble 
performm~oe and for supplementation to be completed. In addition, the f~ll 
passage scenario needs time to allow for supplementation actions to have an affect 
and for adequate seeding to occur in the available habitat. This brings the 
program to what is known in the Lewis Rive~ Settlement Agreement as the Phase 
l Stares Check. lt is at this point that the ReinU'odu~on Outcome Goals are 
evaluated. 

On or after the later of the following (a) the 27th annivenary ofimuance of the 
new liceme% or (b) the 12th year afl~ reintroduction of anadromcms fish above 
Swift No. 1 Dam together with the operation of both the Merwin Upstream 
Transport Facility and the Swift Downstream Facility, the Savic~ will 
whether the ~-inUvduction outcome goal has been achievvd for each North Fork 
lewis River anadromou8 fish population that is being ~ pumuant to the 
l~ais Riv~ Settlement Agre~nvnt (~Pha~ I Status Check"). The Services will 
consider the variability of the factors influencing the sucoeu of the program over 
~me, such as cycles of ocean conditions, and will include an appropriate temporal 
component in developing and applying their evaluation methodology. If the 
~:imroduction outcome goals am being met, then the IAcenaoea will continue to 
cperate the pasmge facilities and to seek improvements towards perfccmance 
standards. If reintroduction outcome goals are not being met, PacifiColp will 
conduct a limiting factors analysis (LFA) to determine the root causes for sub- 
optimum reintroduction outcome goal numbers. If it is detennin~ that the 
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primary limiting factor is attributable to the projects, the Licensees will 
implement measures that will provide biological benefits substantially equivalent 
to the impact of the project-related limiting factor (e.g., habitat enhancement 
projects, continuing juvenile supplementation, etc.). Examples off'actors 
unrelated to Project effects include, but are not limited to, harvest, upstream of 
Merwin, off-Project habitat conditions (e.g., degradations in habitat due to forest 
management practices and natural ~ h i c  events), and ocean conditions. 
The suite ofposs~le t~nedies at the Phase I Status ~ k  does not include: (1) 
structural or operational changes with respect to generating facilities or Project 
reservoirs to achieve standards, (2) replacement of any fish passage facility with 
another passage facility, or (3) installation of additional collection and a-ansport 
facilities or alternative fish passage fa~dlities. 

Phase II Status Check - Year 37 

After the Phase I Status Check, the Lewis River Settlement Agreement provides 
for an additional 10 years to evaluate whether any new remedies have had an 
impact on the outcome goal and to allow time for the fish populations to react to 
those remedies. 

On or after the later of the following: (a) the 37th anniversary of issuance oftbe 
new l i ~ ,  or Co) the seventh year after the Phase I Status Check, the Services, 
using the approach developed pursuant to Section 3.1.2 above, shall determine 
whether the reinUodu~on outcome goals have been achieved ("Phase II Status 
Check"). Iftbe reintroduction outcome goals have been met, the Licensees will 
continue to implement the measures provided in Sections 4 tlu'ough 9 of the 
Lewis River Settlement Agreement for the remainder of the new licenses' terms, 
including adjusting end modifying fish passage facilities a s  needed to meet 
performance standards as described above. If any of the reintroduction outcome 
goals have not been met, PacifiCmp will perform a limiting factors analysis to 
determine the root causes for sub-optimum reintroduction outcome goal numbers. 
If the limiting factors analysis concludes, for £1 reintroduction outcome goals not 
being met, that all significant limiting factors contributing to the failure to meet 
such goals me unrelated to project effects, the Licensees will continue 
implementation of the measures contained in Sections 4 through 9 of the Lewis 
River Settlement Agreement, including adjusting and modifying fish passage 
facilities as described above, but will not be obligated to implement any 
additional measures. 

If the limiting factors analysis concludes that a project effect is a significant 
limiting factor in any reinUvducfion outcome goal not being met, in addition to 
continuing implementation of the measures contained in Sections 4 through 9 of 
the Lewis River Settlement Agreement, including facility adjustment and facility 
modifications, the Licensees will consult with the Services and determine what 
further actions would be necessary to meet the reintroduction outcome goals. 
Such actions may include, without limitation, consideration of stmotural or 
operational changes with respect to the generating facilities or Project reservoirs 
or construction of new or replacement passage facilities. In the event that the 
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~ ervices and the Licensees cannot reach agreement, the Services may exercise 
tJ~-ir applicable authorities and direct what actions should be implemented. 

Rationale for Phased Aonroach to Passat, e - As descn'bed above, the Settlement 
Agreem(mt provides for a phased approach to providing for and evaluating the success of 
fish pauage above Merwin Dam. The primary purposes of this phased approach are to 
allow ~ae  for habitat to become adequately seeded prior to reintroducing fish to certain 
areas, ard to allow the Licensees and fish management agencies to learn from initial fish 
passage results prior to designing and constructing additional passage facilities. For 
example, after reintroduction begins above Swift No. l Dam, the Merwin upstream and 
Swift downstream passage facilities will be allowed to operate for approximately 5 years 
to allow for at least one complete fife-cycle to be reached for each species and to allow 
adequate time for the habitat to become adequately seeded. This also allows time for 
~ , m t  of the first returns from ocean recruits. Tbe end of that 5 yesr period will 
coincide with the beginning of the design process for the Yale down~eam facility, which 
will incorporate any information learned in the prev/ous reintroduction phase. Once the 
Yale do,,mstream fucility is operadng, it will be allowad to operate for 2 year% durin8 
which time PacifiCorp and fish management agencies will evaluate its success prior to 
designing or constructing remaining fish passa8 • facilities. Since the Yale and Merwin 
downsWmm facilities are expected to be confisqn'ed d/fferently than the Swift 
downslr=m collector, this evaluation is critical because it will allow PacifiCorp and fish 
managc~nent agencies time to develop the Yale downstream facility and establish the best 
operating conditions for fish collection before considering passage at Merwin. 

The Plmse I Status Check ia set for the 27th mmiversary after issuanc~ of the new licenses 
because, once fish are i n ~  into Lake Merwin, it is anticipated that it will teke at 
least 10 years following the last phase in fish passage implementation for all facilities to 
be working at their best possible performance and for supplementation to be completed. 
In addition, the full passage scenario needs time to allow for supplementation actions to 
have an affect and for adequate seeding to occur in the available habitat. Once these 
actions lmve had an opportunity to occur, the success o f  the reintroduction program ~ 
be accmately evaluated. 

1.4.2.2 Additional Aquatic Resources Measures 

PacmCorp win design, permit, and construct 
improvements to the Yale spillway by six months after the fourth anniversary of the 
issuan~: oftbe new lictmse for Yale to improve fish survival over the spillway during 
spill evcats. 

Bull Trout Habitat Enhancememt Measures - PucifiCorp and Cowlitv PUD will maintain 
conserv~on easements for the protection of bull trout habitat. 

TDG T c ~ l g -  PacifiCorp will monitor TDG at Swift No. 1 and Yale to determine 
compfience with state water quality standards, and implement measmes to minimize take 
of bull trout ifstsndards cannot be met. 
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Bull Trout Limitin~ Fact0m Analysis - By the second anniversary of the Effective Date 
of the Settlement Agreement, and in consultation with the ACC, PaciflCorp will provide 
a limiting factors analysis for bull trout occurring in Lake Met'win and Swift Creek 
Reservoir tributary streams. The ACC may implement enhancement measures through 
the use of the Aquatics Fund (see Section 1.4.2.4 below) if warranted by the study results. 

- PacifiCorp will provide information signs at established angler access areas on 
land that PacifiColp owns or leases, describing bull trout and the need to protect this 
species. Flyers with the same information will be provided at each of PacifiCorp's park 
entrance booths; such will also be provided to WDFW and USFWS enforcement 
personnel for disln'budom 

1.4.2.3 Flow Releases for Fish and Other Aquatic Species 

F10W Releases in the Bvvass Reach: Constructed CTnm~] - PaciflCorp and Cowlitz PUD 
will release flow into the reach of the Lewis River downstzeam of Swift No. 1 ending at 
Yale Lake, which parallels the Swift No. 2 canal (the "bypass reach"), for the duration of 
the license terms. Releascs will be subjeet totheterms andlimitationsin Seetion6.1 of 
the Lewis River Settlement Agreement and in accordance with a schedule established by 
the ACC pursuant to Section 6.1.2 of the Settlement Agreement. The total annual 
amount of water that may be scheduled for release in any one year will not exceed 55,200 
acre-feet (55,349 acre feet in each leap year). The annual release quantity will be 
allocated between two release points: (a) released from and as measured at the outflow 
from a water delivery SmLeture to be constructed at the upstreanl end of the bypass reach; 
and Co) released to a constructed channel (descn~oed below) from and as measured at the 
existing canal drain that is located approximately one third of the length of the canal 
downslream of the Swift No. I tailrace. The monthly schedule of flow releases from 
these two release points is together referred to as the "combined flow schedule." 

The existing Swift No. 2 canal wasteway may also be use to release wate% up to the 
capacity of the canal, into the bypass reach. 

- The Licensees commissioned a study, conducted by Northwest 
Hydraulic Consultants, Inc., dated December 9, 2003, entitled "Swift Bypass Habitat 
Channel Reconnaissance Study", concerning the biological and technical feasibility of 
developing a constructed channel in the Bypass Reach downstream of the Swift No. 2 
Canal Drain. The constructed channel is an existing, protected channel that runs parallel 
to the Swift No. 2 canal and receives water from an existing canal drain. This channel 
will be enhanced with instream structure and channel changes to create quality habitat 
that is hydraulically matched to the available flows. Unless the ACC determines that the 
constructed channel should not be built, the Licensees will conslruct and maintain a 
channel in the Bypass Reach to maximize the biological benefits of Canal Drain flows 
and to enhance connectivity with Yale Lake. 

The combined flow schedule in the consUucted channel and the Bypass Reach will be 
determined by the ACC, will not exceed 55,200 acre-feet (55,349 acre feet in each leap 
year), and will be conalstent with the constraints outlined in Section 6.1.5 of the 
Settlement Agreement. For analysis purposes fows can be considered to be 
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approximately 100 cfs in each November, December and January;, 75 cfs in each 
February, Mar~h, April, May and June; and 60 cfs in each July, August, September and 
October. The maximum flow that may be scheduled for release from the canal drain to 
the consl~ucted channel will be the maximum discharge capacity of the Canal Drain, 
without modification, estimated to be 47 cfs. 

Minimunt FlpWS Below Merwin Dam - Minimum flows below Merwin Dam will be set 
at (1) July 31 through October 15, 1,200 cfs; (2) October 16 through October 31, 2,500 
cfs; (3) November I through December 15, 4,200 cfs; (4) December 16 through Ma~h I, 
2,000 cfs; (5) March 2 through March 15, 2,200 cfs; (6) March 16 through March 30, 
2,500 cfs; (7) March 31 through June 30, 2,700 cfs; (8) July I through July I0, 2,300 cfs; 
(9) July 11, through July 20, 1,900 cfs; (10) July 21 through July 30, 1,500 cfs. 

Low ~ow Procedures - During dry years, PaciflCorp will convene a Flow Coordination 
Commi~:e 0FCC) in order to develop adaptive management measures for the particular 
circumstance. The FCC will consider fish needs (priority on ESA-llsted species), flood 
control m~ls,  and reservoir recreational pool levels when developing adaptive 
manage~ ent measures. 

Mow Fluctuations Below Merwin Dam - Commencing with the issuance of the new 
licenses, PaciflCorp will implement the following operational regime at Merwin Dam. 

Plateau Otgrations at Merwin Dam - PaciflCotp will restrict daily fluctuatinn in flows 
below IVlerwin during the period of February 16 through August 15 of each year by 
maintait~n8 flow plateaus (periods of near-steady discharge). Once a flow plateau is 
establist~l, PaciflCorp will maintain the flow plateau for as long a duration as 
practicable, but flow plateaus may be altered to a new level as a result of changes in 
natural flow or operational demands on the Lewis River powe~ system. 

P'ateau Steps - A "Plateau Step" is defined as a down ramping in flow below 
lVerwin Dam that will result in a change in river elevation of more than 0.2 foot at 
the Ariel Gage. A single Plateau Step event will begin when the elevation drops 
by more than 0.2 foot and be deemed complete when, (i) the elevation rises by 
more than 0.2 foot or (//) does not change by more than plus or minus 0.2 foot for 
more than 6 hours. Plateau Steps wiU be limited to no more tha- one chanse in 
rely 24-hour period, no more than 4 in any seven-day period, or six in any 
c~Jendar month. If PaciflCorp is required to relea~ flows fi-om Merwin Dam 
plrsuant to the high runoff procedure, then down ramping to return to prior fiver 
levels will not be counted as a Plateau Step. During flood season, if  there is less 
than5 feet of storage cepa~ty in addition to tbe required 17 feet of storage 
ctpacity under the high runoff procedure, then flow release, to restore the storage 
c~tc i ty  will not count as Plateau Steps. Finally, ff PacifCorp is asked to lower 
fl.~ws below Merwin Dam for public safety reasons or to facih'tate aquatics 
studies, such changes in river level will not be counted as Plateau Steps. 

P'ateau Changes - An  accumulation of Plateau Steps will result in a "Plateau 
Change". PaciflCorp will limit Plateau Changes to no more than 20 during the 
p~xiod February 16 through August 15. When fows are greater than or equal to 
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3,500 cfs below Merwin Dam, a Plateau Change will occur when any series of 
consecutive Plateau Steps totals 1 foot of down ramping. Any periods of up 
ramping during such period will be ignored in such calculations. When flows are 
less than 3,500 cfs below Merwin, a Plateau Change means a series of 
consecutive Plateau Steps totaling 0.5 foot. Ifa single Plateau Step in a series 
will cause the total to exceed one font or one half fnot, respectively, the excess 
will be counted toward the next Plateau Changes. If a Plateau Steps begins when 
flows are greater than 3,500 cfs and ends when flows are less than 3,500 cfs, the 
Plateau Change will be determined by adding the fractions of a Plateau Change 
occurring before and aRer the river discharge below Merwin Dam passes 3,500 
cfs. For example, if a Plateau Step begins when flows are at 5,000 cfs and has 
measured 6 inches when flows reach 3,500 cfs (one halfofa Plateau Change for 
flows above 3,500 cfs) and continues to decline an additional 3 inches ending at 
3,000 cfs (one half of a Plateau Change for flows below 3,500 cfs), it will count 
as one full Plateau Change. 

Ramvi~z Rates Below Merwin Dam - PacifiCorp will limit the up-ramping rate to 1.5 
feet per hour. The down-ramping rate will not exceed 2 inches per hour, as measured at 
the Ariel gage, when flows below Merwin Dam a~ at or less t h~  8,000 cfs, except, 
between February 16 through June 15, when no down-ramping will occur (1) 
commencing one hour before sunrise unlil one hour after sunrise and (2) commencing 
one hour before sunset until one hour after sunset. 

Strandin2 Study and Habitat Evaluation - By the third anniversary oftbe issuance of the 
new license for Merwin Project, PacifiCorp (in consultation with the ACC and approval 
by the Services) will complete a stranding study and a habitat evaluation study below 
Merwin Dam to assess the potential effects of project operations on steelhead, coho, 
Chinook, and chum salmon, and their habitats. The ACC may recommend measures to 
be taken to minimize slnmding or enhance hab/tat based on study result& The ACC may 
then choose to implement recommended measures using the Aquatics Fund (see below) 

1.4.2.4 Aquatic Habitat Enhancement Actions 

- After issuance of the new license for the Swill No. I Project and 
under direction of the ACC, Pac/fiCorp will stockpile LWD collected from Swifc Creek 
Reservoir for use by other entities for LW'D projects. 

F~dimz - Within 180 days aiter issuance of the new license for the Merwin Project, 
PacifiCorp will provide $2,000 annually, which may be disbursed to qualified entilies for 
costs ofLWD mmsportation and placement (the "LWD Fund"), with the unspent balance 
carrying over to subsequent years. PacifiCorp will also conm'hote $10,000 per year to the 
Aquatics Fund (descn'bed below) that will be earmarked for LWD projects in the 
mainstem of the Lewis River below Merwin Dam to benefit anedromous fish. If there are 
not sufficient LWD projects, or iftho LWD program is suspended, PacifiCorp, at the 
request of the ACC, will use the funds for other aquatic enhancement fund projects that 
benefit anadromous fish in the malnstem of the Lewis River below Merwin Dam and then 
for other projects in the basin below Merwin Dam. 
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LWP Study- PacifiCorp will hire a consultant, in consultation with the ACC, to develop 
and implement a LWD study to identify and assess the potential benefits of LWD 
projects below Merwin Dam. The final study plan will be completed 270 days after 
issuanc~: o f  the new license for thc Merwin Project. Tbe results of tbe study will guide 
implem~mtafion of programs using the LWD Fund. 

SDawnhm Gravel P r o ~ u n -  Within six months after the effective date of the Settlement 
Agreement, PacifiCorp will hire a consultant, selected in consultation with the ACC, to 
develop and implement a spawning gravel study and, on the basis of the study results, 
develop a gravel monitoring and augmentation plan that maintains existing levels of 
gravel and includes a "trigger" for initiation of gravel augmentation. Pursuant to that 
plan, PacifiCorp will implement gravel augmentation if the consultant-established trigger 
is realiz.-d. 

Predate" Study - By the tenth anniversary of issuance of the new license for the Merwin 
Project, PacifiCorp will conduct (in consultation with the ACC and Services) a one-lime 
study of whether predation in Lake Merwin is likely to be a limiting factor to the success 
of the mmdromous salmonid rcintxuduc~on. 

Habitat ~ o n  Plan - Within six months after the effective date of the Settlenumt 
Agreement, PacifiCovp will develop the "Habitat Preparation Plan" in consullation with 
the ACC to relcase live adult hatchery anadromous ~ m u n i &  to "fertilize" the stream 
habitat in preparation for the reintroduction of mmdromous salmonida. Fish will be 
release¢, for 5 years in each reservoir commencing five ysars prior to expected 
compl~ion oftbe downstream fish passage facility from that reservoir. 

Am~tics F u ~ -  PacifiCorp and Cowlitz PUD will establish the Lewis River Aquatics 
Fund ("Aquatics Fund") to support resource protecliun measures and habitat projects. 
Pacifi(3~p will provide fimds over a period of years totaling $5.2 million and Cowlitz 
PUD ~11 provide funds over a period ofysars totaling $520,000. PacifiC, otp's 
conm'bufions will begin in 2005 and Cowlitz PUIYs con~'butions will begin after the first 
annive~.mry of the issuance of the new license for the Swift No. 2 Project. Projects goals 
will be '~o benefit the Lewis River basin and will be reviewed and approved by the ACC. 
The Licensees will submit annual reports regarding project review, implementation, and 
monitming. 

1.4.2.5 Hatchery Pmgntms; Supplementation 

As a co~onen t  ofthc anadromous fish reintroduction program (Section 1.4.2.1), 
PacifiC 3rp and Cowlitz PUD, in consultation with the ACC and subject to the approval 
of NO.AA Fisheries, will undertake a hatchery and supplementation program. The goals 
of the program are to support (i) self-sustaining, naturally-producing, harvestable native 
anacko~aous salmonid populations throughout their historical range in the North Fork 
Lewis River basin; and (ii) the continued harvest of resident and anadromons fish. The 
supple~entafiun portion of the program will be limited to spring Chinook, steclhead and 
coho. ?'he hatchery and supplementation program will be consistent with the ESA, 
applicable state and federal fisheries policies, and regional recovery plans, and will 
address both anadromous and resident fish. 
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To ensure that the hatchery and supplementation program is meeting its goals, PacifiCorp 
and Cowlitz PUD, in consultation with the ACC end subject to the approval of NOAA 
Fisheries, will develop and implement a hatchery and supplementation plan to adaptively 
manage the program and guide its management. The hatchery and supplementation plan 
(H&S Plan) will be designed to achieve the numeric hatchery targets provided in Table 
1.4-2, and will be calculated in terms of returning ocean recruits taking into account 
harvest and escapement. PacifiCorp and Cowlit-z PUD will use the existing Lewis River, 
Merwin, and Speelyai hatchery facilities to meet production obligations. 

Table 1.4-2. Lewh River Hatchery Complex Targets. 

SprJ  
Chinook Ste~lw~ul Coho Total 

12,800 13,200 60,000 86,000 Hatchery Target (adult 
ocean n:on~) 

When the number ofnatund retunm~ ocean recruits of any species exceeds the relevant 
natural production threshold(s) for that species (Table 1.4-3), then PacifiCorp and 
Cowlitz PUD will decrease the appropriate hatchery target(s) identified in Table 1.4-2 on 
a fish for fish ( 1: I) basis; however, PacifiCorp and Cowlitz PUD will not decrease the 
hatchery targets below the hatchery target floor specified in Table 1.4-3. If  PacifiCorp 
and Cowlitz PUD reduce hatchery targets based on the number of returning natural ocean 
recruits, but the number of returning ocean recruits subsequently decline under such 
methodology, the PacifiCorp and Cowlitz PUD will increase the hatchery targets on a 
fish for fish (1:1) basis provided that the increased hatchery targets will not exceed the 
hatchery targets in Table 1.4-2. 

Table 1.4-3. Numbers Govorntng Mediflcatiom to ~ Targets 

spm  
Chinook Steellmad Coho Total 

Namnd Production 
Threehold for Hatclm~ 2,977 3,070 13,953 20.000 
Reduction 

llatchery Target Floor 2,679 2,763 12,558 18,000 

To meet their obligation, each year, PacifiCorp and Cowlitz PUD will produce spring 
Chinook salmon smolts, stcelhesd smolts, and coho salmon smolts at the levels specified 
in Table 1.44. PacifiCorp and Cowlitz PUD, in consultation with the ACC, may adjust 
the juvenile production as needed to achieve the hatchery target subject to the haWberies 
capa ty cap. 

Table 1.4-4. Javanile Production Target*. 

Smelt Production Spring Chinook Steelbead 

Years I through 3 ofthe 
H&S Plan (or "H&S Plan 1.35 million 275,000 
Years 1 - 3") 

H&S Plan Years 4 - 5 1.35 million 275,000 

H&S Plan Years 6 - 50 1.35 million 275,000 

Coho 

1.8 million 

1.9 million 
2.0 milfion 
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Anadromons fish stocks used in the reintroduction program will be the most appropriate 
for the basin and will include a mixture of indigenous and hatchery stocks (Table 1.4-5). 
These stocks will be used unless modified by the Licensees as part of the Hatchery and 
Supplem, mtation Plan. 

Table i.4~.;. Broodsteck marees mtcd for supplementation above and below Merwin Dam. 

Juveniles f~ 

(Tr.Jaue a b ~  
~erwm) 

Spr ig  

Lewi. River ha~c~ 
stock with Cowi~ River 
Imd~y.tock u 

S¢o¢k Souree 
S~dhesd 
Lewis River wild 
stock with Kalema 
ha~.h~y ~ . k  as 
con S cy 

Cobo 

Lewis River hatchery 
¢~y (type s) ~¢k  

! Juveniles f x  
I Harv~ (release 
beAow Merwin) 

Same u for 
supplmnenUtfion 

Samo u for 
smpplmnmn~oa and 
cxistlag Lewis River 
tmtcbery summer and 
winter stock 

Same-.for 
supplementation and 
l.z.wis River hatchery 
hae (type N) mock 

Juvenile Salmonids Above Swift Dam 

Subject ~) modification in the hatchery and supplemcmtafion plan, PacifiCorp and 
Cowlitz PUD will transport juvenile anadromous saimon/ds to acclimation sites located 
above Swift Dam for the following periods of time: 

(l)  Spring Chinook and Steelhead. PacifiCorp and CowHtz PUD will transport 
jt~venile spring Chinook and steelheed for a period of 15 years commencing upon 
omlpletion of the Swift downstream fish collection facility;, and 

(2) Coho. PacifiCorp and Cowlitz PUD will supplement juvenile coho salmon for a 
p.-riod of 9 years commencing upon completion of the Swift downslxcam fish 
o>llection facility. 

At the ¢~d of  these time periods, the ACC will assess on a year-by-year basis whether to 
extend O:c ~ " a n ~ J o n  of juvenile salmonid~ Upon ACC agreement and subject to 
NOAA Fisheries   'oval, PacifiCorp and Cowiitz PUD will continue to transport 
juvenile ;udmonids. However, PavifiCorp and Cowlitz PUD will not be required to (i) 
transport juvenile spring Chinook and steelhead for a period exceeding 15 years after 
completi 3n of the Swift Downstream Facility or (h~ Uansport juvenile coho salmon for a 
period e~:c~xling 9 years after completion of the Swift downstream fish collection 
fa -ility. 

~ S a l m o n i d s  to Ya]~ Lake and Lake Merwin 

PacifiCorp will, for the purposes of supplementation, transport juvenile salmonids to 
appropr~ite release sites in Yale Lake end Lake Merwin for the following periods of time: 

(1) Spring Chinook and Steelhead. PacifiCorp will Uansport juvenile spring Chinook 
a~d steelhcad for a period of 15 3~ars in Yale Lake after completion of the Yale 
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Downstream fish collection facility;, and for a period of 15 years in Lake Merwin 
after completion of the Merwm downstream fish collection facility. 

(2) Coho. PacifiCorp will transport juvenile cobo salmon into Yale Lake for a period 
of 9 years after completion of the Yale downsmmm fish collection facility and 
into Lake Merwin for a period of 9 years commencing upon completion oftbe 
Mcrwin downstream fish collection facility. 

At the end of these time periods, the ACC shall assess on a year-by-year basis whether to 
extend the t ranspor~on ofjuvenile salmonids. Upon ACC agreement and subject to 
NOAA Fisheries approval, PacifiCorp will continue to transport juvenile salmonids. 
PacifiCorp will provide short term, temixmtry in-strum enclosures to confine juvenile 
salmonids in m'butaries to Yale Lake and Lake Merwin after they are released for the 
purpose of allowing juveniles to adjust to the natural environment prior to being exposed 
to natural mortality factors such as predators. 

Adult Anadromous Salmonids above Merwin Dam 

As discussed in Section 1.4.2.1, PacifiCorp and Cowlitz PUD will commence the 
supplementation of adult fish beginning one year prior to completion of the Swift 
downstream facility. Throughout the terms of the new licamses, the PacifiCofp and 
Cowlitz PUD will transport and relcsse suppMme~tation stocks of adult spring Chinook, 
coho, and steelhead above Swift No. 1 as directed by the ACC. Throughout the terms of 
the new licenses, PacifiCorp shall mmsport and release supplementation stocks of adult 
spring Chinook, coho, and steelhead into Yale Lake and Lake Merwin as directed bythe 
ACC. The ACC shall determine the timing for inilhting supplementation into Yale Lake 
and Lake Merwin. The ACC, subject to the approval of NOAA Fisheries, may 
recommend discontinuing or recommenoing the ~ansport~on of such supplementation 
stocks provided that any such recommendations are biologically based, and not conmmy 
to the goals of the ESA. 

Resider Fish Production 

Each year, for the life of the licenses, PacifiCorp and Cowlitz PUD will produce no more 
than 20,000 pounds of rasident rainbow trout (800,000 juveniles with an estimated weight 
of 40 juvenile fish per pound). PacifiCorp and Cowlitz PUD will stock such rainbow 
trout in Swift Creek Reservoir. PacifiCorp will also produce I*o more than 12,500 pounds 
of resident kokunoe (93,000 juveniles). PacifiCorp will plant such resident koksuee in 
Lake Merwin. The Licensees will modify resident rainbow trout and kokanee production 
in consultation with the ACC, and with approval of WDFW to address other management 
goa . 

1.4.2.6 Aquatic Monitoring And Evaluation 

Monitorin[ and Evaluation Plans - By the second anniversary of the issuance of the new 
licenses, PacifiCorp and Cowlitz PUD will develop plans and methods in consultation 
with the ACC and approved by Services to monitor and evaluate the effectiveness of 
various aquatic measures including monitoring offish passage; adult anadromo~ 
salmonid migration, spawning, distribution, and abundance; water quality;, hatchery 

Page 32 Biological Evaluation of Salmon and Steelhead 



Jnofflclal FERC-Generated PDF of 20050119-0138 Received by FERC OSEC 01/14/2005 in Docket#: P-2213-000 

PaciflCorp and Cowlitz PUD 
Lewis River Hydroelectric Projects 

FERC Project Nos. 935, 2071, 2111, 2213 

supplcanentation programs; bull trout populations; and resident fish species. PacifiCc~ 
and Cowlitz PUD will prepare annual monitoring reports. 

1.4.2.7 'Ferrestrial Measures 

Yale Habitat Ptu~ - PacifiCorp will establish and maintain a fund for land acquisit/on to 
protect wildlife habitat in the vicinity of the Yale Project, with a total contn~oution of $2.5 
million. The mud of $2.5 million will be provided within two years oftbe effective date 
of the settlement agreemenL Guidelines of the "Yale Fund" are to provide movement 
corrido~.; for elk, acquire 660 acres of low elevation winter range, and 100 acres of elk 
forage hind within the vicinity of the Yale Project. 

Swift No. 1 and Swift No. 2 Land Acau~ition end Habitat Fund-  PacifiCorp and 
Cowlitz PUD will establish end maintain a fund with a total conm'bution by PaciftCorp of 
$7.5 million over several years. The purpose oftbe "Swift Fund" is to acquire land to 
protect wildlife habitat within 5 miles of the Swift project boundaries or brads owned and 
manag~t by tbe Licensees that are associated with the Swift Projects 0aterally and 
upstreara, but not downstreara). 

Lcwm Bi,v~ Habitat Fund - PacifiC.o~ will establish and maintain a fund to acquire or 
enhance wildlife habitat anywhere in the Lewis Rivor basin in the vicinity of the 
Projects, with a total contn'bution of $2.2 million over several years. In addition to the 
$2.2 mi]inn conm'bution, PacifiCorp will match the contributions of other entities for 
habitat projects in an amount not to exceed $I00,000 per year, nor more than $500,000 in 
any ten consecutive years. 

Wildlifi: ~abitst Management Plans - PacifiCorp and Cowlitz PUD, in consultation with 
the TCC, will develop Wildlife Habitat Management Plans (WHMPs) for their respective 
properties. Tbe purpose of the WHMPs will be to benefit a broad range of fish, wildlife 
and native plant species, includin$, but not limited to, large and small game, ampht%iam, 
bats, folest raptors, neo-tropical birds, and culturally significant native plants. The 
WHMPs will include an effectiveness-monitoring component to measure progress toward 
reachinj~ management objectives. 

1.4.2.8RecreationMeasurea 

Recreation Resources M ~ e n t  Plan - PacifiCorp sebmitted a dra~ Recreation 
Resotm~es Management Plan (RRMP) to the Commiminn as part of its Final Application 
for New License for the Swi~ No. 1, Yale and Merwin projects. The RRMP includes 
meastw= set forth in Section 11.2 of the Settlement AgreemenL PacifiCorp will 
implement measures specified in the Settlement. 

Swift Creek Reservoir Measures- PacifiCorp will maintain and manage dispersed 
shoreline use sites on its lands and those under USFS jtn'isdiction within the FERC 
project boundary. Facility irnlm3vements will be made at Eagle Cliff Park, and a trail 
will be developed that extends from the park to the USFS boundary. PacifiCorp will 
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acquire or manage WDNR's Swift Forest Campground, with improvements to the day 
use area, campsites, boat ramp and parking areas. ADA accessibility will be an importsnt 
component of all recreation improvements at Swift Creek Reservoir. 

Yale Lake M~,cxres - PacifiCorp will maintain and manage dispersed shoreline use sites 
on its lands, and where landowner agreement is obtained, on lands owned by other 
parties. Use sites will be hardened, waste collection and disposal performed, and 
inappropriate sites signed for closure. Recreation improvements to the Yale/IP Road will 
be pursued, including securing access fights, completing bridge safety improvements, 
developing trailheads, formalizing reservoir access points, and installing toilets. 
Ultimately, a 12-mile segment of the road will be surfaced. Other multi-use trails in the 
Yale Lake area will be developed or improved, including a segment extending from the 
Saddle Dam parking area to the existing Saddle Dam trail, from Cougar Campground to 
Beaver Bay, and a new loop trail from Cougar to a reservoir overlook. Existing boat 
launches will be improved at Yale Park and Beaver Bay. Facih'ty improvements at the 
Yale Park, Cougar, and Beaver Bay day use areas will be implemented, as will 
improvements to campgrounds at Cougar and Beaver Bay. ADA accessibility will be a 
component of all recreation improvements at Yale Lake. 

- PacifiCorp will maintain and manage dispersed shoreline use 
sites on its lands, and where landowner agreement is obtained, on lands owned by other 
parties. Trail development in the Lake Merwin area will include improvements to the 
existing Marble Creek ~ and evaluating a potential easement for a Clark County trail 
on the south shore of the lake. Boating facility improvements will be made at Speelyai 
Bay Park (ramp extenmon) and at Yale Bridge, where a launch site for non-motorized 
craft will be developed. At Merwin Park, day use facilities will be upgraded and new 
picnic shelters developed. At Speelyai Bay Park, the restroom will be upgraded to ADA 
standards and the parking area improved. At Cresap Bay Park, the use season will be 
extended through September. ADA accessibility will be a component of all recreation 
improvements at Lake Merwin. 

Lower Lewis River Measures - PacifiCorp will install ADA-accessible vault toilets at the 
five Lewis River access sites (Cedar Creek, Merwin Hatchery, Johnson Creek, Lewis 
River Hatchery, and Island River). PacifiCorp also will be responsible for maintenance 
of these sites. 

- An Interpretation and Education program (I&E) will be 
developed in collaboration with Cowlitz PUD for developed sites throughout the project 
area. A range of visitor management measures will be implemented to improve public 
safety and improve the quality of visitor's experiences. Measures include enforcing non- 
motorized access restri~ons, regulating overnight p~king, funding dispersed camping 
management by the USFS, allowing public use of RV dump stations, and assessing the 
feasibility of ADA-access~le bank fishing sites. 

wl' - Cowlitz PUD will develop an ADA-accessible bank fishing site 
(including parking and portable toilets) at Swift No. 2 Canal.. Non-motorized recreation 
access will be allowed on lands within the Swift No. 2 project boundary. Cowlitz PUD 
will develop and implement an I&E program for the Swift No. 2 Project. Cowlitz PUD 
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will also provide $780 annually to the USDA-FS to manage project-related dispersed 
campin 8 on National Forest System lands. 

1.4.2.9 Cultural Measures 

CulUn'al Resources - PacifiCorp will finalize and implement the Historic Properties 
Managenent Plan (HPMP) for the Merwin, Yale, and Swift No. I projects. This plan 
will guide the tzeatment of known and yet to be discow~:d cultural and historic resour~s 
through the period of the now ficenses. In addition, PacifiCorp will curate and interpret 
artifacts at a new Visitor Information Center in Cougar;, protect the integrity of properties 
listed in the National Register of Historic Places; preserve tribal access for Wadidonal 
uses; and monitor and protect cultural resources. 

Cowlflz PUD will follow a previously established Unanlicipatcd Discovery Plan and will 
consult with the CIT and YN ahem development actions, land acquisitions or emergency 
re~on~: activifi~ that would ~ areas greater than 0.1 acre. Cowlitz PUD will also 
allow ~ba l  access to lands, not excluded for safety reasons, within the Swift No. 2 
project boundary. 

1.4.2.10 Socioeconomic Measures 

~ w  E n ~ e n t -  PacifiCorp will provide funding for three full-time-equivalent law 
enforcement officers to augment land and marine-based ~aditional law enforcement 
activities and pa~'ols in the North Fork Lewis River basin, provided by state and local 
government, as part of t h ~  responsibilities to protect public health, safety and welfarc/n 
the Noflh Fork Lewis River baaln. 

Forest Road ~ - PacifiCorp will pay $7,474 and Cowlflz PUD will pay $2,626 to the 
USDA-FS to assist in the repair of the Canal Bridge on Forest Road 90. PacifiCorp will 
pay $19 #80 per year beginning in April 2005 to the USDA-FS specifically for the 
maintenance of Forest Road 90. Cowlitz PUD will pay $7,020 annually to the USDA-FS 
specifi¢flly for the maintenance of Forest Road 90 beginning in April of 2005. Each 
Licenso~ will pay apl~'opriate use fees to the USDA-FS for hauling heavy loads on Forest 
Road 9(J on a case-by-case basis whon that Licemee uses F o r ~  Road 90 for heavy hauls. 

~ ~ -  PacifiCorp will allow the construction of a 1,000 to 1,200- 
square-lbot Visitor's Information Facility on its proim'ty in Cougar, and the Licensees 
will provide matching funds, or the Licensees will perform periodic maintenance of the 
facility for the term oftbe new E ~ .  PacifiCorp's portion of matching conm'butiom 
contribt~ion will be $65,250 and Cowlitz PUD's l x ~ o n  will be $9,750. 

CI~k Commtmi~on  Wcffl~t CJ~nttm" [.ink - PacifiCorp will provide support for the 
USDA-FS radio-telephone link between Swift Dam and the Pine Creek Work Center. 
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2.0 PROJECT DESCRIPTION 

2.1 BASIN DESCRIPTION 

The North Fork Lewis River basin lies on the flanks of the southern Cascade Mountains 
of Washington State (Figure 1.1-1). The river flows in a general southwesteriy direction 
from its source on the slopes of Mount Adams and Mount St. Helens to the Columbia 
River 19 miles downstream of Vancouver, Washin~on. The river is 93 miles long and 
has a total drop of 7,900 feet, the greater part of which is in the upper reaches. At its 
mouth and up to the Lewis River Hatchery, the river stage is influenced by tides and 
subsequent backflow from the Columbia River. The area of the drainage basin is 1,050 
square miles with a mean elevation of 2,550 ft. mean sea level (msl). Slopes in the upper 
portions of the basin are generally steep, resulting from the incision of numerous streams 
and rivers into the geologically young landscape. Most of the m'butaries have natural 
barrier falls or are too precipitous for spawning (Chambers 1957; Kray 1957). Areas to 
the south of the M e . i n  Project and d o ~  along the river are less steep, 
represented by rolling hills and flat woodland bottomlands. A general overview of major 
stream segmenm present in the basin along with a very general habitat characterization is 
presented in Figure 2.1-1. 

The basin has a complex geologic history, having undergone Tertiary volcanism, several 
glaciations, and interglac/al erosion and deposition. Soils in the basin are predominantly 
well drained and medium-textured, and were derived from volcanic ash or were formed 
in sediments derived from mixed volcanic rocks and ash. Slopes, which are variable 
from gentle to steep, range from flat to more than 70 percent. Soil erosion hazard is 
dependent on slope and vegetation cover, the erosion hazard increases with increasing 
slope and extent of hare soil. Many areas in the upper reaches of streams flowing from 
Mount St. Hvlens have actively eroding hill slopes, which conm'butes fine sediment to 
the sUwam channels. 

The Lewis River hasin has been subject to major natural landscape altering processes in 
the recent past Debris avalanches, mudflows, and lahars, common on Mount St. Helens 
and Mount Adams, are rapidly moving slurries of water, rock, soil, and debris. 
Mudflows swept down Swift Creek, Pine Creek, and the Muddy River during the May 
18, 1980 eruption of Mount St. Helens, carrying nearly 18 million cubic yards of water, 
mud, and debris into Swift Creek Reservoir (Tilling et al. 1990). These events altered the 
streambed and valley characteristics of affected drainages in a matter of hours, and have 
long-term effects of very high sediment load and altered channel characteristics. Streams 
affected by recent mudflows are continuing to process the sediment and woody debris 
and have changed from narrow channels into wide, braided, unstable channels with high 
sediment and wood loads. Riparian vegetation along these channels was lost, and is 
slowly recow-~'ing as sediment loads decrease with time. 
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Figure 2.1-1. Schematic diagram of  the Lewis River watershed environmental 
gradieats. 
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The climate in the North Fork Lewis River basin is influenced by the Pacific Ocean to the 
west and the Cascade Range to the east. Average annual precipitation varies from 45 
inches near Woodland to over 140 inches on Mount Adams. The majority of the 
precipitation occurs during the rainy fall and winter months, with snow falling at higher 
elevations of the basin. Summers (July through mid-October) are generally drier. 
Snowfall is minimal at lower elevations, but exceeds 200 inches per year at elevations 
over 3,000 feet. In the warmest summer months, afternoon temperatures range from the 
middle seventies to the lower eighties, with nighttime temperatures in the fifties. 
Maximum temperatures exceed 9ff'F on 5 to 15 days each summer. Tempemtm-es in the 
foothills and higher elevations are slightly lower than those recorded in the valleys. 

Basin lands provide winter range for deer and elk; mink and beaver are common in 
wetlands. Large numbers of amphibians have been observed in the basin, primmily in 
wetland andriparian/riverine habitats. Over 100 species ofbirdshave alsobeen 
observed, including waterfowl, raptors, and numerous species of passerine. The 
watershed also provides habitat for several anlmonid species, including bull trout, 
cutthroat, and steelhesd trout, ~ k ,  coho, and chum salmon, and whitefish. Other 
fish, such as sculp'm and suckers are also common. Several exotic non-native fish species 
me also present and include brook trout, tiger muskellunge, and bass Tiger muskellunge a 
rmn-nafive sterile hybrid known to prey heavily on soft-rayed fishes (including 
salmonids), were introduced into Lake Merwin by WDFW in 1995. The goal ofthe 
program is to reduce the abundance of salmonid-eating northern pikeminnow and to 
provide a sport fishery for anglers. Northern pikeminnow are known to be one of the 
main predators on emigrating salmonids in the Columbia River basi~ Brook trout, a 
non-native char species, is known to hybridize and compete with bull trout (USFWS 
2002). Hybridization with brook trout is one of the major factors contributing to the 
decline and lack of recovery of bull trout throughout its range (USFWS 2002). 

The Lewis River watershed is located in an area dominated by natural resources based 
land uses such as forestry, recreation, and agriculture. As a result, population densities 
are generally low within the basin. The largest urban center, the City of Woodland, is 
located near the mouth of the Lewis River, approximately 20 miles north of Vanconver, 
Washington. Wcxxlland was originally established by settlers in the mid-1850s. Today, 
it  has a population of about 3,875, although the number of people living in the greater 
Woodland area approaches 10,000 residents. In recent years, the community has 
experienced substantial growth, with an economy driven by industries such as fishing 
gear manufactming, manufactured home production, and agriculture. Development in 
the Woodland area has adversely affected aquatic habitat in the lower Lewis River basin. 
Residential and agricultural land uses have eliminated most of the riparian vegetation in 
the lower reaches, and the lower 7 miles of the Lewis River floodplain is almost entirely 
disconnected from the river due to extensive diking (Wade 2000). In the East Fork Lewis 
River, over 50 percent of the off-channel habitat and associated wetlands within the 
floodplains have been disconnected from the river. 

Other towns in the Lewis River basin include Cougar, Ariel, Yale, Chelatchie, Amboy, 
Yacolt and La Center (Wade 2000). None of these settlements have popula~ons 
exceeding 2,000 and their economies are primarily dependent upon logging, agriculture, 
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and recr:~tion (Lowe 2002). The small town &Cougar, located along the north shore of 
Yale L~ce, was originally established to serve as a staging point for timber harvest 
activifie j. However, after hydroelectric development and the creation of the Mount St. 
Helens National Volcanic Monument, recreation services became the primary industry. 
The cunent population of Congar is under 200. Because these towns were/are largely 
supporttd by natural resource extraction (logging), their eco|ogival footprint or impact is 
much l~.'ger than the size of the town would indicate. 

There me 3 private communities located around Swift Creek Reservoir. The largest of 
these is the 206-home Northwoods oommunity on the eastern shore. Yale Lake has 
private development clustered primarily around the Beaver Bay area, the Town of 
Cougar, and near Speelyal Canal. Private land ownership is mote common around Lake 
Merwin. where there are several large communities along the shoreline, including a 
1,600-1ct home/trailer development along the south shore. Scattered private lands axe 
found along the Lewis River adjacent to SR 503, increasing in number as one heads west 
to the City of Woodland. 

2.2 THE UTHATIES'  NORTH FORK LEWIS  RIVER HYDRO F A C H J T I E S  

The following section describes all four hydroeleclric projects in the North Fork 
River b~kqin. The projects begin approximately 10 miles east of Woodland, Washington. 
The upstream sequence oftbe projects from the confluence of the Lewis and Columbia 
Rivers i ;  as follows: Merwin, Yale, Swift No. 2, and Swift No.1. The Merwin, Yale, and 
Swift N 3.1 projects represent a linked reservoir/powerhouse system covering over 30 
miles ot'the Lewis. Tbe SwiflNo. 2 project does not include a dam and reservoir. It 
utilizes water directly from the tailrace of Swift No.l, which flows into a 3-mile-Ion8 
canal thtt discharges through the Swift No. 2 powerhouse into Yale Lake. 

The throe-reservoir four-project system is operated in a coordinated fashion to achieve 
optimura benefits for power production, flood management, and to provide for natural 
resonr~:s in the basin such as fish, wildlife and recreation. The four projects utilize the 
water re som-ces within the North Fork Lewis River basin from elevation 50 fl msl 
(Merwin Project tailwater) to 1,000 fl msl (Swift No. 1 normal pool). The total usable 
storage in the reservoirs is 814,000 acre-ft. The total installed capanity for the four 
projects is 580 MW. 

2.2.1 IV[erwin Dam and Reservoir 

The Mcrwin Hydroelectric Project is a 136 MW plant owned end operated by PacifiCorp. 
It is the furthermost downstream project of the four operating on the North Fork Lewis 
River. Conslrucfion oftbe Merwin Project began in 1929 and was completed with a 
single unit in 1931. Two add/tional,m/ts were addedin 1949 and 1958. 

Merwin Dam spans the North Fork Lewis River 21 miles upstream from the confluence 
with the Columbia River. It is a concrete arch structure with a total crest length of 1,300 
feet and a maximum height above its lowest foundation of 314 feet. The dam consists of 
an arch section 752 feet in crest length, a 75-foot-long gravity thrust block, a 206-foot- 
long spillway section, a non-overflow gravity section 242 feet long, followed by a 
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concrete core wall section 20 feet high and extending 25 feet into the bank. The spillway 
is equipped with four laimor gates 39 feet wide and 30 feet high, and one *aintor gate 10 
feet wide and 30 feet high. The taintor gates have been extended to an elevation of 240 fl 
above msl by the addition of 5-foot tlashboards. 

The reservoir formed by Merwin Dam is about 14.5 miles long with a surface area of 
approximately 4,000 acres at elevation 239.6 feet msl (full pool). At full pool, the 
reservoir has a gross storage capacity of approximately 422,800 acz~fl. Of this amount, 
182,600 acre-fl of nsable storage is available between elevation 190 and 239.6 fl msl, 
with an additional 81,100 acre-fl of usable storage available if  the reservoir is lowered to 
its allowable minimum level of 165 fl msl. 

2.2.1.1 Penstocks and Powerhouse 

Three penstocks lead from Merwin Dam to the powerhouse, via separate intakes. The 
Merwin intakes are relatively deep (approx. 187 ft. below full pool), high-head intakes 
with design velocities ranging fi'om between 10 and 20 fps. The intakes are protected 
from large debris by steel trash racks on approximately 4-ineh spacing. The capacity of 
the three penstocks is different, with Unit Nos. 1 and 2 capable of carrying 3,790 cfs, and 
Unit No. 3 carrying of 3,890 cfs. The penstock inlet diameters and the minimum water 
surface elevation in Merwin Lake allow the intake system to pass more than 150 percent 
of the existing plant hydraulic capacity. A fourth penstock was originally constructed but 
is cun~t ly  not utilized by the project. 

The powerhouse contains 3 semi-outdoor-type Francis turbine generator units, each with 
an installed capacity of 45,000kW, and one 1,000 kW house unit, for a total installed 
capacity of 136,000 kW. 

2.2.1.2 Transmission and Auxiliary Equipment 

Power is transported from the Merwin Project by two 115 kV transmission ~ One of 
these extends in a westerly direedon a distance of approximately 15.9 miles from the 
project to the Bonneville Power Administration (BPA) Cardwell substation near Kalama, 
Washington. The other fine rtms in a southerly direction for 26.7 miles to the Clark 
County PUD View substation near Battleground, Washington and then into Portland, 
Oregon. 

2.2.2 Yale Dam and Reservoir 

The Yale Hydroelectric Project is a 134 MW plant owned and operated by PacifiCorp 
that lies directly upstream of the Merwin Project. Construction of the Yale Project began 
in 1951 and was complete by 1953. The project consists of a main embankment dam, 
saddle dam, reservoir, penstocks, powerhouse, and transmission line. The project is 
operated in coordination with the other three hydroelectric facilities on the North Fork 
Lewis River. 

Yale Dam is located on the North Fork Lewis River approximately 30 miles upstream 
from the confluence with the Columbia River. Yale Dam is a rolled earthen fill 
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embanlanent type dam with a crest length of 1,305 feet and a beight of 323 feet above its 
lowest fi,m~lafion point. Its crest elevation is 503-f msl. The saddle dam is located I/4 
mile w~.t of the main dam and is approximately 1,600 feet long and 40 feet high with a 
crest elevation of 503 feet msl. The main dam has a chute-type spillway, located in the 
right abr.tment (looking downstre4un), with a capacity of 120,000 cfs through five 30-foot 
by 39-foDt taintor gates at rese~VDir elevation 490 fl ms]. 

Yale Lahe is approximately 10.5 miles long with a surface a~a  of sppmximately 3,800 
acres at,:leva~on 490-f msl (full pool). At full pool, the reservoir has a gross storage 
capacity of approximately 401,000 acre-tL At the minimum pool elevation of430-f  msl, 
the reservoir has a capacity of approximately 190,000 aere-tL 

2.2.2.1 'runnels/Penstocks and Powerhouse 

The Yal,." Project consists of two tunnels/penstocks leadin 8 from Yale Dam to the 
powerh¢~e. Water is delivered to the tunnels/penstofks via a common intake. The Yale 
intake is a relatively deep (approximately 90 ft. below full pool), high-hesd intake with 
design velocities ranging from between 10 and 20 fin. The intakes are protected from 
large de~'is by steel trash razks on approximately 4-inch spacing. The maximum 
diameter" of each oftbe Yale bmnels/penstocks is 18.5 feet; the minimum diameter is 16 
feet. PenStock velocities range from 18.2 fl~ in the tunnel to 24.3 fps in the penstocks' 
smallest sections. The Yale penstocks are each capable ofpasalng a maximum of 4,880 
cfs. 

The Yah- powerhouse contains 2 Francis-type generator units with a total installed 
capacity of 108,000 kW (nameplate). The powerhouse is located at the base of the earth 
embankment on the left side (facing downstream) oftbe old river channel. The generator 
units were originally installed in 1952. The tmbines were rehabilitated coincident with 
g e n e r ~  rewinds in 1987 and 1988, respectively. In 1995, PacifiCo~ installed a new 
ronner h Yale Unit No. 2. A shnilar rurmer was installed in UnitNo. I in 1996. The 
new runners increased Yale capacity to 134 MW. 

2.2.2.2 Trommi~on and Auxifiary Equipment 

Power generated at the Yale Project is transmitted I 1.5 miles over a 115kV-transmission 
line (La~c Line) to a subststion adjacent to the Merwin Project 

2 . 2 . 3  S" " 

The S w ~  No. 1 Hydroelectric Project is a 240 MW plant owned and operated by 
PacifiC,~p. The project is the furthermost upstream hydroelectric facility on the North 
Fork Lewis River, lying directly upstream of the Swift No 2 Hydroelectric Project. 
Construction ofthe SwiflNo. 1 Pmjoct began/n 1956 and was completed in 1958. It 
consists of a main embankment dam, reservoir, penstocks, powerhouse, and transmission 
line, ar~t is operated in coordination with the other three hydroelectric facilities on the 
North Fork Lewis River. 
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Swift Dam spans the North Fork Lewis River approximately 40 miles upstream from the 
confluence with the Columbia River end 10.5 miles upstream of Yal¢ Dam. It is an 
earthen fill embankment type dam with a crest length of 2,100 feet and a height of 512 
feet. At the time of its cons tn~on,  Swift Dam was the tallest earthen ill] dam in the 
world. Its overflow spillway, located in the left abutment, has a capacity of 120,000 cfs 
(at reservoir elevation 1000 feet msl) through two 50-fcot by 51-foot taintor gates. The 
elevation at the top of the talntor gates is 1,001.6-fl msl. 

The reservoir formed by Swift Dam is approximately 11.5 miles long with a surface area 
of approximately 4,680 acres at elevation 1,000-fl msl (ftdl pool). At maximum pool, the 
reservoir has a gross storage capacity of approximatcly 755,000 acre-ft. At the minimum 
pool elevation of 878-fl msi, the reservoir has a capacity of approximatcly 447,000 acre- 
ft. 

2.2.3.1 Ttmne]s/Penstocks and Powerhouse 

Water is delivered from Swift Creek Reservoir to the powerhouse through a system 
containing a tmmel, a surge tank, and an outlet, which branches into three penstocks. The 
Swift No. 1 intake is a relatively deep (approximately 75/~ deep at full pool), high-head 
intake with design velocities ranging from between I0 and 20 fps. The intakes are 
protected from large debris by steel trash racks on approximately 4-inch spacing. The 
Swift No. 1 surge tank is located approximately 1,196 feet downstream of the tunnel 
intake and about 482 feet upstream of the powerhouse. This surge tank is of the 
restricted orifice, non-overflow style, with a diameter of 55 feet and a top elevation of 
1,035-fl msl. Downstream of the tank, individual penstocks for each generating unit 
branch from the main tunnel. Eachofthe Swift No. 1 penstocks is 13 feet in d/ameter. 
At maximum turbine flows, water in the penstocks reaches velocities of up to 23 fps. The 
Swift No. I penstocks are capable of passing a maximum of 9,120 cfs, combined. 

The Swift No. 1 Powerhouse contains 3 Francis-type generator units with a total installed 
capacity of 240,000 kW (nameplate). The turbines were rewound in 1987 (unit No. 12), 
1990 Omit No. 11) and 1991 (unit No. 13) resulting in a capacity upgrade from 204 MW 
to 240 MW. The powerhouse is located at the base of the dam on the left side (facing 
d o ~ )  of the old river channel. The powerhouse is operated by remote control 
from the Hydro Control Center at Merwin Headquarters. 

2.2.3.2 Transmission and Auxiliary Equipment 

The project is served by the 230kV Speelyai transmission line which extends from Swift 
No.1 to the Swift No. 2 switchyard and then to a BPA switching station near Woodland, 
Washington. 

2.2.4 Swift No. 2 Hvdreelectric Proieet 

The Swift No. 2 Hydroelectric Project is a 70 MW development owned by Cowlitz PUD. 
The projcc~ lies between the Swift No. I and Yale hydroelectric projects on the North 
Fork Lewis River. The Swift No. 2 Project consists of a power canal, intake structure, 
penstocks, powerhouse, tailrace discharge channel, substation, and transmission line. 
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The power~onse is located 3 miles downstream from Swift No. 1. Construction of the 
Swift No. :! Project began in i 956 and was completed in 1958. R is operated in 
coordinaficm with the other three hydroelectric facilities on the North Fork Lewis River. 

2.2.4.1 Power Canal 

The Swift No. 2 Power Canal begins at the tailrace of the Swift No. 1 Powerhouse and 
consists of an enrthen-lined upper section (approximately 11,000 feet long) and a 
concrete-lined lower section (approximately 5,900 feet long). Water released from the 
Swift No. t Powerhouse immediately enters the 3-mile power canal and is conveyed to 
the Swift No. 2 Powerhouse. A gated check structure and ungated side-channel 
spillway/~ ssteway exist as part of the canal facilit/es. The purpose of the check s t ~ c t t ~  
is to allow isolation of the canal for operation of Swift No. 1 when Swift No. 2 is out of 
service. T~e gates in the check structure immediately downstream of the wasteway can 
be closed, to block flow, when, for example, the downstream section of the canal needs to 
be dewate~ed for maintenance activities including inspection, During normal operations, 
the wastev~ay prevents canal flows from exceeding the Swift No. 2 hydraulic capacity 
and maint~us the maximum level in the canal. Water may be released to the bypass reach 
over the waste'way if  flows in the canal exceed the Swift No. 2 hydraulic capacity or if  
the check :;tructure gates am closed. A drain on the downstream side of the check 
structure nmy also be used to relesse water fi~om tbe canal ifneeded. AsaFERCPart  12 
safety requirement for the project, a surge arresting structure (SAS) is located adjacent to 
the intake structore to release water from the canal in the event there is a surge from a 
turbine gelerator trip at Swift No. 2 and excess flow must be released from the canal. The 
release valve at the terminus ofthe SAS consists oftwo came valves. The Interim 
Operation of the Lewis River Hydroelectric Projects consultation (June 27, 2002) 
currently trmvides incidental take covctagv for existing operations but does not describe 
this opermion of the SAS. For this potential ci~umstan~ when the SAS may operate 
prior to FERC issuing a new license but after NOAA Fisheries has issued its final 
biological opinion pursuant to the SA, the incidental take associated with the SAS will be 
covered by ¢xmsultation associated with reconstruction of the canal and its appurtenances. 
Under the new license ~ ,  the SAS will om3tinue to be available and will operate for 
the same t,m'IXm. 

Under normal operating conditions, the elevation oftbe canal waters at the Swift No. 2 
intake saxcture ranse from 601 to 604 flmsl. The canal surface areais approximately 56 
acres, and the canal holds approximately 922 acre-feet of water. The operating capacity 
of the p o ~ r  canal is 9,000 cfs. 

2.2.4.2 Pc~stecks and Powerhouse 

Water is delivered from the Swift No. 2 intake structure to the powerhouse via two 
penstocks, one for each of two turbine generator units. The intakes to the penstocks are 
protected fi~om large debris by steel trash racks with approximately 4-inch spacing. The 
Swift No. 2 Powerhouse has two Francis-type turbines; each rated at 35,000 kW. Under 
contract with Cowlitz PUD, PaoifiCorp currently operates the powerhouse via remote 
conm)l ~ , m  the Hydro Control Center at Merwin headquarters. 
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2.2.4.3 Tnmsmmaion 

The project is served by the same 230 kV Speelyai transmission line that serves Swift No. 
1 and that extends from the Swift No. 2 switchyard to a BPA switching station near 
Woodland, Washington. 

3.0 STATUS OF THE SPECIES AND CRITICAL HABITAT 

NOAA Fisheries issued the final rule to list Lower Columbia River steelhead as a 
threatened species under the ESA on May 18, 1998 (63 FR 13347). NOAA Fisheries 
also listed Lower Columbia River Chinook and Columbia River chum as threatened on 
Ma~h 16, 1999 (64 FR 14308; 64 FR 14508). In June 2004, NOAA Fisheries issued a 
new proposed rule evaluating 27 ESUs (69 FR 33102). NOAA has now proposed that 
the Lower Columbia River Chinook ESU, the Columbia River chum and the Lower 
Columbia River O. myk/ss ESU remain listed under the ESA as threatened species (69 FR 
33102). In addition, NOAA proposed that the Lower Columbia River coho ESU be listed 
under the ESA as threatened (69 FR 33102). All o f tbe~  species occur in the Lewis 
River below Metwin Dam. NOAA Fisheries provided PacifiCorp and Cowlitz PUD with 
a complete list of threatened, endangered, proposed, and candidate species (Appendix B). 
General biology, distribution, life history, and recent biological data for Lower Columbia 
River coho, Chinook, and steelhesd, and Columbia River chum in the vicinity of the four 
Lewis River hydroelectric projects are described in the following section. The BE has 
incorporated the best available scientific information from the proposed listing decisions 
in the most recent federal register notice. 

3.1 C H U M  SALMON 

3.1.1 (~mun Status and Distribution 

The Columbia River chum ESU includes all natm'ally spawned populations of chum 
salmon in the Columbia River and its m'butaries in Washington and Oregon (64 FR 
14508; March 25, 1999). Three artificial propagation programs arc considered to be part 
of the ESU: the Chinook River (Sea Resources Hatchery), Grays River, and Washougal 
River/Duncan Creek chum hatchery programs. NOAA Fisheries has determined that 
these artificially propagated stocks are genetically no more than moderately divergent 
from the natural populations (NMFS, 2004b). 

Chum salmon has the widest natural geographic and spawning dis~bution of any Pacific 
salmonid (Salo 1991). Chum salmonhave beendocmnented to spawn from Korea and 
the Japanese island of Honshu, east, around the rim of the North Pacific Ocean, to 
Monterey Bay in southern California. Presently, major spawning populations are found 
only as far south as Tfllamook Bay on the northern Oregon coast. The species was 
abundant in the lower reaches of the Columbia River and spawning may have occurred as 
far upstream as the Walla Walla River (over 300 miles inland). Chum salmon may 
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historically have been the most abundant of all salmonids; prior to the 1940s, it is 
estimatet that chum salmon contributed almost 50 percent of the total biomass of all 
salmomch in the Pacific Ocean (Neave 1961). 

Today, (,nly remnant chum salmon populations exist, all in the lower Columbia River. 
These populations ate low in abundance and of uncertain stocking history. Presently, 
only tlm,~ chum salmon popuiafiom, all relatively small and all in Washington are 
recogni2ed and monitored in the Columbia River (Grays River, Hardy and Hamilton 
creeks). There are prtmgnfly nc i t l~  recreational nor directed commercial fisheries for 
chum salmon in the Columbia Rivet, although some chum salmon are taken incidentally 
in the gillnet fisheries for coho and Chinook salmon, and there has been minor 
recreati(~xl harvest in some tributaries (WDF et al. 1993). WDF et al. (1993) monitored 
returns of chum salmon to ~ streams in the Columbia River and suggested that there 
may be ~t few thousand, perhaps up to 10,000, chum salmon spawning annually in the 
Columbia River basin. Kostow (1995) identified 23 spawning populations on the Oregon 
side of the Columbia River but provided no estimates of the number of spawners in these 
populations. 

The question of the extent of the Columbia River ESU along the Washington and Oregon 
coasts prompted considerable debate within the biological review testa (BRT). After 
evahmtiag patterns of abundance end other risk factors for chum salmon in the Columbia 
River, fl~ BRT reached the following conchmions: the Columbia River historically 
contaimxi large runs of chum salmon that supported a substantial commercial fishery in 
the first half ofthis century. These landings represented a harvest of more than 500,000 
chum sdmon in some yearn. An estimate of tbe minimal run size for chum salmon 
returning to both the Oregon and Washington sides of  the Columbia River has been 
calculat xl by summing harvest, spawner surveys, Bonneville Dam counts, and returns to 
the Sea Resources Hatchery on the Chinook River in Washington (ODFW and WDFW 
1995). this suggests that the chum salmon run size in the Columbia River has been 
relative', y stable since the run collapsed in the mid-1950s, but only represents 
approximately I percent of historical abundance. Although current abundance is only a 
small fraction of historical levels and much of the original inter-populational diversity has 
presu~tbly been lost, total natural escapement for the ESU is probably at least several 
thousand fish per year. Taking all of these factoN into consideration, about half of the 
BRT m,mlbers concluded that this F_.~U was at significant risk of extinction; the 
rcnmimler comluded that the short-term extinction risk was not as high, but that the ESU 
was at risk of becoming enchmgered. 

3.1.1.1 North FoA Lewis River Chum 

Very little is known about the life history of chum in the North Fork Lewis River. 
Smokm et al. (1951) confirmed the presence ofchum in the North Fork Lewis River 
downs,,cam of Merwin Dam. Chambers (1957) reported 96 chum spawning just 
downs~am of  Menvin Dam in mid-November of  1955. Chum were sighted 
occasionally during 1998 fall Chinook spawning surveys and 4 adult carcasses were 
observed in Cedar Creek. In addition, about 45 juvenile chum were captured during 
seining operations related to a smolt residual study in 1998 (pet-s. comm. S. Hawkins 
WDF~', 1999). Annually, about 3 or 4 adult chum have also been captured at the 
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Merwin fish trap (pers. comm. R. Nicolay, WDFW, 1999). All of these fish were 
believed to be wild; hatchery suppMmcntation has not occurred since 1940 (NPPC 1990). 

3.1.2 

Chum salmon are semelparous and exin~oit obligatory anadromy 6. They also spend more 
of their fife history in marine waters than other Pacific salmonids (Salo 1991). Mature 
adul~ cuter freshwater at an advanced stage of sexual development and spawn in the 
lower reachcs of coas~ streams of various sizes (typically, just above tidal influence). 
Rarely do chum salmon penctratc rivers more than 100 miles (Scott and Crossmsn 1973). 

During the spawning migration, adult chum salmon enter natal fiver systems from June to 
March, depending on characteristics of the population or geographic location (Salo 
1991). In Washington, a variety ofseasonal runs are recognized, including sommer, fall, 
and winter populations. Fall-run fish predominate, but summer runs are found in Hood 
Canal, the Strait of Juan de Fuca, and in southern Puget Sound (WDF et al. 1993). Only 
two rivers have fish returning so late in the season that the fish are designated as winter- 
run fish, and both of these are in southern Puget Sound. 

Chum salmon spawn most commonly in the lower rcach~ of rivers, with redds usually 
dug in the mainstem or in side channels from just above tidal influence. Some chum 
salmon spawn in intertidal zones of streams at low tide, especially in Alaska, where tidal 
fluctuation is extensive and upwelling of groundwater in intertidal areas may provide 
preferred spawning sites (Salo 1991 ). The peak of chum salmon migration usually occurs 
when water temperatures range between 7 ° and 11 °C. Preferred water temperatures for 
spawning range fxom 7.2 to 12.8°C (Bell 1990). Subgravel flow (upwelled groundwater) 
may also be important in the choice of redd sites by chum salmon. Salo (1991) reported 
that "chum salmon prefer to spawn immediately above turbulent areas or where the~ was 
upwellin&" 

Typically, incubating eggs hatch in about 2 to 18 weeks (Wydoski and Whimey 1979, 
Salo 1991). Emergence typically occurs in April and May. Juvenile chum salmon 
outmigrate to saltwater almost immediately following emergence (Salo 1991). This 
ocean-type migratory behavior conU-asts with the stream-type behavior of some other 
species in the genus Oncorhynchus (e.g., coastal cutthroat trout, stcelhead, coho salmon, 
and most types of Chinook and sockeye salmon), which usually migrate to sea at a larger 
size, after months or years of freshwater rearing. This means that survival and growth in 
juvenile chum salmon depend less on freshwater conditions (unlike stream-type 
salmonids which depend heavily on freshwater habitats) than on favorable estuarine 
conditions (Salo 1991). In Washington, chum salmon may reside in freshwater for as 
long as a month, migrating from late January through May (Salo 1991). Several cues 
influence the timing of fry migration. These include: time of spawning, water 
tempemtme during incubation, fry size and condition, population demity, food 
availability, mzeam discharge volume and turbidity, tidal cycles, and day length (Salo 
1991). 

6 They die after spawning and only reach sexual maturity in salt water. 
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When chmn ~ m o n  e n ~  ~ ~umT,  some fly ~ near the m o t h  of the@ natal river, 
b-t mo~ ~ ~ n  a few ~ u r s  into ~ 1  cree~ and s l o u ~  ~ to s e v ~  
~ l ome~s  fi~m ~ mouth o f t h ~  i nver ( ~ o  1~1).  Chum ~ m o n  m~ ~ , o n d  ~dy 
to ocean-~e  C ~ o o k  in ~ m ~ , n c e  ~oon e s ~ e s .  Obsen,~ residence times range 
fi~rm 4 to 32 da D ~ d  e x ~ n ~  fi~m Janum T to J~y ( ~ o  1~1).  

C~um ~ m o n  grow to be among the lmg~t of P~fific salmon, second only to C~nook 
~ m o n  bt ~ t  ~ .  Average ~ for the ~ e s  is arom~ 3.6 to 6.8 ~ ( ~ o  1~1).  
Most chum salmon (95 percent) m~me ~qween 3 and 5 ~ o f ~ ,  ~ t h  ~ to 
percent of the fish maturing at 4 years of age. In the Columbia River, 70.5 percent of the 
chum ~.,non n~ure  at ~ 3, 28.7 porcent nmane at ~ 4, and 0.8 ~-rcent numwe at ~ e  
5 ( ~ o  1'~1). A ~ w  p ~ o n s  of chum ~ m o n  show an a l ~ m ~ o n  of 
~ w e e n  J to4 ~ - o l d  f i ~  u su~y in  ~ presence o f ~ m m a n t  D ~  ch~s~ ofp/nk 

( C ~  1979). 

3.1.3 Chmn Ponulafion Dynamics 

C~um ~ m o n  are native to rivers ~ ~ near ~ mouth of ~ Columbia River. 
C~um ~ m o n  ~ t  currentiy ~ the Lewm River ~ v e  ~ - n  ~ ~ D  fi~m 
o~er Columbia River ~ u ~ f i ~ .  However, ~ ~ n ~ c  ~m~es (Small 2 ~ 3 )  W e  
idant/fie¢ collections from the Lewis and Cowiitz Rivers as a group genetically 
from CoeVal and Columbia River Gorge populations of chum salmon. 

3.2 CHINOOK SALMON 

3.2.1 Chinook " " 

Chinook salmon is the largest of the Pacific salmon species. Spawning stocks are 
dism~out¢ d from the Ventura River in canlral California to Kotzebue Sound, Alaska on 
the Not~ American coast, and from northern Hokkaido, Japan to the Anadyr River, 
Russia oxt the Asian coast (Healey 1991, Myers et al. 1998). Along the coast of Nerth 
America, there am well in excess of 1,000 spawning Chinook salmon populations. Fewer 
popolaficn~ a~ ~o~m to occur along the Asian coast ( H ~ e y  1991). 

Based on the best available scientific and commercial hLConnafio~ NOAA Fisheries has 
idenfifi~ 15 ESUs of Chinook i o n  from Washh~q~  Oregon, Idaho, and Cafifornia, 
inc lud~ 11 new ESUs, and one redefmed ESU. Genetic data (from stu~es ofpro~in 
electrophoresis and DNA) were the primary evidence considered for the reproductive 
isohtfion criterion, supplemented by inferences about barriers to migration created by 
natm~ goographic features and human-reduced ~ resu]fing from artificial 
propagation and harve~ Of concern in the North Fork Lewis River is the Lower 
Columbia River ESU. 

The Low,-r Columb/a River Chinook ESU includes aU naturaUy spawn~g poptda~ons of  
Chinook salmon fzom the Columbia River and its m%utaries from the Pacific Ocean 

to a transitional point between Washington and Oregon east of the Hood River 
and the White Salmon River, and includes the Wfllamette River to WiHamette Fails, 
Oregon, ,:xclus~ve of spring-run Chinook sahnon in the Clackamas River (64 FR 14208). 
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Seventeen artificial propagation programs are considered to be part of the ESU, including 
the Lewis River spring Chinook Program. NOAA Fisheries has determined that these 
artificially propagated stocks are genetically no more than moderately divergent from the 
natural populations. 

3.2.1.1 North Fork Lewis River Chinook 

Prior to the completion of Merwin Dam in 1932, the Lewis River basin supported self- 
sustaining populations of both spring and fall Chinook salmon. Early reports of Chinook 
abundance completed by the WDF and the WDG (Smoker et el. 1951 ) indicate that "at 
least 3,000" spring Chinook were believed to have entered the Lewis River above the 
Merwin Dam site. The "original" fall Chinook run past the dam site was believed to be 
"at least 1,300 adults." Unfortunately, these upper basin population estimates do not do 
not account for commercial or recreation harvest, nor do they reflect Chinook abundance 
before major freshwater habitat degradation. 

Today, three Chinook salmon stocks ate found in the Lewis River, but only two are listed 
as threaton~ species. Tbe spring Chinook stcr, k in the North Fork Lewis River has been 
supplemented with Cowlitz and Carson hatchery stocks since 1956 and current returns 
are thought to be solely hatchery origin (pets. ~amm. R. Nicolay, WDFW, 1999). As a 
result, it is a component of the Lower Columbia Chinook ESU, but is not considered a 
listed species ('rable 2 of 64 FR 14308). However, NOAA Fisheries has proposed that 
these fishbe considered listed. (69 FR 33102 at 33116). North Fork Lewis River bright 
fall Chinook are wild and a designated index stock used for monitoring purposes under 
the Pacific Salmon Treaty. The bright fall Chinook run is considered a wild run although 
the run has experienced intermittent supplementation from 1940 through 1986 (pets. 
comm. 1t. Nicolay, WDFW, 1999). Both the Lewis River bright and Lewis River Tnle 
fall Chinook runs are components of the Lower Columbia River Chinook ESU, which is 
Hated as a threatened species. The Tule fall Chinook run has also been supplemented 
with Kalama stock since 1940. Both fall Chinook stocks are cunently self-sustaining. 

In tbe last 20 years, adult spring Chinook returns to tbe Lewis River basin have been 
highly variable. From 1980 through 1997, the total adult spring Chinook return 
(including hatchery returns, natural escapement, and sport harvest) has ranged from a low 
of 1,600 in 1996 to nearly 17,000 in 1987, with an average of approximately 5,600 fish 
(Figure 3.2-1) (Pettit 1997; pers. comm., R. Pettit, WDFW, 2001; WDF, et al. 1993). 
Trends in annual abundance were similar to those observed in the Columbia River basin 
as a whole. 

There is very little natural production of spring Chinook in the Lewis River basin. From 
1980 through 1997, the natural escapement of adnlt spring Chinook, based on annual 
spawning ground counts, averaged about 1,700 fish, or approximately 15 to 20 percent of 
tbe total run size (Pettit 1997). All of these naturally spawning fish are considered a 
mixed stock of composite production (WDF, WDW and WWTIT 1993). 

The distn%ulion of naturally spawning spring Chinook is limited to the malnstem Lewis 
River up to RM 19.4 (Merwin Dam) and Cedar Creek up to RM 18.2. Few, if  any, spring 
Chinook retum to the East Fork Lewis River (WDF, WDWandWWT1T 1993). Inthe 
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mainstem Le'~s River, most natural spring Chinook spawning and rearing occurs 
between Mer~dn Dam and the Lewis River Hatchery (RM 15.6 to RM 19.4). Most 
spawning anti rearing in Cedar Creek occurs between RM 11.0 and RM 18.2. 

Today, natundly spawning Lewis River fall Chinook xepresent about 80 to 85 percent of 
the wild fall Chinook returning to the lower Columbia River (NPPC 1990). From 1980 
through 1998, the total adult fall Chinook return to the Lewis River has been highly 
variable, ranl:ing from 6,200 in 1998 to 21,200 in 1989 (Figure 3.2-1). The average over 
this period wts 11,600 fish (Figure 3.2-1) (Hawkins 1998). 

The distn%u~ on of Lewis River fall Chinook is limited to the mainstem Lewis River up 
to RM 19.4 (Merwin Dam), in the East Fork Lewis River up to RM 20.6, and in Cedar 
Creek up to F,M 8.2. Intbe East Fork Lewis River, moat faU Chinook spawning and 
rearing occms between RM 0.0 and RM 13.9. 

3.2.2 C h i n o ¢ ~  

Chinook salmon are anadromous and semelparons (die after spawning once) and have a 
broad range c.f life history ~'aits, including variation in age at seaward migration; variation 
in freshwater, esmasine, and ocean re~dence; variation in ocean distn'bution; and in age 
and season o:" spawning migrafion (Healey 1991, Myerset al. 1998). Most ofthis 
vasiat/on is e~hibitod in two distinct behavioral forms (races). These races are commonly 
refened to as spring (sUeam-type) and fall Chinook (ocean-type). Spring Chinook reside 
in freshwater for a year or more before migrating to sea and return to their natal river in 
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Figure 3.2-1. Adult spring Chinook and fall Chinook returns to the North Fork 
Lewis  River compared with Columbia River basin returns (1980 to 2001). 

spring or summer, several months prior to spawning. Fall Chinook migrate to sea in their 
first year of life, usually only a few months after emergence, and return to their natal river 
in the fall, a few days or weeks before spawning (Healey 1991). The timing of river 
entry varies among individual stocks and is generally related to local temperature and 
water flow regimes (Healey 1991 ) and ranges from summer to winter. 

Chinook spawning typically occurs in the fall. They require dean gravel, 2.5-7.5 cm in 
diameter for spawning (USDI and BLM 1996). Chinook salmon eggs hatch, ~ g  
upon water lempemlm'es, between 90 to 150 days after deposition. Stream flow, gravel 
quality, and silt load all significantly influence the survival of developing Chinook 
salmon eggs. After emergence, both ocean and stream-type Chinook salmon juveniles 
use a wide variety of freshwater habitats and depend on the quality of the enti~ 
watershed, from headwaters to the estuary. Chinook salmon are typically found in low- 
gradient streams dominated by gravel and cobble (Scott and Crossman 1973). Juvenile 
Chinook salmon are typically associated with low gradient, meandering, unconstrained 
stream reaches (Lee et al. 1996), and require abundant habitat complexity such as 
associated with accumulations of large wood and overhanging vegetation (USDI and 
BLM 1996). Juvenile Chinook salmon often move into side channels, beaver ponds, and 
sloughs for over-wintering habitat. The preferred temperature range for Chinook salmon 
fry ranges between 12 and 14°C. The upper lethal tolerance limit is 25°C (Scott and 
Crossman 1973). 

Juvenile Chinook may spend from 3 months to 2 years in freshwater after emergence and 
before migrating to estuarine areas as smolts, and then into the ocean to feed and mature. 
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Out-migration typically peaks in the spring. Chinook salmon remain at sea for I to 6 
years (n~ore commonly 2 to 4 years), with the exception of a small proportion of yearling 
males (called jack salmon) which mature in freshwater or return after 2 or 3 months in 
salt wat~.T (Rutter 1904; Gilbert 1912; Rich 1920; Mullan et al. 1992). The average age 
of spawncrs h typically four years (Myers ctal. 1998). 

3.2.2.1 ~ge and Growth 

Chinook salmon stocks exhibit considerable variability in size and age of matm'afion, and 
at least .,ome portion of this variation is genetic, ally determined. The relationship 
between size and length of  migration may also reflect the eat'Her timing of river ¢mtry and 
the cessaion of feeding for Chinook salmon stocks that migrate to the upper reaches of 
river syltems. Body size, which is correlated with age, may be an imlx~tant factor in 
migration and redd c, onstnv~on success. Roni and Quinn (1995) reported that under 
high-de1~ty conditions on the spawning ground, natural selection may produce stocks 
with exceptionally large-sized returning adults. Early researchers recorded the existence 
of different temporal "rims" or modes in the migration of Chinook salmon from the ocean 
to freshwater. 

3.2.2.2 Hybridization and Genetics 

The following sections describe the gemetic, ecological, and life history characteristics, a s  
well as hunum-induced genetic changes that NOAh, Fisheries assessed to determine the 
number and geographic extent of Chinook salmon ESUs. Chinook salmon populations in 
the Coltmbia and Snake rivers appear to be separated into two large genetic groups: 
those l ~ d u d n g  ocean-type outmigrante and those producing stream-type outmigrante. 
The f i~  group includes populations in lower Columbia River tributaries including the 
North F,~'k Lewis River, with both spring-run and fall-run (bright and Tule) life histories. 
The second major group of Chinook salmon in the Columbia and Snake River drainage 
consists of spring- or summer-run fish. 

The effects o f  artificial propagation and other human activities such as harvest and 
habitat modifioation can be relevant to ESA listing determinations in two ways. First, 
such activities can genetically change natural populations so much that they no longer 
represent an evolutionarily significant component of the biological species (Waples 
1991a). For example, in 1991, NOAA Fisheries concluded that, as a result of massive 
and prolonged effects of artificial propagation, harvest, and habitat degradation, the 
agency oould not identify natural populations of coho salmon in the lower Columbia 
River that qualified for ESA listing consideration (56 FR 29553). Second, risks to the 
viabih't~ and genetic integrity of native salmon populations posed by human activities 
may corm'bute to their threatened or endangered status (Goedman 1990; Hard et al. 
1992). The severity oftbese effects on natural populations depends both on the nature of 
the e f f e~  (e.g., harvest rate, gear ~ze, or type of hatchery prance)  and their magnitude 
(e.g., duration of a hatchery program and number and life-h/story stage of  hatchery fish 
involved). For example, artificial propagation is a common practice to supplement 
Chinook salmon stocks for commer~al and recreational fisheries. However, in many 
areas, a significant portion of the naturally spawning population consists ofhatcbery- 
produce:i Chinook salmon. In several of the Chinook salmon ESUs, over 50 percent of 
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the naturally spawning fish are from hatcheries. Many of these hatchery-produced fish 
axe derived from a few stocks, which may or may not have originated from the 
geographic area where they are released. This is true of the spring Chinook stock in the 
North Fork Lewis River where, since 1909, the stock has been supplemented and 
eventually replaced with Carson hatchery stock. 

Artificial propagation is important to consider in ESA evaluations of anadromous 
salmonids for several reasons. First, although natural fish are the focus of ESU 
determinations, poss~le effects of artificial propagation on natond populations must also 
be evaluated. For example, stock U-ansfers might change the genetic bases or phenotypic 
expression of life history characteristics in a natural population in such a way that the 
population might seem either less or more distinctive than it was historically. Artificial 
propagation can also alter life history charac~l~dcs such as smolt age and migration and 
spawn timing (Crawford 1979; NRC 1996). Second, artificial propagation poses a 
number of risks to natural populations that may affect their risk of extinction or 
endangerment. Finaily, ifanynaturalpopulations arellsted onder the ESA, thenit  will 
be necessary to determine the ESA status of all associated hatchery populations. The 
Lewis River, Merwin and Spcelyai hatchery programs' influence on listed anadromous 
stocks is addressed through an annual reporting process under an ESA Section 10 permit 
issued to the State of Washington by NOAA Fisheries 

3.3 STEELHEAD 

3.3.1 Steelhead StatW ar~4 Distribution 

Steelhesd is the name commonly applied to the anadromous form of the species O. 
mfldss. The present distn'bution of steelhead extends fTom Kamchatka in Asia, east to 
Alaska, and down to the U.S.-Mexico border (Busby et al., 1996; 67 FR 21586). 
Historically, steelhead likely inhabited most coastal streams in Washington, Oregon, and 
California as well as many inland streams in these states and Idaho. However, during rids 
century, over 23 indigenous, naturally reproducing stocks of steelhead are believed to 
have been extirpated, and many more are thought to be in decline in numerous coastal 
and inland streams in Washington, Oregon, Idaho, and California. Forty-three stocks 
have been identified by Nehlsen et al. (1991 ) as bcing at moderate or high risk of 
extinction. Steelhead in the lower Columbia River ESU, which includes naturally 
spawned populations and their progeny in the North Fork Lewis River below Merwin 
Dam, were listed as threatened by NMFS on March 19, 1998. The lower Columbia River 
ESU includes all naturally spawned populations of steelhead in the Columbia River and 
its tnlmtaries from its estuary up to, and including, the Hood River in Oregon. This ESU 
is composed of both winter- and summer-run steelbead. Ten artificial propagation 
progams are considered to part of the ESU: the Cowlltz Trout Hatchery, Kalama River 
Wild Clacksmas Hatchery, Sandy Hatchery, and Hood River steelhead hatchery 
programs. NOAA Fish~os has determined in the proposed listing rule that these 
artificially propagated stocks are genetically no more than moderately divergent from the 
natural populations (69 FR 33102). 
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3.3.1.1 Consideration of Resident O. myk/ss Populations in Listing Determinations 

In additi3n to an anadromous O. my/dss life history (i.e., steelhead), O. myk/ss exhibits 
freshwater resident only forms (i.e., rainbow trout). Where the two forms co-occur, the 
offsprinl; of resident fish may migrate to the sea, and the offspring of anadromous fish 
may re~xain in streams as resident fish. The change from the dmmous life form to the 
resident life form can also result from imposed physical or physiological barriers to 
migration. Genetic differenoes, when studied, have indicated greater differences among 
geograplfiotlly separated O. mykias populations of the same life-history form then 
between anadmmous and resident life-history forms in the same geographical area. No 
suite of morphological or genctic characteristics has been found that comistenfly 
distingt~shes between the two life-history forms. 

As is the case with hatchery fish, it is important to determine the relationship of  these 
resident fish to anadromous populationa in the O. myk/sa ESUs under consideration. In 
its prevbus status reviews of steelhesd ESUs, NOAA Fisheries concluded that the 
availabl,: data suggest that resident rainbow trout and ateellmad in the same area generally 
share a cvmmon gene pool (at least over evolutionary time periods), and included 
resident and anadromous populations in the same ESU. Resident populations above 
long-staxling natural barriers, and thoee populations that have resulted from the 
inmxh~tion of non-native rainbow trout, were not considered part of these ESUs. In the 
case of sealdent populations upstream of impassable human-mused migration barriers 
(e.g., large mainmem hydroelectric dams), NOAA Fisheries found insufficient 
informa~on to merit their inclusion in 8teelhesd ESUs. The agency generally concluded 
that resi:lent populations upsmmm of impassable manmade barriers must be evaluated on 
a case-by-case basis as more information becomes available on their relationships to 
below-barrier populatious, or on the role these above-barrier resident populations might 
play in c~nserving below-barrier populations of O. mykiss. 

In its l~..~ous steelhesd ESA listing determinations, although NOAA Fisheries 
oamid~ed ao-occtm'ing resident and aaadromous populations as a single ESU, NOAA 
Fisheries did not fist resident populations when it was determined that the Lower 
Columbia Rivet ESU in-total warranted listing. As noted above, the Alsea court has 
rejected listing under the ESA only a s u b ~  of an ESU or distinct population segment 
(DPS). For the purpuses of reviewing the vinbility ofuaturallyspawned O. myk/ss 
populations in this pmptm~ rule, tbe BRT adopted a framework for determining the 
ESU/DPS membership of resident O. myk/ss geographically associated with fisted 
steelhesd ESUs. These evaluations were guided by the same biological principles used to 
define E~Us of natural fish and determine ESU membership of hatchery fish: the extent 
of reproductive isolation and biological divergence from other populations within the 
ESU. Ideslly, each resident population would be evaluated individually on a ~ - b y -  
case bm~s, using all available biological information. In practice, tittle or no information 
is avail~Jale for meet remdent O. myk/ss populations. To facilitate determinatiovJ of the 
ESU/DPS membership of resident O. myk/ss, the BRT identified three different cases, 
reflecting the range of geographic relationships between resident and anadromous forms 
within different watersheds: (1) no obvious physical barriers to interbreeding between 
resident and anadromous forms; (2) long-standing natural barriers (e.g., a waterfall) 
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between resident and anadromous forms; and O) relatively recent (e.g., within the last 
100 years) human-imposed barriers (e.g., a dam without a fish ladder) between resident 
and anadromous forms. 

The BRT adopted the following working assumptions about ESU membership of resident 
fish falling in each oftheso three cases. Where there was no obvious physical barrier to 
interbreeding between the two life-history forms, re,dent fish were considered part of the 
ESU. Empirical studies show that resident and anndromous O. mykiss are typically very 
similar genetically when they co-occur with no physical barriers to migration or 
mteTbreeding. Where long-standing natural barriers separate resident and anadromous 
forms, resident populations were not regarded as part of the ESU. Many populations in 
this category have been isolated from contact with anadromous populations for thousands 
of years. Empirical studies show that in these cases the resident fish typically show 
~ f i a l  genetic and life-history divergence from the nearest downstream anadromous 
populations. In cases where the resident fish were separated from the anadromous form 
by relatively recent human actions (e.g., impassable dams and culverts), the BRT was 
unable to justify any particular default assumption. The two life-history forms most 
likely coexisted without any barriers to interbreeding prior to the establishment of the 
manmade barrier(s). However, as a result of rapid divergence in a novel environment, or 
displacement by or genv-'tic introgre~ion from non-native hatchery rainbow trout, these 
resident populations may no longer represent the evolutionary legacy of the O. myMas 
ESU. Given these uncertainties, the BRT left unresolved the ESU membership of O. 
myMas above rvcent (usually man-made) impassabl© barriers. In the absence of 
information indicating that they are part of a common ESU, NOAA Fisheries does not 
find such above-barrier populations to be part of the O. myk/ss ESUs under review. 

The BRT reviewed available information about individual resident populations of O. 
mykiss to determine which of the above scenarios best defined the level of reproductive 
isolation between the life-history forms, and whether any information exists to override 
the default assumptions descn'bed above about the ESU membership of resident 
populations. The best available information concerning resident O. mykiss in Columbia 
River basin ESUs is summarized in the report 'q'he Biological Implications of Non- 
Anatkomous Oncorhynchus myk/ss in Columbia basin Steelhead ESUs" CKostow, 2003). 

As noted above, little or no population data are available for most resident O. myk/ss 
populations, greatly complicating assessments of ESU-level extinction risk. Where 
available, the BRT in~Ixn'ated infornmtion about resident populations into their 
analyses of the four viable salmonid population ('VSP) criteria and their assessments of 
extinction risk for O. m.vkiss ESUs. As was often the case, no data on the abundance, 
productivity, spatial structure, or diversity were available for resident populations in an 
ESU. The BRT noted that the presence of relatively numerous resident populations can 
significantly reduce risks to ESU abundance. However, there is considerable scientific 
uncertainty as to how the resident form affects extinction risk through its influence on 
ESU productivity, spatial structure, and diversity. The threats to O. my/dss ESUs extend 
beyond low population size and include declining productivity, reduced r~silience of 
productivity to environmental variation, curtailed range of distribution, impediments to 
population connectivity and reproductive exchange, depleted diversity stemming from 
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loss or blockage of habitat and associated erosion of local adaptation, and erosion of the 
diversity c f  expressed migratory behaviors. Thus, the BRT concluded that, despite the 
reduced riik to abundance for certain O. mykiss ESUs due to numerically abundant 
residents, the collective contribution of the resident life-history form to the viability of an 
ESU in-total is unknown and may not substantially reclu~ extinction risks to an ESU in- 
total (NOAA Fisheries 2004). Based on present scientific understanding, the BRT could 
not excluc© the poss~ility that complete loss of anadromous forms from within an ESU 
may be irreversible. 

3.3.1.2 N(,th Fork Lewis River Steelhead 

Summer and winter stoelhead are indigenous to the Lewis River basin; historically, large 
numbers of winter steelbead were known to spawn and rear in the North Fork upstream 
from Mecsin Dam. Few summer steelbead spawned in the North Fork (WDFW 1994, 
NPPC 1~) ) .  

Today, N(n'th Fork Lewis River winter steelhcad ane thought to be native, a/though some 
intcrbre~ing has probably occurred with introduced stocks fxom Elochoman, Chambers 
Creek, Cc wlitz, and Skamania hatcheries that have been plented in the basin since the 
late 1940e.0qPPC 1990). The smnmer steclhead stockin the Lewis River is also 
considerel native, although intcdm~ling with introduced Skamania hatchery stock has 
likely oectmed (NPPC 1990). In many cases, Skaman/a summez steelhced have been 
int~ducoi to provide angling opportunities where summer steelhead did not naturally 
exist (LC,'XB 2004). In addition, steelhead, which abandoned the Cowlitz system 
following the eruption of Moont St. Heleus in 1980 probably strayed into the Lewis River 
and s p a ~ d  with native Lewis stock (WDFW 1994). 

Based on our ~view of existing literature, the historical (pre-hatchery) abundance of 
steclhead in the Lewis River basin is extremely limited, although Smoker et al. (1951) 
estimated that tbetotal spawning escapement exceeded 1,000 steelhead. Lavoy(1983) 
estimated that the total spawning escapement ranged from 8,000 to 11,000 fish. Between 
1930 and 1950, an average 403 summer  and w/nter  steeilmad were collected at  the 
Merwin [hun fish collection facility (range 86 to 1,366) (Smoker et al. 1951). 

From 19~2 through 1998, annual angler catch of summe~ steelhead in the mainstem and 
North F ~ t  Lewis River has averaged just over 3,600 fish. Catch of winter steelhead 
durin 8 this same period has averaged about 3,400 fish (Figure 3.3-1) (Fac/fiCorp and 
Cowlitz I*UD 2004: AQU 18 - Appendix G). In most years, Lewis River catch rates 
paralleled steelhead returns to the entire Columbia River basin (ODFW and WDFW 
2000). P~ior to 1994, all steelhead captured at the Lewis River Hatchery were returned to 
the river :'or angler harvest, Therefore, hatchery returns are not the best indicator of total 
run size. 

Currend), there is very little wild steelbead production in the North Fork Lewis River 
below M.:rwin Dam; wild steelhead returns account for approximately ? percent of the 
total Nora  Fork run size (WDFW 1994). Due to the low return of wild summer 
steclhead in the North Fork, no escapement goal has been established. The escapement 
goal for wild winter steelhead on the North Fork is 698 fish. 
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The primary spawning areas for wild North Fork Lewis River steelhead are located 
downstream of Merwin Dam in Cedar Creek and Johnson Creek, and the East Fork Lewis 
River. Rearing occurs in those same tributaries and the malns~u~ North Fork Lewis 
River between Merwin Dam and Eagle Island. Rearing and spawning habitat is limiting 
in the tributaries given the size of Cedar and Johnson creeks and the presence of upstream 
migration impediments. WDFW continues spawning surveys on Cedar Creek and has 
installed a trap at the Grist Mill fish ladder to monitor upstream migration and to 
segregate hatchery and wild stocks. There are no existing data on the average annual size 
of the natural outmigrafion. 

There is no legal harvest for wild steelhcad in the North Fork Lewis River basin; all wild 
steelheed caught must be released unharmed. Hatchery fish are adipose fin clipped for 
easy identification. 

3.3.2 

O. myk/ss is considered by many to have the greatest diversity of life history patterns of 
any Pacific salmonid species, includin8 varying degrees of anadromy, diffe~*nces in 
reproductive biology, and plasticity of life history between generations. The species can 
be anadromous (steelhead) or freshwater resident C'minbow" or "redband" trout), and it  
is believed that the progeny from resident rainbow trout have the potential to become 
anadromous and that the progeny of steelhesd have the potential to become resident 
rainbow trout (Pevan 1990). Those that are anadromous can spend up to 7 years in fresh 
water prior to smoltificafion, and then spend up to 3 years in salt water prior to first 
spawning. O. myk/as is also iteroparous (meaning individuals may spawn more than 
once), whereas the Pacific salmon species are principally semelparous (meaning 
individuals spawn once and die). 
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Figure ,3.3-I. The number ofwlnter and summer steelhead harvested in the Lewis 
River basin recreation fishery eompared wlth Columbfa River basin returns (1962 
lhroulO, 1998). 

Within ~e  range of  West ~ steelhead, spawn/rig migr~ons occur throughoul the 
year, v~th seas(real peaks of  acliv/ty. In a givcn river basin thc~ may bconc or morc 
peaks/I, migration act/vity;, since thcse "rims" are usually named for the season in wh/ch 
the peal: occurs, some rivers may have runs known as winter, spring, summer, or fall 
s t~lh~d.  
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Biologically, steethead can be divided into two reproductive ecotypes (races), based on 
their state of sexual maturity at the time of fiver entry and duration of their spawning 
migration. These two ecotypes are termed "stream maturing" or "summer" steeibead and 
"ocean maturing" or "winter" steelhead. Summer steelbead enter freshwater in a sexually 
immature state during the summer months and require several months of maturation 
before they spawn. Winter steelhesd enter freshwater ready to spawn in late winter or 
esrly spring (Buabyet al. 1996). On average, thereis a2-monthdifferenceinpesk 
spawning time between winter and summer steelbead, although there is probably some 
overlap in the spawning distribution (Busby et al. 1996). Furthermore, within the same 
watershed, winter and summer steelbead spawn in geographicaUy distinct areas. Summer 
steelbead populations occur above barrier falls, which are generally impassable dm'ing 
the winter-ron migration. 

Adult winter-run steeihesd normally enter rivers from November to May and are near 
final stages of maturity upon entry. Summer-run steelhead generally return as immature 
fish between April and October. Spawning takes place for both runs, between December 
and June, with most spawning occurring in the early spring. Eggs incubate for 1.5 to 4 
months, depending on water temperature, before hatohi~ Juveniles rear in freshwater 1 
to 4 years, then migrate to the ocean during the spring. They usually reside and mature in 
marine waters for 2 to 3 years prior to returning to spawn as 4 or 5-year-old fish. 

Steelbead prefer relatively small, fast flowing streams with a high proportion of riffles 
and pools (Bamhart 1991). As with most sahnonids, spawning typically occurs in 
streams where the water is cool, clear, and well oxygenated. The most common 
steelhead redd site is at the tail of a pool. Like other Pacific salmon, thase areas are often 
associated with deep pools and abundant ~ cover. The optimum spawning 
temperature for steelbead is about 7°C, but they have been reported spawning at 
temperattm~ of 3.8 ° to 12.6°C (Bell 1990, Bamhart 1991). 

Must steelhesd, in their first year of life, live in times but some larger fish also inhabit 
pools or deep fast runs (Bamhart 1991). Instream cover such as large rocks, logs, root 
wads, and aquatic vegetation are very important for juvenile sleelhesd. This cover 
provides resting areas, visual isolation from competing salmonids, food, and protection 
from predators. Often steelhead densities are highest in streams with abuadant instresm 
cover. Tbe preferred water temperature for rearing steelhend ranges from 10 to 13°C 
(Bjorun and Relser 1991). 

3.3.2.1AgeandGrowth 

Growth differs dramatically among different stocks of steelhesd in the Lower Columbia 
ESU. Length of time spent in the juvenile freshwater phase and length of time rearing at 
sea can greatly influence growth even within stocks. In the Lower Columbia River ESU, 
most wild steeihead are 4 to 6 years of age at first spawning, 50 to 91 cm in length, and 2 
to 8 kg in weight. However, they can attain ages of 9 years and reach lengths of over 100 
cm (12 kg) (Busby et al. 1996). 
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3.4 PROPOSED SPECIES 

Section "'(aX2) of the ESA requires federal agencies to consult over the effects of their 
actions cn listed species. Section 402.10 of the ESA implementing regulations allows 
Federal |tgencies to confer over the effects of actions on "proposed species." Lower 
Columbia River coho are the only proposed species identified by NOAA Fisheries in the 
action area that were not listed previously. As discussed earlier in the BE, NOAA has 
propme(l that the Lower Columbia River Chinook ESU, the Columbia River chum and 
the Low,:r Columbia River O. myk/ss ESU remain listed under the ESA as threatened 
species (69 FR 33102). Therefore, these species were discussed as both proposed and 
listed sp)cies in section 3.0.. 

3.4.1 C ~  Sa lm~  

3.4.1.1 Coho Status and Dis~bution 

Coho salmon is a widespread species of Pacific salmon, occurring in most major river 
basins mound the Pacific Rim from Monterey Bay, California, north to Point Hope, 
Alaska, 'tmmgh the Aleutians, and from the Anadyr River south to Korea and northern 
Hokkaido, Japan (69 FR 33109). Introductions have also occurred in most oftha Great 
Lakes a~l in other cold temperate arca~ of North America (Scott and Croasman 1973, 
Sandero>ck 1991). 

All coh¢. salmon stocks in the Columbia River basin above Bonneville Dam (except 
Hood River) are considered extinct (N©hisen et al. 1991). Hood River, Sandy River, and 
all other lower Columbia River tributary stocks are at high risk of extinction, except the 
Clackanms River stock, which is at moderate risk of extinction. NOAA Fisheries 
published a status review of Lower Columbia River coho salmon stocks in 1991 (Johnson 
et al. 1~)1). In this review, NOAA Fisheries concluded that, historically, at least one 
ESU of -.~ho salmon probably occurred in the lower Columbia River Basin, but the 
agency was unable to identify any remaining natural populations that warranted 
protection under the ESA. Lower Columbia River coho were tl~evaluated in 1995 and 
NOAA ?isberies designated the Southwest Washington/Lower Columbia River (South 
West Washington/Lower Columbia River) coho ESU as a candidate species to be listed 
under the ESA(60 FR38011). In 1996, NOAA Fisberies updated the 1995 states zcview, 
and ~m~:luded that the South West Washington/Lower Columbia River ESU may warrant 
splitfin 8 into separate South West Washington and Lower Columbia River ESUs. In 
2001 NOAA Fisheries updated information on the viability of Lower Columbia River 
coho a~i  concluded that Lower Columbia River coho was a separate ESU from South 
West Washington coho. This conclnsion was supperted by new tagging data and 
analyse(; indicating that South West Washington and Lower Columbia River coho 
populations have differing marine dis~%ufions and are genetically distinct (Shaklee et al. 
1999). NOAA Fisheries reevaluated the listing determination for 26 ESUs of West Coast 
salmoni~ in response to the 2001 Alsea decision, which resulted in the proposed listing 
of 27 ~ ;Us  of West coast salmonids on June 14, 2004. In the proposed listing (69 FR 
33101), NOAA Fisheries concluded that the Lower Columbia River coho ESU is likely to 
become endangered within the foreseeable future over all or a significant portion of its 
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range, and proposed that the Lower Columbia River coho ESU be listed under the ESA as 
a thrnatoned species. 

The Lower Columbia River coho ESU includes all naturally spawning populations of 
coho salmon in the Columbia River and its tributaries in Washington and Oregon, from 
the mouth of the Columbia up to and including the Big White Salmon and Hood rivers, as 
well as twonty-one artificial propagation progrems, including the Lewis River hatchery 
coho program. The core natural spawning in the ESU occurs in the Sandy and 
Clackamas rivers. Based on available information, most of the adult coho salmon 
returning to natural or hatchery areas outside these two su'eams are hatchery fish or are 
progeny of hatchery fish. The loss of naturally spawning populations, the low abundance 
of extant populations, diminished diversity, and fragmentation and isolation of the 
remaining naturally produced fish confer considerable risks to the ESU. 

The very large number of hatcbery-produced adults contrasts the small returns of 
naturally produced spawners in this ESU. The abundance of hatchery coho returning to 
the Lower Columbia River in 2001 and 2002 exceeded one million and 600,000 fish, 
respectively (69 FR 33101 ). At present, the Lower Columbia River coho hatchery 
programs reduce risks to ESU abundance and spatial structure, provide uncertain benefits 
to ESU productivity, and pose risks to ESU diversity. Overall, artificial propagafiou 
mitigates the immediacy of the ESU extinction risk in the short-term, but is o f ~  
contribution in the long tern~ Over the long term, reliance on the continued operation of 
these hatchery programs needs to be monitored to ensure that the hatcheries are 
continuing to provide benefits to the listed species. These hatchery stocks at present 
collectively represent a significant potion oftbe ESUs remaining genetic resources. 
Armed with this information, on June 14, 2004, the BRT concluded that the naturally 
spawned component of the Lower Columbia River coho ESU is "in danger of 
extinction." The minority opinion was that the ESU is "likely to become endansered 
within the foreseeable future (69 FR 33133)." 

3.4.1.2 North Fork Lewis River Coho 

Coho in the North Fork Lewis River persist primarily through hatchery pr(xtuction of two 
stocks; a late run Type-N stock and an early run Type-S stock. Both are produced at the 
Lewis River Hatchery Complex. Type-N coho are north-turning and contribute more 
heavily to the northern ocean fisheries, while Typo-S coho are south-turning and 
contn'bute more beavily to the southern ocean fisheries (NPPC 1990, Wydoski and 
Whitney 1979). The W'DF37V has supplemented the early-run (Type-S) coho in the North 
Fork Lewis River with Tontle stock since the days of the Johnson Creek fish facility 
dating hack to 1906. Late-run (Type-N) Cowlitz River stock coho were introduced to the 
Lewis River in 1971-72. Today, the North Fork Lewis River hatchery continues to 
produce coho for PaoifiCorp's obligation under the Merwin license. PacifiCorp funds 
1 O0 percent of the hatchery operations and maintenance for that facility. 

Coho salmon retza'm to the Lewis River basin declined following the completion of 
Merwin Dam. The initial decrease in the abondanoe and high degree of annual variability 
in the late 1930s and early 1940s was believed to be the result of 'poor  intermittent 
spilling" over Merwin Dam (Smoker et al. 1951). However, these declines in abtmdsnce 
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were also occurring in the Columbia River basin as whole, and may be more closely 
related to inteus/ve harvest or changes/n ocean productivity. In the 1960s and 1970% the 
number of coho returning to the Lewis River basin remained relatively low despite 
increasing returns in the entire Columbia River basin (Figure 3.4-1). Since 1980, coho 
abundance in the Lewis River has increased dramatically and has in large part paralleled 
coho returns to the Columbia River. 

~ L e w ~  Riv~ Coho . . . . . .  Co~mnbia River C~o 

1~,000 ~ 1,41111 

6 ( ' ~  ~ 6008001 

4OO 

1932 1942 1952 1962 1972 1982 1992 
Return Year 

Figure 34-1. The number of adult coho collected at the Merwin Dam Anadremeus 
Fish Coltection Facility and Lewis River Hatchery (Lewis River returns) compared 
writ Colambla River basin re~urns (1932 to 2000)2 

Like sprhg Chinook, there is very tittle natural produc~on of coho salmon in the Lewis 
River ba~n. The majofityofcohoretumingtothe basinare captured at the Metwin Fish 
Trap, although an estimated 5 to 10 perc, ont spawn natarully withln the mainstem Lewis 
River below Lake Merwin and in several m'bularies including the East Fork Lewis River, 
Ross, CoJar, Chelatchie, Johnson, and Colvin creeks, and numerous smaller tributaries 
(WDF, e~ al. 1993, PacifiCorp and Cowlitz PUD 2004: AQU 1). 

3.4.1.3 Coho l,,,i~ ~ 

Coho s a l ~ n  exl~'bit a three-year life cycle. The voho salmon life history consists of 
roughly ! 8 months of freshwater rearing followed by approximately 18 months of ocean 
rearing C~'eit~mp et al. 1995). Adults typically begin their f~hwater spawning 
migratio~l in the late summer a~d fall, spawn by mid-winter, and then die. Run and 
spawn ~ning of adult coho salmon varies between and within coastal and Columbia 
River Basin populations. Some precocious males, called jacks, return to spawn after less 

7/.,ewis Ri vet colin reaam do no¢/nclade jacks o¢ fish harrowed by retreat/on anglem 
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than one year at sea. Coho salmon typically spawn in relatively small and shallow 
tributary streams from October through February. Their preferred spawning substrate is 
gravel ranging from 1.3 to 10.2 cm (Reiser and Bjornn 1979). Spawning genmally 
occurs in temperatures from 5.4 to 9.4°C. Depending on the temperature, eggs incubate 
in redds for 1.5 to 4 months before hatching. 

At least one year of freshwater residence is normal for juvenile coho salmon COSFWS 
1986). Coho salmon parr are frequently associated with s~de channels, wetlands, and off- 
channel sloughs for rearing (Sandercock 1991). Other important juvenile habitats include 
large wood accumulations, undercut banks, and complex pool habitats. Juvemiles are 
generally absent in channels lacking cover. Fry densities are greatest in backwater pools, 
beaver dam pools, and off-channel areas (WDW 1991). Mason and Chapman (1965) 
reported that coho salmon juveniles are aggressive and territorial soon after emergence, 
and establish intnmlx~ific dominance hierarchies. Where coho and Chinook salmon 
juveniles occurnxl together in streams, the coho were socially dominant, defending 
optimum feeding territory (Stein et al. 1972). Coho salmon juveniles were reported to 
grow faster and heavier than Chinook salmon juveniles of the same length (Stein et al. 
1972). Water tempemttwes that average betweon lO°to 15°C in the s a m n ~  are 
considered optimum for juvenile coho salmon rearing (USFWS 1986). Bell (1973) 
reported the upper lethal limit to be 25.8°C. Out-migration of smolts to marine ax~as 
usually occurs from April to August of the year following their hatching, with peak 
migrations in May in nearly all areas (USFWS 1986). 

3.4.1.4 Coho Population Dynamics and Hatcheries 

A review of published accounts indicates that homing fidelity in coho salmon is generally 
strong, with low levels of straying (about 1 percent) estimated for most natural 
populations that have been studied. On the other hand, coho salmon habitat typically 
includes small m'butaries that experience relatively frequent, temporary blockages, and 
the~ am a number of examples in which coho salmon have rapidly recolonized vacant 
habitat that had only recently become accesm%le to anadromons fish. Because ESU 
determinations focus on units that me strongly isolated over evolutionarily important time 
frames, NOAA Fisheries concludes that, in general, local spawning populations of coho 
salmon are unlikely to meet the criterion of reproductive isolation. However, groups of 
local populations among m'butaries within a fiver drainage may experience substantial, 
long-term isolation from other such groups. 

Genetic data provide useful i n d i r ~  information on reproductive isolation because they 
integrate information about migration and gene flow over evolutionarily important time 
frames. Published results from several studies of genetic characteristics of coho salmon 
populations are available (Solazzi 1986, Reisenbichler and Phelps 1987, Wehrhehn and 
Powell 1987, Gall 1991, Hjort and Schreck 1982, Currens and Famsworth 1993, Forbes 
et al. 1993). Although collectively these studies show that the pattern of relationships 
among populations is complex, there h a strong geographic component to the observed 
population structure, and several major stock groupings can he identified. While a few 
individual samples proved to he exceptions to the general patterns, possible explanations 
for these results include true ancestral relationships, stock transfers, and random variation 
in an analysis involving a large number of samples. 
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A major cluster in the NOAA Fisheries genetic analysis includes all of the lower 
Columbia River samples, as well as samples from the southwest Washington coast. 
Within this larger group, several smaller clusters can be identified. Two of the 
subclusters, one dominated by samples from Washington and the other by samples fi'om 
Oregon, include most of the samples from the lower Columbia River. Another subeluster 
contains three samples from Willapa Bay on the southwest Washington coast. 

Stock W, msfers of coho salmon have been (and continue to be) common throughout the 
West C(mat and influence population dynamics; the nature and magnitude of these 
transfen; varies by geograplfic region. Southwest Washington hatcheries m'e relatively 
large an,~l numerous for the area, and most produce 1 to 3 million juveniles annually. 
Hatcher.es in southwest Washington have used native stocks in addition to those from 
Puget Sound/Slralt of Georgia, Olympic Peninsula, and the Columbia River. ~ f l y ,  
the magaitude and frequency of stock transfers from outside the area are relatively mudl. 
Within ~outhweat Washington, there has been some movement of stocks between rivers 
drainin8 into Grays Harbor and Willapa Bay. Outplants show a similar pattern to 
hatchery transfers; coho salmon from Puget Sonnd/Stralt of Georgia, Olympic Peninsula, 
and a limited number fzom the Columbia River have been out#anted in southwest 
Washinl~ton, but the most frequent and largest outplants have used southwest Washington 
stocks. 

Hatchery production of coho salmon i .  the Columbia River far exceeds that of any other 
area with respect to the number of  hatcheries and quantifies of fish produced. Many 
Columbia River hatcherim produce several million smolts annually, with the largest 
hatcheries releasing up to 10 million smolts in a given year. Extensive stock ~ansfen 
have oo:urred within the Columbia River, both within and between hatcher/es f~m 
Washinj~ton and Oregon. Prior to about 1960, transfers ofcoho salmon from the Oregon 
coast w~,~re also common, and there have been a few introdu~tiom of Puget Sonnd stocks. 
Columbia River outplanting records show a similar pattern of e ~ ' r v e  use of  Columbia 
River az~l Oregon ceast coho salmon, and some Puget Sonnd stocks. 

Advano:ment aad compression of ran timing are common phenomena in hatchery 
populations, and these changes can affect future generations of naturally reproducing 
fish. Fry of early spawning adults generally hatch earlier and grow faster, and can thus 
displace fry of later-spawning natural fish (Chapman 1962). Conversely, early spawning 
coho salmon redds are more prone to being destroyed by early fall floods. Consequently, 
early spiwning individuals may be unable to establish permauent, self-suataining 
populations, but may neverthelma adversely affect existing natural populations (Solazzi 
etal. 1990). A recent study foondthat over aperindof 13 years, therange of spawning 
timing ofcoho salmon at five Washington hatcheries decreased from 10 weeks to 3 
weeks, tmusing the range of the period of return to the hatchmies to decrease by one-half 
(Flagg ct al. 1995). 

Anoth~' common hatchery practice with coho salmon is release of excess hatchery 
produetton into natural habiett as fry or parr. Outplandng large numbers of  large 
hatcher2./juveniles into streams already occupied by naturally-preduced juveniles may 
place the resident fish at a competitive disadvantage and may force them into marginal 
habitats that have low survival potential (Chapman 1962, Solazzi et al. 1990). 
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3.5 SALMON AND STEELHEAD CRITICAL HABITAT 

NOAh, Fisheries is directed by the ESA to designate critical habitat at the time of listinE 
Critical habitat is defined to include all geographical areas necessary to the survival and 
recovery of the species. The destruction or adverse modification of critical habitat is 
prohibited by rule. 

NOAA Fisheries designated critical habitat for all three of the listed anadromous fish 
species in the Lewis River Project area on February 16, 2000 (65 FR 7764). While the 
critical habitat has been withdrawn and vacated (see discussion below), the original 
designations provide information on habitat NOAA Fisheries determined was occupied 
by or essential to the listed anadromous fish species. In particular, with respect to Lower 
Columbia River Chinook salmon, Lower Columbia River steelhead, and Columbia River 
chum, the Lewis River was designated as critical habitat with Merwin Dam representing 
the upstream extent of critical habitat. 

The National Association of Homebuildzrs brought suit against NOAA, seeking to vacate 
the critical habitat designations for salmon and steelhead ESUs in the Pacific Northwest. 
NOAA eventually entered into a consent order and agreed to withdraw and reconsider the 
critical habitat designations for 19 salmon and steellmad populations. National 
Association of Homebuiidersv. Evans, Consent Devree, Case No. h00-CV-02799 (DDC, 
filed Mar. 25, 2002). This Biological Evaluation does not include a critical habitat 
analysis, because critical habitat designations for all relevant anadromous fish species 
(including Lower Columbia River Chinook salmon, Lower Columbia River steelhead, 
and Columbia River chum) have been vacated by court order. The latest proposed rule 
for critical habitat issued by NOAh, Fisheries on November 30, 2004 does not designate 
habitat upstream of Merwin dam. However, even in the absence of critical habitat listing 
for these species, the proposed action is not likely to deslxoy, adversely affect, or 
adversely modify habitat critical of any listed, proposed, or candidate species in the North 
Fork Lewis River project area. These findings are made besed in part on the existence of 
an ongoing, conservation measures currently implemented under NOAA Fisheries and 
USFWS' 2002 Lewis River biological opinion that will ensure interim conservation 
requirements for aquatic species until a new biological opinion is issued. 

The draft Salmon Recovery Plan (NPPC 2004) addressed fish habitat in the Lewis River 
including limiting factors and threats related to the recovery of the listed salmon and 
steelhead. These limiting factors include: 

1) Habitat connectivity- blockages to sUearn habitats due to structures; 

2) Habitat diversity- lack of stable instream woody debris and altered habitat unit 
composition; 

3) Channel stability- bed and bank erosion and mass wasting; 

4) Riparian function - reduced bank/soil stabifity and reduced wood recruitment; 

5) Water qual i ty-  altered stream temperature regime and excessive turbidity 

6) Substrate and sediment - excessive fine sed~ent;  
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7) Forest practices - timber harvests, riparian harvests, and forest roads; and, 

8) Hydropower operations - passage obstructions. 

These elemenm certainly would be the most influential impacts to critical habitat and 
would affect the foraging, migration, spawning, incubation and rearing habitat for the 
listed ~ecies. These elements were contemplated in the settlement discussions and were 
~ 1  through: passage measures and culvert repair/replacement; habitat funds to 
protect and restore riverine and riparian habitat; land and timber management practices to 
reduce ~ i o n ,  forest road inputs, and fine sediment; and changes in hydro operations to 
protect ~th habitat in the project area of influence. For these reasons, we expect that the 
pmpose~l action will benefit those components of the habitat that are considered 
important for the listed salmon species. 

4.0 ENVIRONMENTAL BASELINE 

The environmental baseline includes the past and present impacts of all Federal, State, or 
private actions and other human activities in the action area, the anticipated impacts of all 
propoeed Federal projects in the action area that have already undergone formal or early 
section 7 omaanhafion, and the impact of State or private actions which are 
contemporaneous with the consultation in process 50 CFR § 402.02(d). PacifiCorp and 
Cowlitz PUD have previously consulted on ongoin8 operalions of the Lewis River 
Hydroelectric Projects. See FERC RIMS DOC No. 2293041 "E.ndanscred Species A c t -  
Section 7 Consultation Biological Opinion for the Interim Operation of the Lewis River 
Hydroelectric Projects, June 27, 2002." The baseline provides a reference for NOAA 
Fisheries to evaluate the species' current status in relationship to the ~ action. 
The Licensees believe the Lewis River Hydroelectric facilities are ~ t l y  in place and 
are part of the existing beselin¢. Additionally, the Lewis River Hydroelectric Projects 
have bkw&ed passage for anadromous species and therefore these species are extirpated 
in this part of their range. 

4.1 HABITAT FACTORS AFFECTING LISTED SPECIES WITHIN THE 
ACTICN AREA (ENVIRONMENTAL BASELINE) 

The Lewis Rivex is a natural-cultural ecosystem that has undergone considerable change 
since th.- arrival of Etm)-Americams. The three Project dams (Merwin, Yale and Swift) 
a~! the Lewis River bypass reach loceted in the North Fork Lewis River betwenn about 
RM 40.5 and RM 43.5 represent a major modification of the river's salmonid habitat and 
the ecological processes that form and maintain salmonid habitat. The Projects are part 
of the ~nrent environmental baseline. The historical and ongoing effects of the Projects 
include: 

• Limited access of anadromous salmonids to the lower 20 miles of the watershed, 
pren-enting access to as much as 174 miles of potential historical habitat. 
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• Converted 39 miles of  mainstem river into reservoirs inundating high quality habitat 
for salmonids. 

• Diverted all river flow (except during spill events) from a 3-mile-long reach of  the 
Lewis River above Yale Lake. 

• Reduced or e 'hminamd habitat connectivity for resident and edfluvial fish, such as 
bull trout. 

• Altered temperature and flow regimes in the mainstem Lewis River below Merwin 
Dam. 

• Limited the downstream transport o f  habitat building materials. 

• Caused the loss of  marine derived nutrients (from salmon carcasses) above Merwin 
Dam for over 70 years. 

• Shifted the natural salmonid production system to a heavy reliance on artificial 
propagation (with the exception of  fall Chinook). 

• Extirpated salmon and steclhead species in the basin upstrearn of  Merwin Dan~ 

It is important to keep in mind that other land uses, such as residential, commercial, and 
industrial development; agriculture; and natural resource extraction industries, such as 
gravel mining and timber harvest, have also had significant historical effects on the Lewis 
River basin and continue to impact the environment today. These land uses have: 

• Drastically reduced floodplain and off-channel habitat connectivity in the Lower 
Lewis River, primarily due to extensive 

• Degraded riparian habitats throughout the basin, which has likely increased 
sedimentation and erosion, increased water temperatures, and impacted LWD 
recruitment potential. 

Increased road density and drainage network patterns, which have likely altered 
hydrology, increased fine sediment inputs to streams, and blocked fish lmssage due to 
impassable culverts. 

Habitat-altering actions affect salmon population viability, frequently in a negative 
manner. However, it is often difficult to quantify the effects o f  a given habitat action in 
terms of  its impact on fish population abundance. With the current state of tbe  science, 
usually the best that can be done is to determine the effects an action has on a given 
habitat component and, since there is a direct relationship between habitat condition and 
population viability, extrapolate that to the impacts on the species as a whole. Thus by 
examining the effects a given action has on the habitat portion of  a species' biological 
requirements, NOAA Fisheries has a gauge of  how that action will affect the population 
variables that constitute the rest of  a species' biological requirements and, ultimately, 
how the action will affect the species' current and future health. 
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Ideally, rvliable scientific information an a species' biological requirements would exist 
at both th: population and the ESU levels, and effects on habitat should be readily 
quantifufl,le in terms of population impacts. In the ab~-nce of such information, NOAA 
Fisheries' analyses must rely on generally applicable scientific research that one may 
reasonably extrapolate to the action area and to the population(s) in question. Therefore, 
for actions that affect freshwater habitat, NOAA Fisheries usually defines the biological 
requirem~mts in terms of a concept called properly functioning condition (PFC). PFC is 
the sustai3ed presence of natural habitat forming processes in a watershed (e.g., riparian 
community mcce~on,  bedload transport, precipitation runoffpattem, clumnel migration) 
that are ~:cessary for the long-term survival of the species through the full range of 
environmehtal variation. PFC, then, constitutes the habitat component of  a species' 
biologic& requirements. The indicators of PFC vary between different landscapes based 
on xmiquc~ physiographic and geologic features. For example, aquatic habitats on 
timberlands in glacial mountain valleys are conU-olled by natural processes operating at 
different :;cales and rates than me habitats on low-elevation coastal rivera. 

In the PF,2 framework, baseline environmental mndititms are described as "properly 
funct/oning" (PFC), "at risk" (AR), or "not properly functionin~ (NPF). The PFC 
concept hlcludes a recognition that natural patterns of habitat disturbance will continue to 
occur. Ftw example, floods, landslides, wind damage, and wildfires result in spatial and 
temporal variebilityin habitat ¢haractefi~ca, as will anthropogenic perturbation~ Ifa  
proposed action would be likely to impair properly fun~ioning habitat, appreciably 
reduce ~.~ functioning of already impaired habitat, or retard the long-term progress of 
impaired habitat toward PFC, it will usually be found likely to jeopardize the continued 
existence of the species or adversely modify its critical habitat, or both, depending upon 
the specific comiderafions of the analysis. Such considerations may include, for 
example, the species' status, the condition of the environmental baseline, the pm~icular 
nmsons ibr listing the species, any new threats that have arisen since lisling, and the 
quality ol'the available information. 

In this s o , o n  of the BE, we summarize existing environmental conditions and 
pmamete~ for the action area, and prescmt the status of each indicator as PFC, AR. or 
NPF (Table 4.1-1). Criteria for PFC, AR and NPF are described in detail in NMFS 
(1996), bat smnmarized for each indicator followin8 Table 4.1-1 along with a detailed 
justification for the s~atus of each indicator in the action area. The effects that the 
proposed action may have on each environmental indicator are analyzed subsequently in 
Section 5.0. It is important to note that the current tutus of a particular environmental 
indicator can be independent of  current operations. For example, road density in the 
Low¢~ L~,,wis River watershed may rate as "not properly functioning" under existing 
conditions eve~ though the Project may have no influeQce on this indicator. In addition, 
the entire action area is uaed to make a determine'on for a particular indicator, even 
though mtadromous salmonids are reslxicted to habitats below Merwin Dam. It should be 
noted that the term "upper watershed" refers to the Lewis River watershed upstream of 
Swift Cnek Reservoir. The term "middle watershed" refers to the portion of the Lewis 
River watershed between Swift Creek Reservoir and Merwin Dam. The term "lower 
watershol" refers to the Lewis River downstream of Merwin Dam. 
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Table 4.1-1. MstrLx of tndics tors  and pathways for documenting the euvJronmeutaJ tmlelJne on 
relevant indicat~ru. 

BaaeUne Environmental  Condttiens 

PaOumy [ Cause of  Degradation f rom 
Indicators , Function [ DeecHptlon PFC 
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4.2 WATER QUALITY 

4.2.1 

NMFS (1996) defines PFC as water temperatm-es 10 to 13.9°C and NPF is defined as 
greater than 15.6°C for spawning and greater than 17.8°C for rearing. Project affected 7- 
day mean maximum water temperatures range from 13.3 to 17.5°C in August. Median 
temperatures during the primary spawning periods consistently fall below NMFS' 13.9°C 
PFC criteria. 

Water temperature in the lower portion of the Lewis River bypass reach has been 
recorded as occasionally exceeding the WDOE water temperature standards (18°C) 
(PadfiCorp and Cowlitz PUD 2004: WAQ 1). In accordance with WDOE's 7-day mean 
maximum water tempenm~ standard, there are no water temperature violations in the 
Lewis River project area. Water temperature in the lower portion of Speclyai Creek is up 
to 5°C cooler than that observed upstream of the PacifiCorp diversion (PacifiCorp and 
Cowlitz PUD 2004: WAQ 1). Water temperature in the Merwin tailrace is consistently 
higher than that observed at the upstremn end of Swift Reservoir on an instantaneous 
basis. The largest differences in daily mean temperature occurs in September through 
December, when the Merwin tailrace temperatures are generally between 4 and 10°C 
warmer than the inflow to Swift Reservoir (PucifiCorp and Cowlitz PUD 2004: WAQ 1). 
However, with retention times in each reservoir exceeding several months, it is 
imppropriate to make direct instantaneous temperature comparisons. Changes in 
generation at the Yale powerhouse cause fluctuations in water temperature in the upper 
portion of Lake Merwin; surface water temperature can fluctuate as much as 10°C in a 
24-hour period (PadfiCorp and Cowlitz PUD 2002, WAQ 1; PacifiCorp and Cowlflz 
PUD 2003). However, the fluctuations are minimal to the extent that the 7-day average 
maximum temperature does not exceed WDOE standards. 

USFS water quality monitodng data CtJSFS 1997, USFS 1998, USFS 1999, USFS 2000, 
USFS 2001 and USFS 2002) show that non-project related water temperatures in the 
upper mainstem Lewis River (upstream of  the Lewis River projects), Quartz Creek, 
Clearwater Creek, Muddy River, Clear Creek, Siouxon Cr~k, Canyon Creek, and F_~t 
Fork Lewis River regularly exceed 16°C. Water temperatures above 20°C have been 
recorded in the Muddy River, Clear Creek, Clearwater Creek, East Fork Lewis River, and 
Siouxon Creek. 

4.2.1.1 Conclusion 

All project affected fiver and stream reaches meet the WDOE 7-day mean maximum 
water temperature criteria; however, portions of the Lewis River bypass reach and some 
rearing and migration areas outside the project area, but included in the action area, 
occasionally exceed NMFS's 17.8°C rearing criteriL This indicator should be considered 
AR for the basin as a whole and may rate as NPF in discrete areas. 
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4.2.2 ~diment/Turbidiff 

NMFS (1996) defines PFC as containing less than 12 percent fines in gravel, and NPF is 
defined ;m having greater than 17 percent surface fines. 

HistoriCally, input of sediment to the Lewis River upstream of Swirl Dam included 
periodic large inputs from lahars and ash fall associated with volcanic activity at Mount 
S t  Helem, Mr. Hood, and the Indian Heaven volcanic field. This sediment would have 
been trmmported through the watershed into the lower Lewis River and Columbia River. 
Current ~dimeut inputs to streams in the watershed are due to natural processes and land 
mana~nent  practices that have increased the erosion potential of  managed areas, and to 
the construction of dams or barriers that block downstream ~ansport of sediment. This 
blockage may have provided a benefit to spawning gravels downstream of Merwin. 

The eruption of Mount St. Helens provided a recent and overwhelming source of 
sediment to several streams in the upper watershed, instantaneously conm'buting large 
amounts of sediment and fine ash via mudflows, and providing a source of easily eroch'ble 
ash to streams in portions of the upper watershed. Mudflows during the initial eruptions 
swept mm-ly 18 million cubic yards of water, wood, and debris down these streams and 
into Swirl Creek Reservoir (Tilling at al. 1990). The Muddy River, Pine and Swirl creeks 
still carry large volumes of sediment into the reservoir;, over 15 million tons of sediment 
were t r ~ e d  from 1982 through 1990 (Dinehart 1997). Thick deposits oftephra 
covered the upper portions of Smith Creek and Clearwater Creek, reducing infiltration 
rates and increasing erosion following the 1980 eruption (Dinehart 1997). 

Several :.arge fires burned in the East Fork Lewis River watershed in the past century 
(Wade 2000). The Yacolt Fire of 1902 covered 238,900 acres and was a I~ticularly hot 
burn, le~.ving tittle live vegetation. Portions of the area were re-burned in subsequent 
rites in 1927, 1929, and the 1950s. These fires likely increased fine sediment inputs for 
several :~xs  until vegetation was re-established. "Associated timber salvage operations 
also likely greatly increased sediment inputs as wood was pulled from riparian areas and 
stream channels. Road buildin& timber harvest, fatmin~grazins, or urbanization has 
take~ place in nearly all portions of the Lewis River watershed. These activities have the 
potential to inerease lt~ ITme sedintent supply to streams through associated mass 
wasting, surface erosion, or bank erosion. 

4.2.2.1 ,~c lus ion  

Due to ~igh levels of fine sediment, the majority of which is likely derived from the 
Mount .~t. Helens eruption, logging, and road building, this indicator rates as NPF. 

4.2.3 ~hemical Contamination/Nutrients 

NMFS (1996) defines PFC as low characterized by levels of contamination with no 
303(d) designated reaches, and NPF is defined as high levels of chemical contamination 
and nutrients and more than one 303(d) listed reach. 
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The WDOE has not listed any 303(d) reaches for contamination in the North Fork Lewis 
River basin or the mainstem Lewis River downstream to the confluence with the 
Columbia River (WDOE 1998). The lack ofanadromous fish access to habitats above 
the dams has eliminated the input of marine derived nutrients (PacifiCorp and Cowlitz 
PUD 2004: AQU 18 - Appendix G). In this case, instead of a problem with nutrient 
enrichment, the lack of nutrients likely represents a departure from properly functioning 
conditions. It is likely that, annually, several hundred tons of marine derived nutrients, in 
the form of salmon and steethcad ~ ,  entered the upper Lewis River basin prior to 
the completion of Merwin dam (PacifiCorp and Cowlitz PUD 2004: AQU 18 - Appendix 
G). 

4.2.3.1 Conclusion 

Although there are no listed 303(d) reaches in the action area, this indicator rates as AR 
due to the lack of marine derived nutrients in the upper basin. 

4.2.4 

NOAA Fisheries defines PFC as dissolved oxygen (DO) concentrations that meet the 
WDOE standards for fish bearing streams (DO levels exceeding 8.0 mg/l) (Washington 
A ~ v e  Code 173-201A). 

The Lewis River and Project area tr/bularies generally meet or exceed the WDOE 
minimum DO standard of 8.0 mg/1 (PacifiCorp and Cowlitz PUD 2004: WAQ 1). In 
1999, sites designated Class AA (Pine Creek, Drift Creek, Swift Creek, Canyon Creek, 
and upper Speelyai Creek) met the DO standard of 9.5 rag/l, with few exceptions. 
Dissolved Oxygen at Canyon Creek was 9.3 mg/1 in September 1999. Drift Creek also 
had a DO concentration of 9.3 mg/l in August 1999. Speclyal Creek upstream of the 
diversion had DO concentrations ranging from 8.4 to 9.0 toga in August and September 
1999. 

Three values (of 183 DO observations) were recorded under the Class A standard of 8 
mg/l. Two of these were at Ole Creek during very low flow conditions in August and 
September 1999 (7.3 and 4.4 rag/l, respectively), and the other at the inflow to Lake 
Merwin in August 1999 (7.4 rag/I). The latter is not a chronic condition, however, and 
does not exceed 7-day average maximum criteria. Dissolved oxygen concentrations at 
the Merwin, Yale and Swift No.2 tailrace sites averaged between 10.9 and 11.7 rag/1. DO 
concentrations in the Swift No. 2 tailrace closely mirror those in the Swift No. 1 tailrace 
with an average concentration of 11.8 mg/l. 

Measurements of DO in Lake Merwin and Swift Creek Reservoir were more variable 
than in streams in the Project area. Dissolved oxygen at Swift Creek Reservoir remained 
above 9 rag/1 during late summer, while DO near the bottom of Lake Merwin decreased 
fzom approximately 11 mg/l in Mayto 4 rag/1 in August and to 3 mg/l in September. 
However, DO in the majority of the Lake Merwin water column (above 40-45 m~ers in 
August and September) remained at or near 8 mg/1. 
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4.2.4.1 Cc,nclnsion 

No low DO events have been documented for the Lewis River basin (with the exception 
of deep reservoir waters which are not generally considered as salmonid habitat) so this 
indicator i .  rated as PFC. 

4 . 2 . 5 T o t e ~  

NOAA Fisheries defines PFC as total dissolved gas (TDG) concentrations that meet 
WDOE ~adards for fish bearing waters with TDG concentrations of leas than 110 
percent (Washington Administrative Code 173-201A). 

Water quality studies conducted bythe Licensees have documented total dissolved gas 
(TDG) in ¢:xcess of state standards at the Swift No. 1, Swift No. 2, and Yale powerhouse 
milraoes. 

Sampling ;~t sites in the upper end of Lake Merwin (Yale tailrace) resulted in 10 values 
greater than 110 percent in over 5,000 observations. No cxceedences were observed at 
the Merwia tailrace. Out of 1,261 measurements in the Swift No. 1 tailrace, TDG 
saturation: exceeded the W I ~ E  standard of  110 percent satm~on 766 times, or 61 
pere~t. Of those, 72 were characterized by values greater than 120 percent saturation. 
Over 58 p:rcent of the exceedances in the Swift No. 1 tailrace and Swift No. 2 canal 
occurred during periods when neither Swift No. I nor Swift No. 2 were generating. This 

the small was most: ikely due to relatively volume of water within the canal and the 

/ of 
1,262 mesmuements in the Swift canal, TDG saturation exceeded the WDOE standard 
455 times, or 36 percent. Yale tailrace saturations exceeded State water quality standards 
for 348 of 2,823 observations, or 12 percent of the observations. 

To addre~t TDG at the Swift and Yale projects, PazifiCorp avoids operalin 8 in the 
inefficient range (between 20 and 50 MW) at these proje~s, and has installed an 
automatic air valve at Yale to reduce air enUainment In addition, at Swift No. 1, a 
similar ai~-valve will be installed. Also a permanent monitoring equipment to test water 
temperatu~ end TDG will be installed at each of these projecU. 

4.2.5.10mclnsi~ 

Ocxasion~l observations ofTDG exceedences lead us to rate this factor as AR. 

4.3 HAB{TAT ACCESS 

4 . 3 . 1 P h ~ m ' i ~  

NMFS (1!~)6) defines PFC as man-made barriers that allow upstream and downstream 
passage al all flows without significant levels of mortality or delay, and NPF as man- 
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made barriers that do not allow upstream and downstream fish passage at a range of 
flowS. 

When Merwin was constructed in 1932 it blocked 174 miles of potentially aocess~le 
anadromous fish habitat in the upper Lewis River basin. Therefore, since that time, 
anadromous fish have existed only in the lower Lewis River. A non-project mnall dam 
in Colvin Creek originally built for the Lewis River Hatchery blocks fish migration and 
created an impoundment that is now full of sediment. Two project-related diversion 
dams are currently located on Speelyai Creek. Both the upper and lower diversions are 
total barriers to fish migration; however, fish do have access to upper Speelyai Creek via 
the canal from Yale Lake. It should be noted that prior to the completion of Merwin 
Dam, a natural anadromons fish migration barrier existed at the mouth of Speelyai Creek 
(Hamilton, eta/. 1970). That barrieris now inundated allowing access to part of lower 
Speelyai Creek. 

Under existing conditions, the only fish passage facility in the Lewis River basin is  the 
upstream fish collection fncility at the base of Merwin dan~ This U-ap and transport 
system is operated year-round and is currently used to support the hatchery brnodetock 
program. Collected fish are loaded into tanker trucks and transported to hatchery 
facilities, or released in the lower Lewis River to support harvest by anglers. This facih'ty 
has not been used to transport anadromous fish upstream of Merwin Dam sinve 1957, 
because lack of downstream fish passage facilities at Yale and Merwin dams made this 
measure impractical (Chambers 1957). 

None oftbe Lewis River Project structures are equipped with downstream fish passage 
facilities. Jmtenile and adult migrants can, however, pass downstream of each facility 
through the project turbines and spillways. Both turbine and spillway entrainment have 
the potential to injure or kill downstream migrating fish, although survival rates at the 
Lewis River projects are currently unknown. Fisheries literature indicates that juvenile 
survival through Francis turbines ranges from 65 to 97 percent (Eicher and Associates 
1987). Forty-eight hour survival rates for hatchery coho and steelhead smolts passing 
through two Francis turbines at Mayfield Dam on the Cowlitz River ranged from 83 to 97 
percent (Normandeau Associates, Inc. and Skalski 2003). 

4.3.1.1 Conclusion 

Because the rangy of anadromous fish is limited to below Merwin Dam, this indicator 
rates as NPF. 

4A HABITAT ELEMENTS 

4.4.1 Substrate 

NMFS (1996) defines PFC as reach embeddedness of less than 20 percent and NPF as 
embeddedness greater than 30 percent. 

Sediment from reaches upstream of project dams is blocked from being transported to 
downstream reaches. As a result, the Lewis River bypass reach, lower Speelyai Creek, 
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the Lewis River downslream from Merwin Dam, and the Columbia River and estuary 
have a mt~-h lower rate of sediment movement than would have occurred ff the dams 
were not in place. However, gravel in the reaches downsmum3 of Merwin dam have been 
retained m~l continue to provide quality spawning habitat. The high peak flows in the 
Lewis River bypass reach result in a cobble-boulder bed, with little gravel except 
downstream from Rain and Ole creeks. Lower Speelyal Creek has a stable channel with 
a variety of grain sizes; iftbe upper Speelyal diversion were not in place, the channel 
would be ,rery wide and active, with a cobble bed similar to the creek upstream oftbe 
diversion :~'uoture. The Lewis River d o ~  from Merwin Dam and upstream of 
Cedaz Cre~k has a mix of substrate sizes, and has retained spawning-sized gravel, likely 
as a result of the very low gradiant. The enrrent annual hydmgraph is similar to pre- 
project collditions although peak winter and spring flows are somewhat less and smnmer 
flows are |~ightly higher. If the project facilities were not in place and the lower river 
undiked, ~le reach would be much different in the area downstream of Cedar Creek, with 
a very active charnel and abundant sediment and large woody debris as a result of the 
huge influ~ of such material following the Mount St. Helens eruptions. Given the 
magnitude of winter flows, it is likely, though, that large woody debris would be high in 
the dry cKumel thus not providing much long-term benefiL Large woody debris piles 
that were deposited on high grennd around Eagle Islsnd during tbe flood of 1996 can still 
be seen totay. 

Quanfitatire estimates of the amount of sediment input to streams from management- 
related sc~n~es have been made for a few portions of the watershed. In these sub-basins, 
sediment input ranged from very little in l.awer Speelyal, Cedar Creek, and the Lewis 
River byptss rexch, to severul hundred tons per square mile per year in Upper Speelyai, 
Ole Creek, and the Lewis River downstream of Merwin dam (PaciflCorp and Cowlitz 
PUD 200hi: WTS 3). 

Other dist mbancos in the watershed that affect the movement of sediment through the 
river system included gravel minins, forest practices, and road cons~uctinn. In the past, 
gravel mining activities have occurred in the Lewis River downstream of Merwin Dam 
and in the East Fork Lew~ Rive.  Grevel was also mined in the Lewis River bypass 
reach to provide materials for dam consm~on.  Gravel mining operatiom reduce the in- 
channel ~unount of gravel, and often results in reducod spawning habitat availability. 

4.4.1.1 C inclusion 

Due to hil:h levels of fine sediment upstream of Swift Creek Reservoir, the majority of 
which is t~kely derived from the Mount S t  Helens eruption, logging, and road building, 
and the blockage of sediment ~ downslream by tbe dam% tlds indicator rates as 
NPF. 

4.4.2 ~ Woody Debris 

NMFS (I!)96) defines PFC as greater than 80 pieces of wood per mile, which are greater 
than 24 inch~ in diameter and greater than 50 feet long. NPF is defined as "wood does 
not meet fl~ criteria of PFC and sourc~ of  LWD recruitment are lacking." Wh/le this 
PFC orit~ion applies to all stream and river channels in the action area, it has been 
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shown that the frequency of pieces of LWD in old growth watersheds in southwestern 
Washington decreases dramatically as channel width increases (Bilby and Ward 1991, 
Peterson et al. 1992). These changes are related to the increased capacity of larger 
streams to move material dowustreanL Because of this, the 80 pieces of wood per mile 
criteria may not be directly applicable to rivers the size of the malustem Lewis and 
Columbia. 

Current levels oflsrge woody debris were measured during feld surveys of the Lewis 
River in the Lewis River bypass reach, downstream of Merwin Dam, and Speelyal Creek. 
Lower Speelyal Creek had the highest density of large wood, with 108 pieces/mile; upper 
Speelyai had 77 pieces/mile. The Lewis River bypass reach had an average of  21 
pieces/mile, with most of the wood in the lower end of the reach downstream from Ole 
Creek. The Lewis River downstream of Merwin Dam had 15 pieces/mile. Rating of 
large woody debris in the rest of the watershed was considered "poor" in the WRIA 27 
limiting factors report (Wade 2000). The USFS rated 26 streams upsUvam of  Swift Dam 
as "not properly functioning". The lack of wood downstream of Merwin Dam is the 
result of cumulative effects of project and non-project actions: removal of wood from the 
channel long before the projects were consmlcted, the lack of input from upstream 
sources (project effect), and low recruitment of large wood from within the reach due to 
previous harvest of the riparian areas before, during and after conslruction, and the more 
stable channel and peak flow regime (project effect). 

It should be noted that large woody debris and logjams were removed from most large 
western Washington rivers in the late 1800s and early 1900s to decrease flooding and 
improve navigation. The combination of instresm wood removal and harvesting of 
lowland riparian forests resflted in very tittle lsrg¢ woody debris in o~ being recruited to 
most large western Washington streams bythe early to mid 1900s (Collins et al. 2002). It 
is very likely that the~ were historic accumulations of large woody debris in log jams in 
the lower Lewis River that were removed in the late 1800s since there was very tittle 
wood in the river in the earliest (1938) aerial photographs, even as far downstream as the 
confuence with the Columbia River (PacifiCorp and Cowlitz PUD 2004: WTS 3). 

4.4.2.1 Conclusion 

Because recruitment of LWD is limited, this indicator rotes as NPF. 

4.4.3 c / i 

NMFS (1996) defines PFC for pool frequency based on channel width; the standard for 
the lower portion of the action area is 4 to 9 pools/mile, and upper reach is approximately 
39 to 60 per mile. Pool quality for PFC is defined as pools with good cover with only 
minor reduction of pool volume caused by fine sed/ments and many pools greater than 1 
meter in deep. NPF is defined as pool fi~luency that is considerably less than under 
PFC, cover and temperature is inadequate, with high fine sediment loads, and no pool 
greater than 1 meter deep. 

The USFS rated 26 streams upstream of SwiR Dam for pool frequency. In order to be 
rated as PFC thm~ would have to be approximately 39 pools per mile. According to 
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USFS (2002a), the average pool frequency for theses streams was 17.5 pools per mile, 
which the USFS rated as NPF. In addition, lack of habitat forming LWD in the basin, 
diking irt the lower river, and high sediment loads in the upper basin due primarily to the 
Mount St. Helens eruption, have likely impacted pool frequency and quality. 

No spacific data were reviewed for this indicator that quantifies the exact number of large 
pools in the action area; however, many pools are known to be present that are greater 
than I ~eter deep throughout the Lewis River basin, but the frequency of these pools is 
likely inqufired by the same processes as listed for the "pool frequency/quantity" 
indicaUz: 

4.4.3.1 Conclusion 

Based ~ ,  the observed low occurrence of IX>Ols relative to PFC, impairment of pool- 
forming processes, and high sediment loads this indicator rates as NPF. 

4 . 4 . 4 0 ~  

USFWS defines PFC for off-channel habitat as many backwaters with cover and low 
energy, ,)if-channel areas, including ponds and oxbows. NPF is defined as the watershed 
with fe~' or none of these habitat types. 

The low~r Lewis River is characterized as a simple channel that has been subject to 
dredgint: and dildng. Connectivity to off-channel habitat is generally absent or extremely 
limited. Eagle Island and some areas near the golf course and Echo Park are the only 
areas in the lower river that provide off-channel habitat. 

4.4.4.1 Conclusion 

Because ofrednced connection of off-channel habitat areas Io the Lewis River 
downstr~on from Merwin Dam, this indicator rates as NPF. 

4.5 CHANNEL CONDITION AND DYNAM]CS 

4.5.1 

NMFS (1996) defines PFC for the average widih/depth ratio as less than or equal to 10 
and for NPF as greater than 20. 

No specific data were reviewed for this indicator that quanlifies the average widiWdepth 
ratio for pools in the action area; however, the average width/depth ration for pools is 
likely inq~eired by the same processes as listed for the "pool frequency/quantity" 
indicator. 

4.5.1.1 Conclusion 

Based oa the observed lack of pooh, impairment of pool-forming process, and high 
sedimczt loads this indicator is AR. 
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4.5.2 Stresmbank Condition 

NMFS (1996) defines PFC as greater than 90 percent of any stream reach of which 90 
percent or more is stable NPF is defined as less than 80 percent stability. 

Residential end agricultmal land uses have eliminated most of the riparian vegetation in 
the lower reaches, and the lower 7 miles of the Lewis River floodplain is almost entirely 
disconnected from the river due to extensive dildng (Wade 2000). In the East Fork Lewis 
River, over 50 percent of the off-channel habitat and associat~ wetlands within the 
floodplains have been disconnected from the river. Many slopes in the upper basin are 
actively eroding, primarily due to impacts from the Mount St. Helens eruption. 

4.5.2.1 Conclusion 

This indicator rates as NPF due to ongoing impacts from diking and the Mount St. Helens 
eruption. 

4 . 5 . 3  F l  " " '  

NMFS (1996) defines PFC as well-connected, off-channel meas with overbank flows of 
sufficient frequency to maintain function. NPF is defined as a sevele reduction in 
hydrologic conncction with off-chaunel habitats. 

4.5.3.1 Conclusion 

Flood control operations have reduced peak flows but non-project diking in the lower 
basin has disconnected the majority of the historical Lewis River floodplain from the 
main channel. Therefore, this indicator rates as NPF. 

4.6 FLOW/HYDROLOGY 

4.6.1 Chan2e in Peak/Base Flows 

NMFS (1996) defines PFC for the watershed hydrograph as being similar in terms of 
peak flow, base flow, and fimin 8 characteristics to an undisturbed watershed with similar 
geology and geography. NPF is defined as pronounced changes in various hydrologic 
parameters. 

Stream/low patterns of upper basin reaches show a marked spring runoff peak, very low 
flows in summer and early fall, and a secondary peak reanlting from fall and early winter 
rainstorms. Streams in the lower elevations of the watershed, where a snow pack does 
not develop, have a fall/winter rainfall peak and low summer flows. Smaller tributaries 
in the watershed often show a "flashier" runoff pattern than larger streams. They arc 
more responsive to changes in precipitation, with relatively higher peak to mean flow 
ratios and lower baseflow to mean flow ratios. Baseflows for most streams in the 
watershed occur during August, September, and October when little rain falls in the area. 
Baseflows vary with stream size, but are generally 1/3 to 1/4 of the average annual flow. 
The exception to this is Speelysi Creek, a small tributary to the Lewis River that has very 
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low base flows (about 14 times lower than average annual fow). This may be an affect of  
timber h~ ' e s t  practices in the upper watershed and its relatively small watershed. 

Currently, the 3.3-mile-long Lewis River bypass reach (North Fork Lewis River) has no 
minimtun flow requirement. During summer low flows, surface flow at the downsueam 
end of the bypass reach is estimated to be about 21 cfs. Flows in the Lewis River bypass 
reach arc normally limited to inflow from gronndwater/seepage and tributeries except 
during ~i l l  events when large quantifies of water are released into the reach. Normal 
daily flows between Swift Dam and Ole Creek average 5-10 cfs (PaciflCorp and Cowlitz 
PUD 2034: WTS 2) and more recently Augnst flows were messured at 21 cfs. The low 
daily flows limit the anm of available aquatic habitat in this 3.3-mile long reach. 

Flows downstream of the upper diversion on Speclyal Creek are currently limited to 
gmundv~Lter and tributary inflow. The water right for the upper Speelyai diversion 
includes the provision for 15 cfs (or inflow if  less that 15 cfs) to be diverted into lower 
Speclym Creek. As a result of concenxs for fiab health at the hatchery, tha upper 
diversio~ has only been opened 3 times since 1979 to allow water to flow into lower 
Specly~ Creck (during extrenlely dry years). Even during those times when extrawater 
is needed, a base flow of only about I to 3 cfs is available (PacifiCovp and Cowlitz PUD 
2004: AQU 9). Due to a shift in the upper Speelyai channel away from the diversion 
~ : ,  water is not currently able to flow from upper to lower Speelyai Creek. 
Instead, this flow enters Yale Lake. Normal daffy flows downstream of  the upper 
diversion increase downstream to an average of 15-20 cfs at the hatchery intake and are 
fairly c¢,nstmt throughout the year as a result of constant groundwater input (see 
PaciflO)rp and Cowlitz PUD 2004: AQU 9). 

Flows hi the Lewis River downstream from Merwin Dam arc altered as a result of project 
operaticm to manage floods, produce power, and augment late summer flows (Figure 
4.6-1). Normal daily flows downstream from Merwin Dam ere higher during the late 
summa, fall, and winter due to flow augmentation (for fish) and res~voir level 
reductions for peak flow storage. Normal daily flows a~  lower during the spring as 
reservoirs are re-filled for the summer recreation season (see PacifiCorp and Cowlitz 
PUD 2f04: WTS 2). Operation of  the projects reduces the frequency of  flows in the 
10,000-20,000 cfs range and results in a "stepped" pattern of flows (PaciflCorp and 
Cowfit2 PUD 2004: WTS 2). The more stable flow regime provides additional area of  
aquatic habitat in the summer months and reduces the frequency of scouring flows during 
the wi~er months. 

An anaiysis of changes in flow 1~te~ns downslream from Merwin Dam using the 
Indicatccs of Hydrologic Alteration (IHA) method (Richter et el. 1996) was completed to 
compa~: pre-project and with-project conditions CKajc 2002). The results were similar to 
those ~ported in the Streamflow Study (PaeifiCorp and Cowlitz PUD 2004: WTS 2). 
The prvject storage and flood control operations result in higher median flows during fall 
and 'wii:.lx:r months (September- March) as the reservoirs are drawn down to regulate 
winter ls:ak flow events. Median flows are lower between April and July as the 
reservo rs are refilled for the summer recreation season. Project operations have slightly 
lowered minimum fows (2 to 9 percent lower) and daily maximum flows (13 to 14 
percent lower) and shifted the timing of low flows from September to August. The 
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Figure 4.6-1. Daily flow exceedence curve for Lewis River at Ariel (below Merwin 
Dam). 
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timing of  thc oncMay maximum daily flow has shiftod from ~ b c r  to January. Flows 
rise and fall more fr~u~atly under regulated conditions, with more gradual flow 
incrtms~ and more rapid flow d~mmscs. 
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These flow changes have resulted in more wetted area in the Lewis giver downstream 
from Merwm Dam during the summer and early fall months than prior to construction of  
the projects, inundating more potential aquatic habitat and likely more side channel 
habitat Th: reduction in peak flows has resulted in a more stable channel with less scour 
of redds and less sediment lransport than prior to project operatmn. These conditiom are 
different ~ m  a "natural" system that is often quite dynamic. 

Existing minimum insa'emn fows below Merwin Dam were developed in the early 1980s 
and adop~l  by FERC in September 1995. They were pmposefully developed by WDFW 
and Pacific orp to maintain and enhance native fall Chinook mdmon spawnlng and renting 
in the maintain Lewis giver (WDF 1991). Fall Chinook rearing habitat studies and 
population intimates conducted betwee~ 1977 and 1990 (Mclsaac 1980, NESC 1984; 
Norman et tl. 1987; and WDF 1991) found that higher flows in the spring and early 
summer pnxtuce more wild fall Chinook smolts, and that flows in the 3,000 to 5,000 cfs 
range represent optimum rearing conditions for pre-smolt wild fall Chinook. The basis 
for the flow regime was to protect wild fall Chinook and was ammged in periods to 
reflect the most critical life stages. Under existing conditions, minimum flows in the fall 
are 1,200 c'~s; late fall minimum flows range from 2,700 to 5,400 cfs; the winter 
minimum flow is 1,500 cfs; minimum flows in the spring range from 1,000 to 2,700 cfs; 
Summer maimum flows range from 1,200 to 2,700 o% (Table 4.6-1). In addition to 

minimum flows, WDFW requests weekly flows tedu~ons to 1,200 cfs from mid- 
October through I ~ m a b e r  to f a c i l i ~  annual fall Chinook sp~wmng surveys. 
CompHano~ with these minimum flows is evaluated from gage readings at the Ariel 
gaging station located approximately ¼ mile downstream of Merwin Dmn. 

Table 4.6-1. Minimum flow provJlJous downatream of Mwwin, u s~lpuhtted in Article 49 of the 
exf~fug Merwin Project license. 

Time Period E~Iglng Article 49 Mlnimmm Flow ~ n t  

November 1 lo November 15 Lem~ of 4,200 cfs or mmmd flow st Mm.wm pluz 2,00o cfs. 

November I~ to Deoember 7 Leuer of 5,400 ¢fa or natuntl flow et Merwm phm 2,000 ¢fs. 
December 8 t o Felmm~ 28 1,500 cfs 

I to l~mgh 31 

Aptll I to Apd130 

May I to May 31 

1,000 snd 2,000 cf~ delmnd~ on nmoff volun~ fot'~mug on 
Mamh I. 
~ 1,300 md 2,700 c ~  dqmnding on nmoff volumz fot'~ast cm 
April I. 
Be¢~w~en 1,650 mid 2,700 c~, dependin8 oa nmoff vohune fm'cc~ oa 
l ~ y l .  

June 1 to Jun) 30 2,700 of% m long m natm'al flow m Merw/n m ~lual m or gream- dmn 
2,000 c~. 

July I to J~dy 15 

July 16 to July 31 

2,000 c ~  i~ long u natural flow ~ Merwin m equal ~o of great~, dmn 
1,600 cfs. 

1,500 cfl, -~ loag u natm~l flow at MeTwin/s gnm~" W ~. equal to 
L200 cfL 

Augua I )o O(~ob~ 15 1,200 cfi) 

October 16 W October 31 2,700 ofs 
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Although these minimum flows have been established to maintain and enhance native fall 
Chinook and protect other aquatic resource in the lower Lewis River, actual flows 
releases from Merwin Dam exceed these minimum flow requirements during much of the 
year (Figure 4.6-2). 

Arlk~ 49 ~ l~lllmt 
,~.,~ /-----~, 

" - .  lOSt / .* 

• ~', I' • "4' 0.000 ~'* . .  
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~m Fib Mw Ape MW J m  ~ AUB S*pt Oct Nw¢ D ~  

Figure 4.6-2. Dally f low exceedence curve for Lew/s River at Ariel (Post Art /de  49 
flow regime). 

4.6.1.1 Conclusion 

Flood mavagement operations have reduced the magnitude of peak flows and habitat 
protection measures have increased base flows downstream of Merwin Dam. Although 
the watershed hydrograph in the mainstem Lewis River below Merwin Dam is similar in 
terms of peak flow, base flow, and liming characteristics to pre-project conditions, flows 
in the Lewis River bypass reach and lower Speelyai Creek are substantially different than 
what would be expected in an undisturbed watershed. Because of this, this habitat 
element is rated NPF. 

4.6.2 Chan2e in River Sta2e (Ramvin2) 

In 1993, PacifiCo~ implemented a voluntary 2-inch per hour down-ran~ing rate below 
Merwin Dam to protect aquatic resources. In the past, mul~ple fish losses have occurred 
in the Lewis River as a result of project-induced change in fiver stage. PacifiCo~ and 
Cowlitz PUD (2004: AQU 3) documents 5 separate incidents of rapid flow reductions in 
a 2-year period. Down-ramping rates of unregulated rivers are thought to rarely exceed 1 
or 2-inches per hour (Hunter 1992). 
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In addition to the above measures, PaciflCorp has finished mechanical upgrades to 
provide b~k-up power and additional alarms to prevent future losses ofanadromous 
salmonid :~om mechanical failures. Past emergency shutdowns have de-watered the 
adult fish trap and downstream channels. It was estimated that the June 1999 shutdowns 
killed I01 adult salmonids in the trap and that the loss ofjuveniles was equivalent to 
1,500 adu.t fall Chinook. A series of alarms and a video system to observe the tailrace 
area have been installed to aid the operator manage shutdowns. In addition, secondary 
and tertialy power back-up systems have been installed to allow automatic gate openings 
to maintain fiver flows. 

4.6.2.1 C, mclusion 

Due to clmages in flow fluctuations downstream from Merwin Dam, this habitat element 
is AR under the Interim Biological Opinion ramping criteria, which is cutrantly used. 

4.6.3 [~¢ i  Density and Location 

NMFS (1c.~)6) defines PFC as less than 1 mile of road per square mile with no valley 
bottom tuuis and NPF as greater than 2.4 miles of mad per square mile with many valley 
bottom m~ds. 

Extensive networks of non-project logging roads are present in the upper ba.~n, many of 
which a~  subject to erosion or failure. The lower basin has larse networks ofroeds 
associated with non-project activities such as agricultural, urban, and indus~al 
developm,mt. 

As mentic ned pre~oualy, much of the Lewis River basin is managed as commercial 
forest, and as a result, it contains numerous logging roads managed by the counties, 
DNR, US:~, end private landowners. According to Wede (2000), road densities in the 
Lewis Ri~er basin (up to Merwin Dam) average 4.48 miles per square mile. In the East 
Fork L e ~  River basin, road densities average 4.13 miles per square mile (WDFW 
1998). The average road density within the Lower Lewis River Watershed Analysis Area 
(between '~ae upper portions of Yale Lake [RM 42.4] to juat above Pine Creek [RM 59.5]) 
is 3.41 milesper square mile CtJSFS 1995). Pine Creekisone ofthemost denselyroaded 
subbasins within the analysis area with 6.44 miles of road per square mile. In the Middle 
Lewis Ri~er Watershed Analysis area (from above Pine Creek [RM 59.5] to just above 
Alec Creek [RM 74.7]) the average road density is 2.53 miles per square mile. These 
road densities on National Forest System lands are significant, as areas exceeding 3.0 
miles of n3ad per square mile a ~  thought to have high potential for road-related 
environmental degradation (USFS 1996). 

4.6.3.1 Cancluaion 

Because ofth© high a~-prajcct road density thtoaghom the North Fork Lewis River 
basin, ~ indicator rates as NPF. 
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4.6.4 Di~ : rb~ce  History 

NMFS (1996) defines PFC as having less than 15 percent equivalent clear-cut area (eut~'e 
watershed) with no concentration of disturbance in unstable or potentially unstable areas, 
and/or refugia, and/or riparian area; and for Northwest Forest Plan area (except adaptive 
management areas), 15 percent retention of late successional old growth timber in the 
watershed. 

Historically, fire was the smmgest natural disturbance influencing vegetation s t a t u r e  
and composition within these different plant communities. However, the eruption of 
Mount St. Helens has shown the potential influence that volcanism can also exert on 
vegetation composition and riparian structure within the watershed. Logging and grazing 
have also had substantial impacts on vegetation structure and composition in riparian 
areas throughout the Lewis River basin. The USFS, the largest public landholder in the 
Lewis River watershed, manages approximately 321,000 acres of non-wilderneas Fedend 
forestlands. Since about 1940, approximately 31 percent of the National Forest land 
within the agency's 166,000-acre Lower Lewis River Watershed Analysis a~a has been 
subject to intensive timber harvest CUSFS 1996). This area includes lands drained by 
Panamsker, Cougar, Swift, Marble, Pine, Drift, Siouxon, and Canyon creeks, and several 
smaller streams (Figure 4.1. I - 1 ). All of these sU-eams are located above Merwin Dam. 
Overall harvest rates for the Pine Creek drainage, a major tributary to the North Fork 
Lewis River above Swift Dam, were calculated at 75 percent for the upper basin, 69 
percent for the middle basin, and 52 percent for the lower basin (USFS 1996). 
Approximately 28 percent of the land in the USFS's "Middle Lewis River Watershed 
Analysis" area has been harvested since 1950, with a much higher proportion of that 
harvest occurring on privately owned lands (USFS 1995). The 102,000-acre "Middle 
Lewis River Watershed Analysis Area" begins at the confluan~ of the Muddy River and 
includes lands drained by Alec Creek, Chickoon Creek, Crab Creek, Big Creek, Little 
Creek, Meadow Creek, Rush Creek, Curley Creek, Outlaw Creek, Hardtime Creek, 
Miller Creek, Drift Creek, Range Creek and several smaller streams. All of these streams 
a~  located upstream of Swift Dam. 

4.6.4.1 Conclusion 

Because of large-scale non-project disturbances in this area, this indicator rates as NPF. 

4.6.5 

NMFS (1996) defines PFC as a riparian reserve system that provides adequate shade, 
LWD recruitment, habitat protection, and connectivity to all sub-watersheds. This 
reserve must be greater than 80 percent intact and the vegetation must be greater than 50 
percent similar to the potential natural community composition. 

The riparian reserves surrounding the vast majority of the m'butaries in the USFS Lower 
Lewis River Watershed Analysis Area are impaired and have been severely affected by 
timber harvest, volcanism, fire and floods (USFS 1995, USFS 1996, Wade 2000). 
According to the USFS, it could take "a century or more before historic levels are 
reached." It is important to note that the Pine Creek and Swift Creek drainages 
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previously were privately owned and were acquired by the USFS in an effort to 
eon~lidtte its ownership south of Mount St  Helmas. However, much of the Pine Creek 
drainage is still under private ownership and one lower tract is being developed for 
recreation housing. Timber harvest, farming, and urbanization along the lower river have 
also sevc.xely degraded riparian communities. 

4.6.5.1 Conclusion 

Because of depletion of riparian reserves by high levels of logging and other disturbances 
in the L¢wis River basin, this indicator rates as NPF. 

5.0 EFFECTS OF THE ACTION 

5.1 EFFECTS OF THE ACTION ON LISTED, PROPOSED AND CANDIDATE 
SPECIES 

Effects of the action are defined 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 interdcpendont with the action, that will be added to the environmental baseline" (50 
CFR § 402.02). Direct effects occur at the Project site and may extend ~ or 
downsWmm based on the potential for impairing important habitat elements. 
effects are defined in 50 CFR § 402.02 as "those that an~ cansed by the proposed action 
and are later in time, but still are reasonably certain to occur." They include the effects 
on liste~ species of future activities that am induc~l by the proposed action and that 
occur after the ac'don is completed. "Interrelated actions are those that are part of a larger 
action =ld depend on the larger action for their justification" (50 CFR § 403.02). 
"Interdependent actions are those that have no independent utility apart from the action 
under consideration" (50 CFR § 402.02). 

There axe a nmnber of local effects on ESA listed species associated with the operation of 
the Lewis River hydroelectric projects. These effects are discussed in Section 4.0 of this 
d~mnc01t and include blockage of fish l~asage, enttalnment, power operations (including 
insttcan, flow), rese~oir fluctuation, spill& water quality, and habitat reduction and 
modiflc~|fion. Two non-pmject-related effects also e x ~  These are indirectly rclated to 
project c . ' ~  and include fish harvest management and fish hatchery production. Table 
1.4-1 summarizes PacifiCorp's and Cowlitz PUD's proposed measures. 

This poltion of the BE evaluates the effects of proposed actions on listed salmon and 
steelhead in the context of their biolo~cal requirements, as described in this Section 5. 

NOAA Fisheries may use either or both of two independent teclmiques in determining 
whether the proposed action jeopardizes a species' continued existence. First, NOAA 
Fisheries may consider the impact in terms of how many listed salmon will be killed or 
injured ,turin 8 a particular life stage, and then gauge the effects of that take on pop~ation 
size and viability. Alternatively, NOAA Fisheries may consider the effect on the species 
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freshwater habitat requirements, such as water temperature, stream flow, etc. The habitat 
analysis is based on the well-documented cause and effect relationships between habitat 
quality and population viability. While the habitat approach to the jeopardy analysis does 
not quantify the number of fish adversely affected by habitat alternation, it considers this 
connection between habitat and fish populations by evaluating existing habitat condition 
in light of habitat conditions and functions known to be conducive to salmon 
conservation (Spence et al. 1996). In other words, it analyzes the effect of the action on 
habitat functions that are important to meet salmonid life cycle needs. The habitat 
approach then links any failure to provide habitat function to an effect on the population 
and to the ESU as a whole. For this consultation, NOAA Fisheries utilizes the habitat 
approach in considering the biological requirements best described by important habitat 
characteristics. The effects are summarized with respect to whether they impair properly 
functioning habitat, appreciably reduce the functioning of already impaired habitat, or 
retard the long-term progress of the impaired habitat toward PFCs (NOAA Fisheries 
1999b). 

NOAA Fisheries, in its effects analysis, considers the ongoing effects of the existing 
dams as an effect ofrelicensing the projects. Thus, NOAA Fisheries' effects analysis 
considers the net effect of the environmental conditions of ongoing effects of project 
operations as well as the ongoing effects of the existence of the dams. NOAA Fisheries 
uses PFC to inform its effects analysis because PFC is the sustained presence of natural 
habitat forming processes in a watershed (e.g. riparian community succession, bedload 
transport, precipitation runoff pattern, channel migration) that are necessary for the long- 
term survival of the species through the full range of environmental variation. By adding 
ongoing effects oftbe existence of the dam to the proposed action, the Licensees believe 
that this approach significantly overstates the neg~ive effects of proposed relicensing and 

the beneficial effects of the proposed conservation action of reintroducing 
listed species that are extirpated above the projects. 

Under the Licensees' interpretation of the ESA and its implementing regulations, the 
scope oftbe analysis would be framed in terms oftbe action proposed by the Licensees, 
implementation of the Settlement Agreement and new licenses for a term of 50 years. 
Such an analysis would consider the ongoing effects of the existence of the dam as part of 
the environmental baseline only. Therefore, all the measures for reinla'nduction end 
passage facilities would provide a net benefit to listed anadromous salmonids when 
compared to the environmental baseline. As indicated in the Effects of the Action 
colunm of Table 5.1-1 below, all proposed measures either would not impair, reduce or 
retard the functioning of affected habitat, or would improve habitat function, thus 
providing a net benefit to listed anadromous salmonids. The analysis in this BE is based 
upon NOAA's environmental baseline and therefore analyzes the ongoing effects of 
leaving the dams in place. Therefore, the analysis in this BE is extremely conservative in 
its evaluation. 
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5.1.1 D i r ~  Proiect Effects on Anadromous Fish 

Direct effe3ts are the direct or immediate effects of the Project on the species or its 
habitat. DiJ~'t effects result from agency action, including the effects of interrelated 
actions ant. interdependent actions. Future Federal actions that are not a direct effect of 
the action ~mder consideration (and not included in the environmental baseline or treated 
as indirect effects) are not considered in this analys'm. 

The primmy limiting factors to salmonid populations associated with past Project 
operations (as smnnmrized in Table 4.1-1 of the Environmental Baseline description) 
include: 

1. Bmriers to upstream and downstream migration of sahnonids resulting in the loas 
of.~pawning and rearing habitat. 

2. Reservoir inundation and passage blockage. 

3. Modified flow regimes in the Lewis River below the projects. 

4. Blccked downsmmm movement of subsmtte and LWD. 

Unless ictmxtified herein, effects from past Project operations which were defmed in the 
Enviromental Baseline section of this Opinion are expected to continue. In other words, 
NOAA Fisheries expects past impacts to continue into the future if  they are not explicitly 
modified by the new licenses. As noted above, under a Licensees' intelpretation of the 
ESA and its implemenfin8 regulations, such effects would be considered as part of the 
environmental baseline and not as an effect ofrelicensing the projects. 

5.1.1.1 FiE h Passage and ReinU-oduction Measures 

The p m p ~ d  action will potentially make available approximately 117 miles of 
spawning, rearing and migration habitat upstream of Swift dam and potentially 57 miles 
of spawni~ g, rearing and migration habitat ~ of Menvin and Yale dams for 
~ k ,  coho, and s m e ~  Aocord/ng to the dra_q Salmon recovery and fmh end 
wildlife su~basin plan NPCC (2004), making this upstream habitat available in the North 
Fork Lew~, River is one of the most substantial salmon n~overy measures in the lower 
Columbia l'egion. This is especially true since Lewis River spr i~  ~ o o k  and steelhead 
are consi&.~d core populations in the draft plan. . . . . . . . . . . . . . .  

Under the l)roposed action, the Licemees will reinlxeduce spring Chinook, coho, and ~ - -  
winter steelhead into the upper Lewis River basin above Merwin, Yale and Swift dams. 
Upstream Itrap and transport) and downstream fish passage (modular surface collector 
and mmsport) facilities will be installed and/or upgraded at all ~ e e  dams (onless 
otherwise directed by the Serv3"~s). The fmh passage program will follow a phased 
approach, incorporating the principles ofadat~ve management, to achieve genetically 
viable, seU'sustaining, naturally reproducing, harvestable populations of these species. 
Access to Imbitat located upstream from Swift Dam will be provided in the fourth year of 
the mintrc, hiction program as fish are trapped at Merwin and transported upstream to 
Swift Creek Reservoir. Over the next 17 y~ars, unless otherwise directed by the Services, 
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each species will be reintroduced to Yale Lake (year 13) and Lake Merwin (year 17) via 
newly cons~cted upstream (also in year 17) and downsUeam fish passage facilities at 
each project dam. Ultimately, this program will result in connectivity via upstream fish 
passage through all three of the reservoirs associated with the Lewis River Projects. For 
the safety of the downstream n~grants and to increase the likelihood of success of the 
reinm)duction program, the downstream migrants will continue to be Uansported by truck 
to a stress release pond located below Metwin Dam unless the decision is made to bypass 
downstream migrants through each reservoir. 

The fish passage program will be subject to rigorous fish passage facility performance 
standards including overall quantitative survival standards, specific salmon life stage 
standards, and facility design standards. These will help gauge program success and 
determine if  there is need for facility adjustments or ultimately, facility modifications. 
The program will also include two "status checks" in years 27 and 37 to allow a detailed 
review of program measures and to track progress toward the program goals. If goals 
have not been met at each status check, a "limiting factms analysis" will be undertaken to 
more precisely detenn/ne whether performance standards and species goals have been 
met. Additional details des~%ing major program goals and implementation of the 
phased fish passage progrmn are summarized in Section 1.4.2.1. 

Providing upstream and downstream fish passage at Merwin, Yale and SwiR dams will 
allow Chinook, coho, and steelbead to be transported to and from as much as 174 miles 
of  potentially accesm'ble anadromous fish habitat including tributaries (Table 5.1-1) 
(PacifiCorp and Cowlitz PUD 2004: AQU 4). Access to approximately 117 miles of 
habitat located above Swift No. 1 Dam will be provided in the fourth year of the 
reintroduction program, as fish are Capped at Merwin dam and tmmported upsUeam to 
Swift Creek Reservoir. Over the next 17 years, unless otherwise directed by the Services, 
the remaining 57 miles of habitat between Merwin dam and Swift No. 1 dam will be 
made access~le to anadromous species. 

Table 5.1-1. Length of potenthdty accemlble mmdromous fish habitat, including tributaries, and the 
)ercent of tolaJ accessible habitat in the three reaches of the Lewis River upe t rum of Merwin Dtm. 

Length of Poamtlally Pereent of Total Aea~lb le  
Reaeh Name* Aeee~ble Habitat (roll**) Habitat (by length) 

Lake Mefwin** 29.4 17 

YIde Lake 27.4 16 

Swift Creek Reservoir 117.1 67 

C.na~ Total 173.9 I O0 

- E ~ m s  d h d ~  ~ Mm~ in:k~ ~ d S ~ l ~ i  ~ e k  ~ h ~ c d y  N ckl r~ ~ i ~  ~e Ym ~ ~ 

While the actual production potential of aquatic habitat in the Lake Merwin, Yale Lake, 
and Swift Creek Reservoir reaches is unknown, results of EDT modeling (Mobrand 
Biometr/cs, Inc. 2003) predict that together, all three Lewis River reaches are curnmt[y 
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capable of producing 2,014 adult spring Chinook, 12,253 adult coho, and 2,005 adult 
steelhead ,iasanming 100 percent survival past the dams and no harvest) (Table 5.1-2). 
The vast majority of adult production (76 percent) will result from tn~but~es located 
upstream J~m Swift Dam and will occur early in the period of the new licenses, 17 
percent will result from tributaries to Yale Lake, and 7 percent will result f;om tn"outarias 
to Lake Merwi~ 

It is imp~tant to note that EDT, wh/ch is a cons~'uct ofa~umptious (best professional 
judgment ~f knowledgeable biologists), provides a "ball-park" estimate of anadmmous 
fish protection potential in a giveo river reach, primarily based on habitat quality and 
quantity. If the EDT model predicts that a reach will p rod i~  2,000 adult salmon per 
year, one could reasonably expect the actual production to range from several hundred to 
several tl~msand adults per year, but the reach will not likely produce tens of thonsunds 
of adults. The reason the EDT model, and fish production models in general, have 
substantial error in predicting precise sulmonid production levels based on habitat 
atU'ibutes is due to stochastic environmental variables, such as yem'iy variations in flow 
raghne% temperature, ocean conditions, food availability, and interactions with other 
species thit are extremely difficult, if  not impossible to model simultaneously. 

Table 5.1-2. EDT estimates of adult abundance under current lutbftat condition- for spring Cl~nmok, 
cobo, and Jtedhesd by 8eoIF~hJc smt  0 n t r ~ c f l o n  resclt). + 

Adult Abundance by Introduction Reach 
S~eka/Stoek Swift Ysle Marwha Total Almmlanee 

Spr/ng Chit ook 1,893 121 0 2,014 
Coho 8,866 2,500 887 12,253 

Steelbud 1,680 1.54 171 2,005 

Peecent of']'oCd Adult 
Almnda~e by ~ 76 peecent 17 percem 7 pen:era 
P.e~h 
I Mdt ebund~nco Is ~ numba d i~db ~ b'~B moulh d the L ~  11~. 

It is anticipated the increa~ in salmon and steelhead production associated with the 
~ , ' l i o n  program/n the Lewis River basin will contn'bute to the recovery of lower 
Columbia River Chinook, steelbead, and ¢oho by allowing these ~ to fully utilize 
the avaiisblc habitat and Im)duztion zapazity. Whether or not the available habitat above 
Merwin Dam is capable of supporting self-sustaining, genetically viable, harvestable 
popul~io~s of ew, h species (without periodic hatchery supplememation) is not known at 
this time, and will only be known after reintroduction efforts have been implemented and 
moultored for several salmon and steelhead generations. However, other benefits to the 
populafioas also exist such as within-population diversity and spatial structure. 
Monitoring activities will assist with analysis of the phased approach to fish passage and 
the year ~ 7 and 37 status checl~ will evaluate the cffeodve=less of the reintroduction 
measmes and will allow the consideration of other limiting factors influencing the 
success ofthe program. As an added benefit, the reinlzoduc~on ofanadromous 
salmonid) may benefit bull trout, cutthroat trout, and other aquatic species by increasing 
primary ~¢oductivity through the addition of marine derived nutrients (MDN). The 
addition ,)fMDN will, in turn, likely increase the aquatic invertebrate biomass, which 
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will increase the forage base for juvenile and adult salmonids, including the reintroduced 
species. 

Phased Aooroach to Fish Passage - 

The proposed phased approach provides for a carefully devised plan to protect the listed 
species while allowing for the reintroduction program to take affect. For the first 3 years 
anadromous fish will continue to be oollocted at the Merwin trap but will not be 
transported to the upper watershed. These fish wK1 remain in the lower Lewis River and 
either contribute to the fishery, or be used for the broodstock program for both hatchery 
production and initiation of the Supplementation Program, or allowed to spawn naturally 
in the lower river. In addition to the previously described program, adult salmon and 
steeihcad will be t r a n s p o ~  to above Swift Dam for habitat preparation. However, 
juveniles will not be collected until the Swift downstream collector is in place. As with 
the current conditions, the listed stocks in the lower Lewis River are expected to p e ~ t  
and not decrease by any significant numbers. Once the Swift downstream colloctor is in 
place, spring Chinook, winter steelhead and late-run coho will be collected at Merwin 
and transported to above SWIR dam as part of the adult supplementation program 
maridng the formal initiation of the reintroduction program. Based on the experiences of 
other operators such as Portland General Electric on the Clackamas River and Tacoma 
Power on the Cowiitz River, collection and transport of adult anadromons salmonids is 
very successful and results In less than 1% mortality (PGE 2004). In the initial years, the 
fish ~ will essentially be surplus hatchery broodstock that would normally 
either be removed from the system or allowed to spawn naturally in the river below 
Merwin dam. Later, it is anticipated that the collected and transported fish will be natural 
returns. These fish will be subject to "natural" mortality once released into the upper 
watershed. This mortality could include predation by raptors and mammals, incidental 
catch by anglers, and pre-spawning mortality due to disease or other unknown causes and 
would contn%ute to the marine-durived nutrient base. There will likely be some inter- 
and irma-spocific competition for spawning and rearing space, the results of which are 
indiscernible. Collection and transport of steelhead kelts is anticipated and these adult 
steelhead will be returned to the river below Merwin dam. There are not likely to be 
large numbers ofkelts. For example, itemparity rotes average 1.6 to 3% for steethead in 
the Yaldma River (Evans, et al. 2004). There are, however, likely to be mortalities given 
the physical condition of these fish once they are collected (Hatch, et al. 2003). Juvenile 
fish collection and transport is expected to cause losses to the downstream migrant 
component of the naturally spawned salmonids in the upper watershed. Capture, 
survival, injury and transport standards ate established to protect the downstream 
migrants and will be monitored for fish passage effectiveness. 

As anadromous fish are collected and transported to Yale Lake during the second phase 
of the reintroduction program, similar costs and benefits will accrue to the overall 
Chinook, steelheed, and coho populations although on a much smeller scale given the 
amount of habitat available in Yale Lake compared to upstream of Swift dam. Until 
reintroduction to Yale Lake is implemented, listed stocks in the Lewis River are expected 
to persist and not decrease by any significant numbers, and in fact ere expected to 
increase in numbers due to the re'mtroduction efforts above Swift Dam. Since the bull 
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trout pop)timion in Yale Lake is so small, coho competition for spawning space could 
have neglttive impacts on the bull trout. On the other hand, bull trout that continue to 
survive s~dmon reintroduction will benefit from the mcressed prey base provided by the 
salmon mtd steelhead rearing in Yale Lake and its tributaries. Adult and juvenile fish are 
expected to experience effects similar to those described for the Swift facilities. 

Intreducton into Lake Merwin marks installation of a dowmUeam collcctor and 
upstream pessage at each dam. Until reintroduction to Lake Merwin is implemented, 
listed sto:ks in the Lewis River are expected to persist and not decrease by any 
significant numbers, and in fact are expected to ineresse in numbers due to the 
reintrodu:tion efforts above Swift Dam and into Yale Lake. So adults collected at the 
Mm'win trapping and sorting facility will be either trucked or transported via truck or 
alternative tochnology to Lake Merwin and allowed to either remain and seek spawning 
there or swim throngh Lake Merwin to the Yale adult fish collector. Fish remaining in 
Lake Men'win will experience natural mortality in the form of incidental catch, prt~tion 
by manmtals and raptors or potentially tiger musky or other causes. Adults placed in 
Yale Lake will be allowed to either remain and seek spawning there or swim through 
Yale Lake to the Swift adult fish collector. Adults remaining in Yale Lake will 
experienoe natural mortality in the form of incidental catch, predation by mammals and 
raptors, c r other causes. Any adult fmh that are collected and sorted at the Swift 
Upstream trap will be eithc~ trucked or transported via truck or alternative technology to 
Swift Cn~k Reservoir and allowed free access to the upper watershed tributaries while 
experiem:~ natural mortalities similar to Yale. 

Downsm=m Fish Paseat, e Facility Performance Standards - As is the case with all 
downstream fish passage facilities, mortalities are expected among some downstream 
migrating salmon and steelhead smolts (and potential adult fallbacks) as they move 
through the project reservoirs and downsmmm fish passage facilities and are transported 
to a release pond below Merwin Dam. Mortalities can occur through sorting, handling, 
and marking, injury caused by the collection and transfer equipment, or from crowding 
within the holding facility prior to transport. This expected loss will ultimately reduce 
the numt~'s and dit~%ution of fish destined for the lower five,. However, overall the 
anticipa~xl comparable benefits of inmeased smolt pro(hL~on end increase in natural 
vermin luttratery fish would outweigh the potential losses and would not likely cause 
significant reduction in the ESU. Passage survival performance standards (e.g., ODS, 
CE, and CS,) have been set by the Services at each facility at levels that are expected to 
minimi~) take and to allow for sustainable populations above the dams. The ODS target 
at Swift No. 1 is 80 percent until downstream passage is implemented at Yale, at which 
point ODS goal at Swift and Yale is 75 percent due to increased produ~on habitat in 
Yale. The IA~aaees will develop and implement studies at each project dam to inform 
the design of the fish pasmge facilities to meet the pa~|ge performance stsndards that 
have been set by the Scrvioes. The probability of a~xing 75 to 80 percent ODS is 
uulmown, but the facilitiea will be designed to meet th~ target, in consultation with 
NOAA Fisheries, and activities will be ongoing during the terms of a new licenses in an 
effort to meet the ODS targets and the overall goal of producing self-sustaining 
anadromous fish populations upstream of Mcrwin Dam. The CE performance standard 
for each downstream passage facility is equal to or greater than 95 percent and the CS is 
equal to or greater than 99.5 percent for smolts and 98 ~ t  for fiT. If  monitoring 
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indicates that performance standards are not being met, the Licensees will make 
adjustments or modifications to the facilities as directed by the Services in an effort to 
achieve the targets. As a result, these facilities will likely provide safe, timely, and 
effective downstream passage of juvenile Chinook, coho, and steelhead, and will in any 
case assist in the recovery of tbese species even iftbe performance standards are not met. 
In addition, ifNOAA Fisheries concludes at anytime that downstream passage at the 
Swift No. 1 Dam is not effective for collecting spring Chinook because of that species' 
behavior patterns, and that a satellite collection facility has a reasonable likelihood of 
more effectively collecting spring Chinook, then PacifiCorp will design and install such a 
facility. This measure will likely provide safe and effective downstream passage of 
spring Chinook salmon. 

Although the CE of the downstream passage facilities will not be known until the 
facilities are constructed and evaluated, the CE of the Baker River gulper system on 
Baker Lake, upon which the proposed downstream fish passage facility system designers 
will be based, has been estimated at between 53 and 70 percent (pets. comm. Cary 
Feldman, Puget Sound Energy, 2003, as cited in PacifiCorp 2004). Because the Swift, 
Yale, and Merwin floating surface collectors will benefit from experience at the existing 
Baker system and other surface collectors in the Pacific Northwest, it is anticipated that 
its collection efficiency will exceed the high end of  the Baker gulper efficiency range. In 
addition, Baker River data show that approximately 98 percent of the juveniles survive 
the collection and Inmsport process (pers. comm. Cary Feldman, Puget Sound Energy, 
2003, as cited in PacifiCorp 2004). Given these efficiency and survival targets, floating 
surface collectors at Swift, Yale and Merwin dams will reduce potential project 
entrainment through turbines and sp'fllway% increase passage survival, and thus facilitate 
fish passage past the projects. 

Fish passage facility monitoring studies and sorting activities may adversely affect 
individual fish as a result of tagging injury or mortality, but will provide long-term 
population level benefits as facilities are adjusted and ultimately modified to better meet 
performance standards. Any injury or mortality associated with this action is 
contemplated in this Biological Evaluation however, a Section 10 (aXl)(a) permit will 

be requi  

Relea~ Pond-  All juvenile anadromons salmonids collected at the Swift, Yale and 
Merwin downslresm fish passage facilities will be transported directly to a stress release 
pond located downstream of Woodland. After acclimating in the pond, they will be 
released to the lower river to continue the'tr migration to the ocean. This measure will 
help to alleviate transportation stress prior to entering the Lewis River, likely increasing 
juvenile sin-rival. Survival data (48 hour) on juvenile anadromons salmonids Iransported 
from Cowlitz Falls Project fish collection facility to release ponds at the Cowlitz Salmon 
Hatchery in 1998 show that survival was higher than 98 percent over the entire migration 
season (Tacoma Power 1999). It is anticipated that survival rates at the Lewis River 
projects will be similar to that observed at the Cowlitz Falls Project. Locating the release 
ponds near the mouth of the Lewis River will minimize any potential negative 
interactions with naturally produced Lewis River fall chinook (i.e. predation and 
competition). The configuration of the release pond is yet to be decided but the facility 
will function in a similar manner to the Cowlitz River slress release facility. The facility 
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located downmream of Woodland will not be built in-water and will likely be constructed 
on top o ~ the existing dike. The area will be fenced to protect the fish and facility from 
vandalism. The water supply is likely to be provided from the Lewis River using a 
screen~ pump. Released fish and water will flow back the Lewis River. Certain kinds of 
short-term conatruction impacts will likely occur but will be minimized through best 
numa~nent  practices and cons~ction measures called-for in WDOE's 401 constru~on 
permit. 

Umtremn Fish Passa~ Facility Performance Standards - Under the proposed action, 
PacifiCc~p and Cowlitz PUD will use safe, timely amt effective ~ to trap and 
transport adult Chinook, coho and steelhead to habitat located upstream of Merwin, Yale, 
and Swift dams; however, fish passed upstream via trap and transport could be adversely 
affected by trapping injury or mortality and any natural mortality as mentioned in 
previotu, pm-agaphs. The probability of attaining the proposed action's 99.5 percent adult 
UPS t a ~ ' t  at each facility is high, based on the best available technology and survival 
noted at other facilities in the Pacific Northwest. Pre ' 1 ~  data from the first 4 years 
of anedxomous salmonid reintroduction efforts into the Upper Cowlitz River basin 
ind/cate that U'ap and Inmspo~ methodology has been succesfful at reestablish/rig some 
level of anadromous salmonid production, especially for cobo salmon (Dammers, et al. 
2002 as cited in NOAh, Fisheries 2003). The Pelton trap and lransport facility (Pelton 
Round l ~ e  HydroelecUic Project) has been operating nearly continuously since 1956, 
with many thousanda offish cuptured, sorted, and ~ d .  Mortslity rates at this 
facility 7rove been less than 1 percent (PGE 2004). Again, i f  monitoring ind/cates that 
upstrear~ pasmtge performance standards are not being met, the Licensees will make 
changes to the facilities as directed by the Servioes in an effort to achieve the targets. 

As eddilional upstvvmn fish passage facilities me constructed at Yale and Swift dams (in 
years 1. ~ and 17 of the new liccuses), adult upstream migration through all three project 
t~ervoim and two additional fish upstream passage facilities would increase the potential 
for injmy, delay, or mortality, especially for adult Chinook, ¢oho and stedhesd bound for 
habitat located upsUeam of Swift Dam. During projoct reHcenalng, the ARG assumed a 
96 per~mt ~wvival value for fmh pa~ ing  esch dam and reservoir. Under this scenario, o f  
100 ~ collected at Merwin Dam that are bound for habitat located upstream if Swift 
Dam, 81| would survive passage through all three facilities and reservoirs. Since the vast 
majoritT of the available salmon and stvolhesd habitat is located upstream of Swift Dam, 
this 1o~ of  upstream m/gnmts (cumulative mortality) may outweigh the bonefits of 
reintmduztion into Yale Lake and Lake Merwin~ However, the positive benefits include 
but arc not limited to spatial disln'bufion and replenishment of marine n t~en ts  to 

~t tributaries of those reservoirs. At the 9 ~ and 13 anniventary oftbe Licenses being 
issued, the Services will require r e i n ~ o n  unless they dtx~ide that In Lieu funds may 
provi~ greater benefits to the listed populations than p ~ a g e  into Mcrwin and Yale. 
Monitoling and information gathered associated with the phased approach to 
r~introduction will allow NOAA Fish~es  to evaluate the pros and cons associated with 
reintroduction into the Lake Merwin and Yale Lake reaches, 

Sveci~ ~ t e r a c t i ~  - ReinCvduction of Chinook, coho and steclhesd above Merwin, 
Yale and Swift dams may displace resident rainbow and coastal cutthroat trout from 
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preferred habitats that have been colonized in the absence of anadromons species; 
however, this is not expected to result in adverse effects to anadromons species 
(PacifiCorp and Cowlitz PUD 2004: AQU 16). 

Coho and bull trout (listed as Threatened under the ESA) have similar run timing, 
spawning habitat requirements, and general egg burial depth characteristics (Sundercock 
1991 and Shepard et al. 1984). It is uncertain how the overlapping spawning of these two 
species will affect either species. If bull trout have expanded their distn'bution due to the 
absence of coho and are now spawning in areas historically used by coho, then spawning 
interactions could adversely affect bull trout. Chambers (1957) noted 46 coho redds and 
28 live coho in Cougar Creek during his observations of coho behavior prior to 
construction of Swift dam. The potential adverse effects of bull Irout predation on 
introduction efforts is highly uncertain, as am the possible benefits of increased food 
sources to bull trout in the Lewis River. However, the number of bull trout currently 
present in the system is very small compared to the potential salmon and steelhead 
production numbers and is not likely to have a major affect on the reintroduction success. 

Predation Study - It should be noted that the survival ofjuvenile Chinook, coho and 
steelhead migrating through Lake Merwin might be severely reduced due to the presence 
of tiger musky and large numbent of northern pikeminnow. Northern pikeminnow ate 
known to prey heavily upon resident and anadromous salmouids. Northern pikeminnow 
predation was believed to be the major cause of very low coho salmon survival in Lake 
Merwin the late 1950s and early 1960s (Hamilton et al. 1970). The impacts of northern 
pikeminnow predation on reintroduced anadromons fish are currently unknown. To 
address this uncertainty, PacifiCorp will conduct a study of whether predation in Lake 
Merwin is likely to be a limiting factor to the success of the anadromous salmonid 
reintroduction. 

- If the Services determine that reimroduction should not occur at Lake 
Merwin or Yale Lake because it is inappropriate, PacifiCorp will contribute to an In Lieu 
Fund as follows: $10 million in lieu of a juvenile surface collector at Yale Dam; $10 
million in lieu of a juvenile surface collector at Merwin Dam; $5 million in lieu of an 
upstream adult fish passage facility at Yale Dam; $5 million in lieu of an upstream adult 
fish passage facility in the vicinity of the Swift Projects. The In Lieu Fund will be used 
for mitigation measures that collectively contribute to meeting the objective of achieving 
eqmvalent or greater benefits to anadromous fish populations as would have occurred ff 
passage through Yale Lake and/or Lake Merwin had been provided. The Services will 
ensure that mitigation measures implemented with this fund are consistent with achieving 
the equivalent or greater benefits to sahnonid populations as would have occurred with 
passage in place. Measures may include habitat enhancement, habitat protection, or other 
appropriate actions that will benefit listed species. Section 1.4.2.1 lists examples of the 
kinds of mitigation measures that would be implemented with tbe In Lieu Fund. 
Implementation of those or similar mitigation measures is expected to alleviate certain 
passage problems by removing dams or replacing culverts thus opening up ~ t i y  
unavailable spawning, mcuhation and rearing habitat; reconnecting and enhancing off- 
channel end floodplain habitats along the lower reaches of the mainstem Lewis River 
thus improving rearing survival for listed species; enhancing floodplain and side channel 
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habitat ar3und Eagle Island which will also improve rearing habitat for the listed species; 
restoring degraded riparian conditions along the m%utaries to the lower Lewis River thus 
improving; early rearing conditions; increasing functional LWD structures, or similar 
natural st'uctures, in appropriate stream reaches which also improves rearing and holding 
conditions and may contribute to spawning gravel retention; and restoring and enhancing 
wetlands, springs, and seeps in the sub basin which will ass/at in/reproving water quafity 
conditions in the basin and its tn~ontaries. The fiat of potential projects provided in 
Section 1.4.2.1 illustrates, without lira/ration as to scope or type, some projects that 
qualify a~: mitigation m e s ~ t ~  under the In Lieu Fund are based on conditious as of the 
Effective Date of the Settlement Agreement. These specific projects may or may not be 
undermkl~ with the In Lieu Fund. In addition, some measures identified may already 
have been completed by the lhne the In Lieu Funds become available, if  ever. Although 
some short term effects from construction or implementat/on o f p o t e n ~  projects, the 
proposed projects and projects like these are expected to have significant positive effects 
on listed udmonid populatiom in the Lewis River basin and to o0nm'bute to their 
eventual recovery. 

R e i n ~ l c t i o n  Outcome Goal Status Checks - The overarvhin 8 goal of the anadromous 
fish reint.'odu~on program is to achieve genetically viable, self-susminin~ naturally 
reprodi~ng, harvestable populations of these species above Merwin Dam at greater than 
minimum viable populations. The two reintroduction program status checks (year 27 a~i  
year 37) md  their associated limiting factor analyses will allow the resource managers to 
determin.- whether the reintroduction outcome goal has been achieved for each Lewis 
River amu~mnous fish population and will allow the consideration of other limiting 
factors irfluencing the success of the program over time. If  program goals are not being 
met in year 27, and it is determined that the primary limiting factor is at~butablc to the 
projects, the Licensees will implement measures to provide biological benefits 
substantially equivalent to the impact oftbe project-related limiting factor (e.g., habitat 
enhancetaent projects, continuing juvenile supplementation, etc.). If the program goals 
me still rz t  being met in year 37 and it is determined that the primary limiting factors 
analysis .:.oncludes that a Project effect is a significant limiting factor in any 
reintroduction outcome goal not being met then the Licensees shall consult with the 
Services to determine what furtber actions by Licensees would be necessary to meet 
reintnxkcfion outcome goals. Such actions may include, without limitation, 
considen~on of ~-uctural ~ operational changes with respect to the generating facilities 
or Project reservoirs or c o m m ~ o n  ofnew or replacement passage facilities. In the 
event tl~t the Services and the Licensees cannot reach agreement on implementing such 
further a,:tions, the Services may exercise thcLr applicable authorities to direct what 
actions should be implemented, subject to the approval of the Commission. 

C o n s U l -  ConsUucfion of the proposed fish passage facilities has the 
potential to cause short-term adverse effects on water quality, such as increased turbidity. 
Although water quality may be affected temporarily during c o n s m ~ o n  
increasoi erosion and sedimentation, these effects will be minimized and avoided by 
implementing best management practices (e.g., installing silt fencing and other sediment 
trapping devices on land and silt curtains in water) and covering exposed soil until 
permanently stabilized. PacifiCorp and Cowlitz PUD will be required by federal, state, 
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and county regulations to develop sediment and erosion control plans as part of the 
construction process. Chemical spills could also occur during construction, but 
development of a pollution prevention plan in accordance with appropriate federal, state, 
and county requirements will minimize the effects of such an occurrence. Typically, a 
pollution prevention plan will specify areas for equipment maintenance and refueling, 
spill prevention and emergency response strategies, and requirements for keeping 
emergency response spill containment kits onsite and for having trained personnel 
present onsite during COnSmK~On. PucifiCorp and Cowlltz PUD currently have Spill 
Prevention Containment and Control (SPCC) programs in place that address these 
activities. Construction impacts related to the passage facilities are likely to create short- 
term effects such as turbidity and disturbance around in-water activities. These impacts 
are not expected to result in significant losses to the listed species either locally or 
regionally. Through the construction permitting process, plans will be developed to 
minimize and avoid temporary construction-related effects to the extent feas~le using 
best management practices. No long-term negative effects on aquatic resources are 
anticipated from construction of new fish passage facilities. Overall it is anticipated that 
effects from construction of new fish passage facilities will be overshadowed by the 
benefits to Chinook, coho, and steelhead that occur by providing access to the upper 
watershed, expanding the range of the populations, and increasing the overall production 
for these species in the Lewis River. 

5.1.1.2 Additional Aquatic Resources Measures 

Yale Soillwav Modificafi(7~s 

In its current configuration, the Yale Dam spillway is steep and terminates on rough 
bedrock. There have been no tests of spillway mortality at Yale Dam; however, the~ is 
concern that these conditions can cause injury or mortafity due to fish colliding with the 
boulder outcrop at the tail of the spillway or through spill hitting the embankment 
opposite the spillway tail. Under the proposed action, PaeifiCorp will implement 
improvements to the Yale Dam spillway to improve fish survival during spill events (to 
be completed within 4 years of the issuance oftbe new licenses). Although this measure 
is designed primarily to provide greater protection for any bull trout that attempt to 
migrate downstream during the spill season, this measure will also improve conditions 
for juvenile Chinook, coho and steelhead that happen to pass over the spillway. 
Construction activities associated with the modification of the spillway will include 
excavating a large amount of rock. These activities have the potential to temporarily 
genezate suspended sediment that could be carried downstream, increasing turbidity 
below the Yale Dam. The operation of heavy machinery needed during the modification 
of the spillway will also temporarily increase the risk of fuel and other toxic chemical 
spills in Lake Merwin. It is anticipated that the extent of these effects will be managed 
through the implementation of erosion control measures and best management practices 
regulating the storage, use, and disposal of toxic materials. As a result, construction- 
related changes in water quality such as turbidity or unexpected oil or chemical spills will 
be short term and very minor 
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TDG T c ~  

Elevated TDG levels resulting from power generation in the Swift No. 1 and Yale 
tailraees lmve the potential to adversely affect fish rearing or migrating in Yale Lake and 
Lake Merlin. As a component of the Lewis River Settlement Agreement, PacifiCorp 
will monitx~ TDG at the Swift No. 1 and Yale tallraees to determine compliance with 
state water quality standards (120 percent TDG), and implement mensm~ to minimize 
effects on IDA listed species if  standarde cannot be met. Although this measure is 
designed F~imarily to benefit bull trout, it will also benefit Chinook, coho, and steelhead 
rearing or migrating in these reservoirs and other species present in the reservoirs. 

ConservatiTo Covenants 

PaeifiCorp currently owns lands in the Cougar/Panamaker Creek area, and both Utilities 
own land along the Swift Creek arm of  Swift Creek Reservoir. Under the Lewis River 
Settlement Agreement, PacifiCorp and Cowlitz PUD propose to maintain the existing 
conservafitm covenants on those lands to protect and conserve habitat for bull trout, 
cutthroat Uout, and other aquatic sl~cies (included reintroduced ESA listed anadzomom 
species) in pexpetuity. The covenant will include a 500-foot buffer along each side of 
Cougar C~ek and a 200-foot butter along each side of Panamaker Creek. Along the 
Swift Creek arm the covenant and protection buffer will extend along the east side of the 
Devil's Baz, kbone from the high water mark to the upper bench where a road currently 
exists. Tb" proposed conservation covenants will result in incteesed protections for the 
adjacent r ~ r i a n  zone beyond that currently required by the Washington Forest Practices 
Act and a s ~ a t e d  regulations. The proposed width of these covenants will protect the 
intact t ~ i a n  zone, preserve the fimction and provide a significant buffer to the riparian 
zone. Proge~6un o f the~  riparian areas will preserve and enhance spawning and rearing 
habitat for bull trout in Cougar Creek and the Swift Creek Arm of Swift Reservoir by 
reducing rite effects of upslope activities. In addition to benefiting bull trout, these 
covenants will maintain high quality habitat for Chinook, cobo and steelhead. The effect 
of this action is to improve the future survival of Chinook, coho, and steelhead by 
avoiding a:tditional losses of this crucial habitat. 

5.1.1.3 Flow Releases for Fish and Other Aquatic Species 

F l o ~  m die Lewis River Bvoass Reach 

As discussed in Section 4.6.1, file 33-mile-lung Lewis River bypaes reach (North Fork 
Lewis River) has no minimum imtream flow requ/remanL Flows in the reach are 
normally limited to inflow frmn groundwater/seepage and tn'butaries except during Swift 
No. I spill events when large quantities of water are released into the reach. During the 
summer lcw flow period, surface flow at the dowmu~m, end of the bypass reach is 
estimated ~>be about 21 cfs. Spillevents occur sporadically, but in general, spills of 
several ~o~umad cfs or greater occur every few years. Under these conditions, median 
summer water temperattmm in the Lewis River bypass reach meet the state water 
temperatw~ standards; however, maximum summer water temperatures exceed the 
preferred ranges for all salmonid species except rainbow trout. Although the bypass 
reach suPt~ls populations of eutthtr~ trout, rainbow trout, mountain whitefish, 
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largescale sucker, and other resident fish species (including occasional bull trout), the 
qmflity and quantity of habitat in this reach is limited by the lack of fow, warm summer 
water temperatures, and the sporadic spill events. 

Under the proposed action, minimum ~ flows will be released into the Lewis 
River bypass reach from two points, a water release structure located at the upstream end 
of the bypass reach (upper release point) and a canal drain located approximately one 
mile downstream of the Swift No. 1 tailrace (lower release point). Flow releases will 
vary by season and will range from 60 to 100 cfs. The objective of also providing flow 
releases at the upper release point is to maintain some level of connectivity betweon large 
pools that exist in the upper bypass reach (upstream from the canal drain. The maximum 
flow release at the lower release point is estimated to be 47 cfs, which is the maximum 
capacity of the valve. Unless the ACC determines otherwise, PacifiCorp and Cowlflz 
PUD will also design and construct an "improved habitat charmel" between the lower 
release point and Yale Lake. Conceptual design of this approximately 1,500-foot-long 
channel incorporates placement of large woody debris (LWD) and boulders to increa.~ 
velocity and depth in the reach. Focusing habitat improvement efforts in this off-channel 
area will maximize the benefits of the engineered cl~mnel and reduce adverse impacts 
associated with spiU evonts in the main bypass reach. Any fish residing in the existing 
channel will need to be removed from the area and placed in the lower bypass reach prior 
to construction to minimize loss associated with dewatering the channel for construcfiorL 
In-channel work will include some excavation, placement of LWD and potentially gravel, 
and flow conUol sWacttm~. Once completed, the channel will be re~watere~ At that 
time, high turbidity will likely occur for a short period until the channel is completely 
watered and stabilized. The proposed action's minimum insUeam flow legime will 
improve aquatic habitat connectivity, reduce summer water temperatures, and inclease 
the amount of habitat area for Chinook, coho, steelhaad (once fish passage is 
implementvd), cutthroat trout, rainbow trout, kokanee, brook trout, and mountain 
whitefish (PacifiCorp and Cowlitz PUD 2003fand 2004: AQU 2). Largescale sucker, 
northern pikeminnow, threespine stickleback, and sculpin are native to the Lewis River 
basin and these species will also benefit from the inercase in flow. The flow regime will 
also create additional foraging habitat for bull trout during the winter and spring;, 
however, summer and fall water temperatures in excess of 11 °C will likely preclude 
successful bull trout spawning in this reach. According to Pratt (2003), water 
temperatures above 9°C will delay or abort bull trout spawning, as appropria~ spawning 
temperature (<9°C) will not occur until late November or December. Ifa  trap and 
transport facility is eventun]ly installed at or near Swift No 2 tailrace, the increased flows 
in the bypass reach will also have the potential to attract migrating anadromous fish that 
are bound for habitat located above Swift Dam. Any such delay in reaching the trap 
entrance could decrease the survival of these upstream migrants. However, the proposed 
bypass flows are a fraction oftha outflow flora the tailrace and not likely to deter the 
majority offish attempting to migrate upstream. 

There will be little change to stream morphology in the bypass reach associated with the 
proposed action's flow regime, as there will not be enough flow to alter channel form, but 
the wetted channel will be somewhat wider and deeper and will be more persistent 
throughout the year. While the amount of instream habitat will increase substan~ally in 
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the bypass reach compared to existing conditions, periodic spill events will continue to 
wansp~ wood and gravel particles from the reach, limiting the amount of spawning 
gravel mid instrenm cover. The same very large spills will scour redds and wash out 
encroaching riparian brush and shrubs from within the high water channel. As a result, it 
is likely that spawning and rearing habitat in the main bypass reach will continue to be 
limited by a lack of gravel and insUeam cover (PacifiCorp and Cowlitz PUD 2003f and 
2004: AQU 2), but the proposed action's constructed channel will generally be less 
impacted by these events, especially in the upper section where it is separate from the 
main by]ross reach. As a result, aquatic habitat will be maintained in the constructed 
habitat channel even after large spill events. 

RegardiJ~juvenile outmigrants, spill events at the Lewis River Projects occur during the 
winter 0qovember to February) outside of the outmigrmion period for the species and 
stocks ttmt could be affected. Therefore, it is likely that effects will be minimal from spill 
on sain~mids. Overall, the bypass reach flows will provide a net benefit to fish and other 
aquatic ,,pecies in the rescl~ 

Swi~ No. 2 Canal Surt, e Arresfin~ Structure 

$urt, e Anzmin~ Structm¢~ In the evant that the SAS were to operate, it would be doubtful 
that, if any fish were present in the canal, they would survive passage through the cone 
valves. Therefore, there is a potential for the SAS to impact salmon, steelhead or bull 
trout tl~t may be present in the canal. 

Canal k ~ i o m  - Starting shortly after the canal returns to full operation, Cowfitz PUD 
will be sequlrod to examine the integrity of the canal on a periodic basis. This 
examim.tion would require dewatering the canal During the dewatering ff any salmon, 
steelhead or bull trout were present in the canal, they would be recovered and released 
into Yale Lake in coordination with the NOAA Fisheries, USFWS and WDFW. The 
"improved habitat channel" in the bypass reach could also potentially be affected by 
dewatering the canal became the intake for the existing water souse (canal drain) is 
cuxrentl y located in the portion of the canal to be dewatered and ~ The proposed 
action provides for development and implementation of plato for expe~tiom installation 
and operation of temporary replacement facilities for delivery of flows from the canal 
drain in the event maintenance activities (e.g. dewaterin 8 of the canal for inspection) 
reduce (rr intvrrupt flows to thc habitat channel. In addition, a second canal drain is 
being e,,aluated for imtallation in the canal above the check s t r u ~ e .  If needed, this 
canal &a/n would be used to dewata" thv canal above the check structurc W e ~ c  ~ 
upp¢~ s~-tion of the c ~ d .  Operation of this drain is intended to be enverod as part of the 
proposed action, contingent only on a decision by Cowlitz PUD that construction of the 
second ,:4real drain is uecesMsy and obtaining any required vpprovals. If this addition~ 
canal diain is installed, it could potentially be used to provide water to the habitat channel 
iftbe c~nal below the check structure were to be dewatered. 

Fish, avd salmon, steelbead and bull trout in particular, except trout that may be planted 
in the ~mal prior to fishing season, are not expected to be present in the Swift No. 2 canal 
after immllafion of the floating surface collector and guide net system in Swift Creek 
Reservoir. The floating surface collector at Swift No. l will be designed to preclude 
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entrainment offish into the Swift No. 2 canal, but some fish would likely be able to 
migrate past the floating surface collector and guide net system, because these facilities 
cannot be designed to be 100 percent effective. Thus, there is potential to entrain some 
fish into the Swift No. 2 Canal. However, entrainment potential would be substantially 
reduced under the proposed action compared to the current conditions where no system is 
in place to limit entrainment into the canal. Also, salmon, steelhead and bull trout that do 
enter the canal will be rescued during scheduled canal dewatering and released into Yale 
Lake. This action provides an opportunity for those salmon and steelbeed surviving 
turbine entrainment at Swift No. 1 and entering the Swift No. 2 canal to be reinstated to 
the gone pool in Yale Lake or the river down.slre, am of Merwi~ Through monitoring of 
the downstream passage system, along with any facility adju.qments deemed necessary 
through the monitoring process (as specified in the Lewis River Settlement Agreement), 
entrainment into the Swift No. 2 canal would likely be minimized. Any on-going 
entrainment and subsequent rescue would represent a pos/tive local population level 
effect. 

Minimum Flows in the Lewis River below Merw~ Dam 

Flows in the Lewis River downstream of Merwin Dam are affected by the coordinated 
operation of the three upstream project reservoirs. Flows in this reach a~  highest during 
the winter, decrease gradually in the spring, and are lowest during summer months 
(Figure 4.6-1). This flow regime has resulted in more wetted habitat area in the Lewis 
River d o ~  fi'om Merwin Dam during the mmmaer and early fall months than prior 
to construction of the projects, inundating more poton~al aquatic kabitat and likely more 
side channel habitat Operation of the projects has also reduced the frequency of flows in 
the 10,000-20,000 cfs range and changed the shape of the mid-tango flow fluctuations. A 
reduction in peak flows has resulted in a more stable channel with less scour ofredds and 
less fine sediment transport than prior to project operation, while ample spawning gravels 
remain and appear to be stable over the long term (Mclsaac 1990; PacifiCorp and Colwitz 
PUD 2004 - WTS 3). Lower flows during the spring may affect juvenile sulmonid 
migration rates, as their survival appears to increase with increasing river flows (Norman 
et al. 1987; Cada et al. 1993). The causal mechanisms for this increased survival is 
poody understood but is likely related to water temperature, change in predation rates, 
and the liming of juvenile arrival in the Columbia River estuary. The Settlement 
Agreement calls for higher flows during the early onunigration period and flows similar 
to existing flow requirements in the spring and early summer. This regime will likely 
benefit early outmigrants and will continue to provide spring flows that were originally 
developed to benefit fall chinook rearing and outmigration but will also likely benefit the 
other anadromous species in the lower river. 

Under the proposed action, minimum flows below Merwin Dam in the winter will be 
2,000 cfs; minimum flows in the spring will range fi'om 2,200 to 2,700 cfs; stmmler 
minimum flows will range from 1,200 to 2,700 cfs; fall low flows will be 1,200 cfs; late 
fall minimum flows will range from 2,500 to 4,200 cfs (Table 5.1-3). 
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Table 5.1.3. Minhnum flew provbiom downmmmm of M e r w ~  as stipulated in the proposed J~tiou. 

Time Period Propoa~ Action Mhflmum Flow Requdremut 
Novemba I ~'ough I)ocember 15 4,2.00©fz 
Docemb~ 16 thnmgh March I 2,000 cfs 
March 2 tlmmgh Msrch 15 2,200 cfs 
March 15 thnmgh March 30 2,500 cfs 
March 31 tlw0ugh June 30 ". 2,700 cl~ 
July I dm~h July 10 2,300 cfz 
July 11, ttmegh July 20 1,900 cfs 
July 21 th'ough July 30 1,500 cfa 

: July31 ih'ou~ Octol~ 15 1,200 cl~ 
Octob~ 15 tlmmsh October 31 2,500 cfa 

A flow of 4,200 cfs from November I through December 15 was determined by WDFW 
to provide the '~asximmn amount of spawning area" for bright fall Chinook during their 
peak spawning period (November and early December). Under the proposed action, the 
exisling 5,400 cf~ minimum flow in December will be roduced to 4,200 cfs to minimize 
the difference between the highest sustained flow during the peak spawning period and 
the lowest flow during eg8 incubation, while maintaining ample spawning habitat 
Chinook, coho, and chum. By minimizing the difference between spawning flows and 
incubati, m flows, redd dewatering will be minimized increasing Chinook, coho, and 
chum egg and alevin sm'vivaL Avoidin 8 higher short-~rm dischsrge rsles in the fall that 
are of a :mfficiont duration to encourage Chinook and chum salmon spawning can 
improve fish survival and increase abundance (Connor and l'flug 2004). Sahnon 
spawning in channel are~ coincidental with high flows can be difficult to keep 
throughout incubation and emergence period so any action to reduce this potcntial loss 
through dehydration can result in greater overall production. 

To minf laize redd dewatering risk, the mininlmm flow in January and February will be 
increased from 1,500 cf~ under existing conditions to 2,000 cf% and in March from 2,000 
cfs under the existing conditiom to 2,500 cfa. Actual flows during this time period will 
be considerably higher except during very rare winter droughts. Minimum flows in July 
will be tlowly reduced to mimic a similar reduction in natural flows; however, flows will 
be slishlly highor than under ~ conditions to roduce potonfial adveme effects on 
emerging steelhead fry. Flows in September and October will be similar to existing 
conditions increasing the amount of rearing habitat oompazed to baseline (pre-project) 
conditions. R was determined by the WDF that flows less than 1,500 cfs adequately 
support(~! rearing salmon and steelhead (PacifiCotp meeting notes-  Sept. 1981). 

Compand to existing conditions, the proposed action flow regime will reduce the 
differm,:e between the Chinook, coho, and chum spawn/rig and incubation flows, and 
will slightly increase minimum flows in July (to protect emerging steelhead fry). 
Thetefo:~e, the proposed action will result in decreased potential for redd dewatering and 
increased Chinook, coho, chum, and steelhead survival. 
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During years when PacifiCorp projects that sufficient water will not be available to 
achieve minimum flow levels, or to fill or maintain Project reservoirs for recreation 
purposes, or when it appears likely that redds will be dewatered below Merwin Dam, 
PacifiCorp will convene a Flow Coordination Committee consisting of representatives 
from PacifiCorp, NOAA Fisheries, USFWS, WDFW, Yakama Nation and Cowlitz Indian 
Tn%e.. The FCC will independently evaluate available data regarding water availability 
during the projected low flow period and decrease the minimum flows to levels that 
consider the needs of fish species, with a priority on ESA-llsted species, including 
without limitation consideration for keeping redds watered. This action will minimize 
potential adverse effects on Chinook, coho, chum and steelhead. 

Plateau Ooemfiorm in the Lewis R~v~ below Merwin Dam 

Under the proposed action, PacifiCorp will restrict daily flow fluctuations below Merwin 
during the period of February 16 through August 15 of each year by maintaining flow 
plateaus (periods of near-steady discharge). Once a flow plateau is established, the 
plateau will be maintained for as long a dmmion as practicable, but flow plateaus may be 
altered to a new level as a result of changes in natural flow or operational demands on the 
Lewis River power system subject to the ]imitations of the ramping restrictions. 

Plateau Operations have been designed to limit flow fluctuations on a daily to weekly 
basis, as opposed to ramping rate restrictions that have been designed to limit flow 
fluctuations on an hourly basis (discussed below). Daily to monthly flow fluctuations 
have been shown to reduce benthic macroinvertebrate diversity and total biomass and can 
change invertebrate species composition. A study on the Skagit River, Washington found 
that flow fluctuations had a greater adverse effect on the aquatic invertebrate community 
than a substantial reduction in average flow (Gislason 1985). Alterations in the annual 
hydrograph of rivers may also contribute to disruptions in aquatic food webs as 
documcmted in several northern California fiver systems (Power ~ al 1996). Shifts in the 
composition ofbentldc fauna to morc predator resistant taxa have been found to occur in 
regulated river a system, which potentially results in decreasing the energy mmsfer from 
algae to fish (power et. al 1996). 

A reduction in the aquatic invertebrate forage base can negatively affect fish production 
potential. Flow fluctuations can affect aquatic invertebrates through stranding (similar to 
fish stranding), increase drift response, and may reduce aquatic invertebrate forage. It is 
anticipated that by implementing Plateau Operations impacts to macroinvertebrates 
caused by flow fluctuations will be reduced. Therefore, the proposed action may increase 
macroinvertebrate production in the Lewis River downstream of Merwin Dam. This will 
represent an increase in anadromons fish forage, benefiting ESA listed species. 

Rates in the Lewis River below M~-win D0~n 

Rapid changes in river flow associated with hydroelectric project operations have the 
potential to adversely affect aquatic resources. Adverse effects can include the stranding 
of fish in shallow, low-gradivnt areas and off-channel habitat (causing immediate or 
delayed mortality); temporary loss of habitat or loss of habitat access; and &watering of 
fish redds, amphibians, aquatic insects, and plant life (Hunter 1992). Rapid changes in 
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stream fl,)w (both increases and decreases) also can affect fish behavior that could reduce 
survival or growth. 

Limits g.veming the rate and timing of project-induced river stage changes (ramping 
rates) are often established to protect aquatic organisms from these project-related effects. 
A ramping rate is the rate of change in stage resulting from regulated discharges and is 
usually r~asured in inches per hour. Ramping rates should be gradual enough to allow 
fish and Y.her aquatic organisms to move into and out of shallow rearing areas without 
becoming stranded whan flows decrease (Hunter 1992). In mcet case~ ramping m t ~  that 
are similar to those that occur under natural, unregulated conditions are adequate to 
protect f sh  and other aquatic organisms. 

Under Article 49 of the existing Merwin lJcen~, P a c i f l ~  is required to limit down- 
ramping below Merwin Dam to 1.5 feet (18 inches) p ~  hour from August 1 through 
February 18. For the remainder ofthe year, required ramping rates ranse from 300 to 
750 cfs per hour, depending on flow (as measm~ at Ariel gage). These ramping rates 
represent fairly rapid changes in river stage and consequently could strand large numbers 
ofjuvenile fish. Since 1993, PacifiCorp has implemented a voluntary two-inch per hour 
down-ramping rate at all release levels to protect aquatic resources below Merwin Dam 
and to reduce juvenile fish stranding. In their Biological Opinion for the Interim 
Operatk~ oftbe Lewis River Hydroelectric Projects (USFWS and NMFS 2002), the 
USFWS and NMFS required FERC to alter PaciflCorp's Merwin Article 49 ramping 
rates to meet a limit of ( l )  2 inches per hour for down-ramping or 0.5 feet per three-hour 
period; ~md (2) 1.5 feet per hour for up-ramping. Up-ramping hrrfilations focus on public 
safety f ~  those using the river below the project. 

Ramping rate restrictions included in the proposed action will be similar to those 
recommended by the Services in their 2002 lnter/m Operations Biological Opinion, 
except ~utt no down-ramping will be allowed from February 16 through June 15, between 
one hour before end one hour after sunset and one hour before and one hour after sunrise 
each da:l (crepuscular houri) since the~ are the times of day when juveniles are expected 
to be mm'e heavily concentrated near the shoreline (Hunter 1982). A critical ramping 
flow wi]  be set at 8,000 cfs (memured at the Ariel gage). R.m~ping criteria will be 
impot~l at flows less than the critical flow, and no ramping restrictiom will be required 
wben fl,)ws were equal to ur greater than the criticel flow. In an addendom to Aquatics 
Study AQU 3 (PacifiCc~ and Cowlitz PUD 2004: AQU 3) it was determined that a flow 
grater tim, or equal to 8,000 cfs ~ f i a l l y  wetted gravel bars with a high potential for 
juvenile fish stranding. 

The most widely studied biological impact associated with project down-ramping is 
sUend~g~ SUanding is the separ~on of fish and other aquatic organisms from flowing 
surface water as a result of declining river stage. Stranding can ocenr din'in8 any drop in 
stage. It is not exclusively associated with substan~sl dewatering of a river and can occur 
in uuregulsted as web as regulated river systems. In addition to hydropower operations, 
suunding can occur as a result of other events, including natural declines in fow, ship 
wash, municipal water withdrawals, and irrigation withdra~ds. In most cases, the faster 
the re&tcfion in water surface elevation (or stage), the more likely fish and other aquatic 
organisms are to be stranded or adversely affected. 
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Fish stranding associated with hydropower operations has been widely documented in the 
Pacific Northwest and has been documented in the Lewis River downstream of Merwin 
Dam. Stranding mortality can occur many miles downstream of a powerhouse, and 
stranding mortality is difficult or impossible to estimate. The fish species and life stage, 
substrate type, channel morphology, ramping rate and range, critical flow, ramping 
frequency, season, and time of day all affect the incidence of stranding. 

Under the proposed action, PacifiCorp will incorporate the ramping regime approved by 
the Services in the Interim Operations Biological Opinion. In addition to these measures, 
no down-ramping will be allowed during the crepuscular hours. Implementing these 
restrictions will limit the potential for entrapment and stranding of juvenile Chinook, 
coho, steelhead, chum, and other aquatic organisms. The proposed action will provide a 
substantial reduction in fish stranding compared to the existing License Article 49 and 
will provide additional stranding protection over the Interim Operations Biological 
Opinion ramping requirements. In addition, a ~miy will be conducted to ~ evaluate 
fish stranding potential under the proposed action, which will provide information that 
may lead to additional measures to minimize stranding. The potential for stranding tends 
to be greatest shortly after emergence, when young-of-year fish inhabit and me reluctant 
to leave shallow areas near channel margins. This period extends from around mid- 
February through mid-June in the Lewis River. 

In addition to the above measures, PacifiCorp has finished mechanical upgrades to 
provide back-up power and additional alarms to prevent future losses of anadmmoos 
salmonids from mechanical failmes. Past emergency shutdowns have de-watered the 
adult fish trap at Merwin Dam and a portion of downsa-eam river channels. It was 
estimated that the June 1999 shutdown killed 101 adult salmonids in the Merwin Uap and 
that the loss of juvenile salmonids downstream, due to stranding, was equivalent to 1,500 
adult fall Chinook. To prevent this type of catasU~hic event in the future, a series of 
alarms and a video system to observe the tailrace area have been installed to aid the 
operator to manage shutdowns. In addition, secondary and tertiary power back-up 
systems have been immlled to allow automatic gate openings to maintain river flows. 

5.1.1.4 Aquatic Habitat Enhancement Actions 

Under ~ conditions, Swift Creek Reservoir, Yale Lake, and Lake Merwin int~cept 
virtually all LWD generated in upstream areas. This loss of LWD will continue to reduce 
the formation of isolated, low-velocity, pool-type ndcrohabitats in the Lewis River. 
These habitat types are very important for rearing juvenile st~eam-tTpe anadromons fish 
(e.g., Lower Columbia River Chinook salmon, stcelhead, chum, and coho salmon). By 
providing a LWD collection and funding program to supplement LWD in the lower 
Lewis River, the proposed action will enhance both juvenile rearing habitat and adult 
resting habitat and will enhance habitat-forming processes throughout the life of the 
Licenses. This measure is expected to enhance juvenile survival, benefiting Lower 
Columbia River Chinook salmon, steelhead, and coho salmon populations that spawn in 
the Lewis River and its ~'butaries. 

The Aquatics Fund included in the proposed action may be used to fired resource projects 
such as: road abandonment and restoration which will reduce fine sediment input to 
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tn%utari,:s and result in better spawning and incubation conditions increased 
macroin vertebrate production and additional cover in the subs~'ate; strategic placement of 
LWD ard gravel which will enhance cover and rearing conditions; and ripa~n 
re~orati~, including coniferous pl~mtin~ bank stabilization and elimination of non- 
native, hvasive species, all of which will improve shading, stream temperatures and 
future LWD input The Aquatics Fund will also be utilized for conslrdcted channcl 
improvements or repairs, specific bull trout habitat improvements, and potential measures 
to addrets reservoir survival. All resource projects will be reviewed and approved by the 
ACC, which includes NOAA Fisheries. The proposed action also includes a measure to 
develop and/mplement a spawning gravel study downsWeam from Merwin Dam. Based 
on this study, PacifiCo~ will develop and implement a spawning gravel monitoring and 
augmenmion plan. It is likely that gravel placed in the Lewis River downstream from 
the Mer~4n Dam will be redistributed and may be transported out of the reach by 
hydraulic conditions that vary throughout the lower rive, however, areas of suitable 
spawning gravel deposition will likely pendst for a sufficient length of time to facilitate 
Chinoot:, coho, chum, and steclhend spawning activity. If a lack of gravel were found to 
be a limil~ng ~ ,  this measure will enhance spawning opportunity in the Lewis River. 
As a result, it will provide long-term benefits to Chinook salmon, coho, chum, and 
steelhead salmon populations. 

Norther3 pikeminnow are known to be primarily a predator on salmonids and can be 
found bt large numbers in project reservoirs, bypass systems, and tailraces. Because of  
their lm~fcrenc¢ for sfillwatcr habitat, it is likely that northern pikeminnow occurred in 
the low~r Lewis Riv¢~ basin prior to the construction of the Lewis River projects. 
Followiag the creation of substantial reservoir habitat, northcm pikeminnow popula~ons 
in Lake Merwin increued dramatically. In p a r ~  response to the increased n o ~ e m  
p i k e n ~ o w  population, WDFW has implemmted a tiger musky program to help comrol 
the northern pikeminnow population. Tiger musky (a hybrid cross between northern pike 
and mt~Jkcllungz) arc lmown predatom of soft-rayed fishes like sahnonids and northern 
pikcmbmow. However, northern pike are documented predators of bull trout 
(Schmetter l ing 2001)  so there is reason to bel ieve  mtuddes wil l  p rey  on bull  trout and 
introdw~d salmon and steelhead. 

In 1961, the population of nccthem pikeminnow > 20 cm in length in Lake Merwin was 
e ~ z ~ : d  to be about 350,000 fish (Hamilton et al. 1970). Northern pikeminnow and 
rainbow Uvet predatio, was believed to be the major cause of very low coho salmon 
surviva, in/.,eke Merwin the late 1950s andearly 1960s. As a (xnnponent ofthe 
proposed a~don, PacifiCorp will conduct a one-time study of whether pt~lation in Lake 
Merwk is likely to be a limiting factor to the success of the anadromous salmonid 
reintro(.u~on prosrem. If warranted by study results, PacifiCorp may identify steps that 
could b~" undertaken to control predation. The objective of  this program will be to 
i n c r e ~  the survival rate ofjuvenile salmonids within the project area. Northern 
pikembmow predation of juvenile anadromous salmonids is a well-documented 
occurreace in the Columbia River basin (NPPC 1996,Tacoma 1999). Since 1990, 
numercus northern pikeminnow c~ntrol programs have been implemented in the 
Columbia River. These programs have met with some success, reducing the overall rate 
ofpredttion of northern pikeminnow on juvenile salmon (NPPC 1996). If predation is 
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found to be limiting factor in Lake Merwin and steps are taken to reduce predator 
populations in Lake Merwin, salmon productivity will likely increase. 

5.1.1.5 Hatch~y Programs and Supplementation 

Three facilities comprising the Lewis River Hatchery Complex (Lewis River, Merwin, 
and Speelyai hatcheries) have been releasing Chinook, coho, steelhead, and other species 
into the Lewis River basin for over 70 years (PacifiCorp and Cowlitz PUD 2004: AQU 
18 - Appendix G). Although hatchery production and management strategies have 
changed over time, the ullmaate goal of this program has been to provide adult resident 
a~l anadromous fish for commercial and recreation harvest (in lien of lost natural 
production associated with dam construction). In general, the Lewis River Hatchery 
Complex has been able to meet this goal; however, hatchery practices and out-of-basin 
stock releases, mixcd.-stock fisheries, lost historical habilat, and habitat d,-gradafion have 
adversely affected a number of native Lewis River salmon and steclhead stocks 
(PacifiCorp and CowiRz PUD 2004: AQU 18 - Appendix G). 

Although hatchery production is often a successful sWaIegy for maintaining fish runs, the 
release of millions of hatchery fish into a stream can negatively impact native fish 
populations through competition for food and space, predation, disease outbzeak& genetic 
alteration, and harvest. These/nteractions may result in the loss or reduction of wild 
native fish population abundance and diversity (NRC 1996; ISG 2000; Flagg, et al. 
2001). While the/nterac~ons between hatchery and wild fish do occur, the relative 
impact of hatchery operations and relemes on the long-term fitness of wild stocks is 
unknown and continues to be a topic hotly debated within the fisheries scientific 
community CHSRG 2000. 

Currently, the Lewis River Hatchery Complex produces spring Chinook, early coho, late 
coho, summer steelhead, winter stcelhead, rainbow trout, and kokanee. The facility 
releases approximately 4 million juvenile anadromous fish each year into stream reaches 
primarily located below Merwin Dam. The overall goal of the anadromons fish program 
is to produce 92,000 pzc-harvest adults. 

Under the proposed action, PacifiCorp and Cowiitz PUD will undertake a hatchery and 
supplementation program. The goals of the program are to support (i) self-sustain/ug, 
naturally-produ~g, harvestable native anadromous salmonid species throughout their 
historical range in the North Fork Lewis River basin, and (ii) the continued harvest of 
resident and native anadromous fish species. To ensure that this program is meeting the 
established goals, PacifiCorp and Cowlitz PUD will develop and implement a hatchery 
and supplementation plan to adaptively manage and guide the program. The plan will be 
designed to achieve the adult hatchery fish targets presented in Table 1.4-2, talfing into 
account harvest and escapement Production obligations will include juveniles for the 
supplementation program and for harvest opportunities; however, at some point in the 
future, a smaller number of hatchery juveniles may be needed to achieve the same 
number of returning adults. Anadromous fish stocks used in the reintroduction program 
will include a mixture of indigenous and hatchm'y stocks. 

Page 106 Biological Evaluation of Salmon and Steelhead 



Jnofflclal FERC-Generated PDF of 20050119-0138 Received by FERC OSEC 01/14/2005 in Docket#: P-2213-000 

PacifiCorp and Cowiitz PUD 
Lewis River Hydroelectric Project, 

FERC Project No~ 935, 2071, 211 i, 2213 

When t te  number of natural returning ocean recurs  of any species exceeds the natural 
production threshold specified in.Table 1.4-3, PacifiCorp and Cowlitz PUD will decrease 
the hatchery target(s) on a fish for fish (1:1) basis; however, PacifiCorp and Cowlitz P UD 
will not decrease the hatchery targets below a hatchery target floor (Table 1.4-3). If the 
number of returning ocean recruits subsequently decline, PacifiCorp and Cowlitz PUD 
will increase the hatchery targets on a fish for fish ( 1:1 ) basis provided that they not 
exceed the initial hatchery targets. 

In addit on to the above anadmmous species, PacifiCorp and Cowlitz PUD will continue 
to lmxit re  up to 20,000 pounds of  resident rainbow trout (800,000 juveniles with an 
estimated weight of 40 juvenile fish per pound) per year and stock these in Swift Creek 
Reservoir. They will also produce up to 12,500 pounds of resident kokanee (93,000 
juveniles) to be planted in Lake Merwin. These resident fish production levels are the 
same as those under existing license conditiom. 

Under file proposed action, a reduction in hatchery anadromous fish production wouM be 
gradual and would be in response to a successful reintroduction program that establishes 
a trend of significant and stable natural produc/ion. The hatcheries would not be 
expandc~I bm w/l] be modernized alon8 with/mprovemenm to the sort/rig facfl/fies m the 
Lewh IUver Hatchery. Annual monitoring of wild production would be used to adjust 
juvenile hatchery fish production levels to achieve the pro-harvest ocean recruitment 
goal. Because initial hatchery production under the proposed action will be reduced on a 
fish for fish (1:I) basis as natural populations are restored, adverse hatchery effects such 
as incre ised predation, disease, and competition will remain a concern in the short term, 
and improvements will be sought through the HGMP. But for purposes of this effects 
analy~, to be conservative, we ate assuming the effects will be similar to existing 
condifi¢~. HoweveT, under the proposed aOion, these effects will be greatly reduced as 
wild pron'uction replaces hatchery production. The genetic risks associated with hatchery 
fish spawning in tbe wild or interbreeding with wild fish will also be reduced, as will 
predation and competition. Using native stocks (when posm%le) will also help reduce the 
genetic risks associated with hatchery fish spawning in the wild, or interbreeding with 
wild fish. The risk of hatchery fish transmitting diseases to wild fish will continue to be a 
conc¢~ as long as hatchery fish are being produced in the bm~n; however, lower 
production levels and lower rearing densities under the proposed action may reduce the 
incide~:e of disease outbreaks. 

It is m s ~ l  that the wider geographic diemll~lion ofreinlroduced anadromom fish will 
incres~: life history diversity, gene flow, emd genetic fitness ofinUoduced stocks. These 
mmwally produced fish will be better adapted to the Lewis River and its l n%~es  ~ 
theoretically, ex~'bit higher mnolt to adult survival rates than their hatchery counterparts. 
This e~on will also increase system producliviW and the available prey base for 
natorally produced anadromom eu~omds and bull trout in all three reaches. 

Maintaining a hatcMa7 target floor of  Chinook, coho and steelhead will result in overall 
increase in mnnber of fish in the basin because of incrmsing nattmd production, and it will 
malntah a source of locally adapted ~ k  for use if  natural populations suffer a 
catastrcphic loss. 
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Hatchery rainbow and kokanee will continue to be stocked at the same level as occurs 
under existing conditions. Presumably, the ACC will recommend rainbow trout and 
kokanee supplementation programs that will incorporate current scientific information in 
order to reduce or eliminate hatchery impacts on wild fish populations to the extent 
practicable. 

5.1.1.6 Aquatic Monitoring and Evaluation 

Under the proposed action, numerous measures will be implemented to protect and 
enhance salmon and steelhead populations and their habitat in the Lewis River basin. 
These measures include the reintroduction of spring Chinook, coho, and steelhead above 
Merwin, Yale and Swift dams, the construction of upstzeam and downstream fish passage 
facilities, hatchery supplementation progams, and several habitat enhancement 
measures. These altered environmental conditions will affect the distribution and 
abundance of Chinook, coho, chum, and steelhead, and other native and non-native 
species. 

According to NPCC (2004), future monitoring and analysis of lower Columbia salmon 
and steelhesd recovery programs is of utmost importance because, without sufficient 
data, it will be impoaa~l© to dcterminz whether rzmodial actions arc helping. Fish 
habitat and population monitoring is often conducted to determine if  environmental 
measures, like those included in the proposed action, provide the desired level of 
protection and enhancement for target fish species and aid in the development of 
responsive adaptive management strategies. 

Under the proposed action, PacifiCorp and Cowlitz PUD will monitor and evaluate the 
effectiveness of various aquatic measures including fish passage performance standards; 
adult anadromons salmonid migration, spawning, distn'bufion, and abundance; wa~r 
quality;, hatchery supplementation programs; bull trout populations; and resident fish 
populations. PacifiCorp and Cowlitz PUD will prepare annual monitoring reports. 

Monitoring is a necessary tool for providing data critical to adaptive ~ e n t .  None 
of the proposed Monitoring and Evaluation m ~  are currently being implemented. 
Their implvmcntation will allow for the improvmnent of salmonid spawning and r~ring 
habitat and for the long-term protection of habitat for aquatic species in the Lewis River 
basin. Furthcnno~, the proposed monitoring programs will ensure that managers have 
information to determine the effectiveness of the proposed aquatic measures. This 
monitoring information will also allow adaptive manngement decis/ons to be made to 
ensure the long-term persistence of listed fish species in the Lewis River basin, as well as 
the ability to respond to significant changes in environmental conditions. 

Some adverse effects are expected dtwing monitoring activiti¢=. These include potential 
injury or mortality due to handling and/or marking. Fish that enter a collection facility 
are subject to handling by one or more people depending on the scope of each monitoring 
activity. There is an immediate risk of injury or mortality due to mishandling and a 
potential delayed mortality due to mishandling. The number of fish subjected to this 
impact is expected to be small. Those same fish that survive initial handling may also be 
subject to tag insertion or physical clipping for identification purposes during monitoring 
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activities There is an expected 1 percent loss of juveniles associated with tagging 
(PacifiCcrp and Cowlitz PUD 2004). Adult losses due to tagging and marking are 
expected to be considerably less. 

Summan, of Prcmosed Aouatics Measures 

Based on the conservation measures proposed in the Settlement Agreement to be 
implemel,ted, current operation of the Merwin, Yale, and Swift No. I and Swift No. 2 
hydropower projects will not impair recovery oftbe continued existence or recovery of" 
any listed, proposed, or candidate species in the North Fork Lewis River project area. 
Such me, inures will (1) expand the range of  listed species by providing access to 
approximately 174 miles of habitat (2) maintain or improve water quality, temperature, 
and ecological productivity" in the project area; (3) protect listed species and their progeny 
from stranding as a result of rapid flow fluctuations; and (4) preserve and protect juvenile 
and adull habitat 

Overall 'i~e Licensees believe the expected benefits of the aquatics implementation 
package ander the Lewis River Settlement Agreement far outweigh any potential 
nega~ve effects. The benefits accrue to the listed aquatic species for the following 

I) upsm~m habitat is made available that the anadromous species have not had 
&~:ss to for over 70 years: 

2) overall population numbe~ will increase over present levels due to increased 
production from upstream U'ibutaries; 

3) the habitat that currently exists will be improved through aquatic enhancement 
fimded projects; 

4) hatchery production will eventually decrease as success of the reinm~duction 
pmgram increases; and, 

5) water quality will be maintained at the high levels that cuncntly ~ (PucifiCorp 
aod Cowlitz PUD 2004). 

These bcvzfits and many others will con~'bute to the recovery process and will erasure 
the con~nuing existence of the listed ~ c i e s  in the Lewis River basin. 

5.1.1.7TencstrialMeasures 

The proposed terres~i~ measures consist of providing funds to pro'chase and enhance 
wildlife mitigstion lands and to develop wildlife nmnagement plans, along with 
effec~vcness moniWring. These measures will benefit aquatic habitats to the extent that 
protectir~ upland habitat pre~rvm watershed proce~ that influence the aquatic 
¢nviromoent, such as preserving natural storm water runoff patterns and reducing hill 
slope enmorL Therefore, the proposed terrestrial measures will likely benefit Chinook, 
coho, stvelhesd, and chum habitat in the Lewis River basin. 
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5.1.1.8 Recreation Measures 

Expansion and improvement of recnuttion facilities under the proposed action may 
increase human presence in several locations in the basin, increasing angling pressure in 
the mainstem, reservoirs, and lributary streams, increased angling pressure has the 
potential to result in an increase in morality of ESA listed salmonids. This mortality can 
occur through unintentional capture and release of fish that subsequently die from 
hooking injury or mishandling and from poaching which illegally captures and removes 
fish from the population. Funding three full time law enforcement officers, one of who 
will be a full time wildlife officer, will minimize this risk. 

Construction of new recreational facilities under the proposed action has the potential to 
cause short-term adverse effects, such as increasing turbidity. Even though most of the 
recreation improvements occur on dry land, potential erosion, dust or spills may 
temporarily affect the aquatic environment. These effects are not expected to result in 
injury or death to the listed aquatic species. Although, water quality may be affected 
temporarily during construction, primarily through increased eromon and sedimentation, 
these effects can be minimized and avoided by implementing best management practices 
(e.g., installing silt fencing and other sediment trapping devices on land and silt curtains 
in water) and covering exposed soil until permanently stabilized. PacifiCozp will be 
required by federal, state, and county regulations to develop sediment and erosion control 
plans as part oftbe com~u~on  process. C lg~ca l  spills could also occur during 
construction. These spills may enter the waterways and cause temporary displacement, 
injury or even mortality depending on the extent of the spill but development of a 
pollution prevention plan in accordance with appropriate federal, state, and county 
requirements will minimize the effects of such an occurrence. Typically, a pollution 
prevention plan will specify areas for equipment maintenance and refueling, spill 
prevention and emergency response sU'atzgies, and requirements for keeping emergency 
response spill containment kits onsite and for having Uained personnel present onsite 
daring construction. PacifiCotp currently has a Spill Prevention and Containment 
Control (SPCC) program in place that addresses these activities. 

Through the cons~'uction permitting process, plans will be developed to minimize and 
avoid temporary construction-related effects to the extent feas~le using best management 
practices that am similar, but not limited to, the previously mentioned actions. No long- 
term negative effects on aquatic resources are anticipated to result from construction of 
new recreational facilities. 

5.1.1.9 Cultural R e s o ~  Measures 

Under the proposed action, cultural resources measures include managing and protecting 
historic properties and cultural resources; preserving tribal access to cultural sites; 
monitoring;, and constructing a new visitor center in Cougar. None of these measures are 
anticipated to have a negative effect on ESA listed salmon/ds or their habitat. New 
facility construction of any type will avoid impacts to surface waters and habitats as 
descn2~d above. Effects of cultural resource measures on Chinook, coho, steelbead, and 
chum are anticipated to be negligible. 
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5.1.1.1(3 Socioeconomic Measures 

Under file proposed action, socioeconomic measures include funding three full time law 
enforcement officers, one of whom will be dedicated to wildlife law enforcement; 
providhtg funding for the maintenance of Forest Road 90; and funding development of 
the visitor center in Cougar. Potential benefits to ESA listed sahnonids from the funding 
of wildlife officer are discussed under the effects of recrea~onal mesmm~ above. 
Fundin L the maintenance of Forest Road 90 will likely reduce impacts to the aquatic 
environment by maintaining the road in good wor~n8 order, which will limit 
sedime~|tation and erosion into streams. Construction related impacts such as potential 
erosion, dust or spills may temporarily affect the aquatic environment. These effects are 
not exp~'l~d to result in injury or death to the listed aquatic species. Such impacts 
resul~g from the new visitor center in Cougar will be minimized or avoided by 
following best management practices as listed previously. 

5.1.2 htdirect Proiect Effects on Anadromous Fish 

Ind/rect effects are cansed by or result from the proposed action, a~e later in time, and are 
reasonably certain to occur. Indirect effects may occur outside of the area directly 
affectec by tbe action~ 

Hatchery practices and fish management have the potential to affect the listed, proposed 
and candidate fish species, lnmxluction of non-native f~h can nega~vely affect listed 
species by increasing competition for food, hybridization, loss of genetic fitness, and 
increas~l predation on listed species. Impacts to all listed spec/es resulting from hatcbery 
operatit~s funded bytbe Licensees, but carried out by WDFW, are considered/n this BE 
and are being addressed through separate consultations during the development and 
evaluation of specific Hatchery Genetic Management Plans. 

Roads ~onm%ute more sediment to streams than any other land management activity 
(Giblx~m and Salo 1973; Meehan and Bjornn 1991), and most of the land management 
aclfivitit~s are dependen t  o n  roads .  R ind - r e l a t ed  mass  s o d  movemen t s  c a n  cont inue  for  
decade~,afterroadshav¢ been cons~cted (Fumiss oral  1991). Roads are recognized as 
a long term source of sediment even after erosion control measures have been 
implemented (Funfiss et a1.1991). Removing vegetation and ditch rock can increase 
dowmteam sedimen~on, Lack of adequate culvert cleaning before winter storms can 
result in major mass wasting and extreme sedimentation for miles dowmtnmm. Such 
habitat alterations can adversely affect all lifo-stages of fishes, including migration, 
spawn~lg, incubation, emergence, and rearing (Fumiss et al. 1991; Honjum el al. 1994; 
Rhodes et al. 1994). PacifiCorp is currently working on a road management plan to 
m i n i ~ e  the potential for detrimental effects to aquatic habitat on project lands. 

Local~cd and d i s p ~  n ~ i o n s l  u ~  within the I.~wis Riv~ hasin ~ ~ ~ ~ 
affect t 3 A  listed anadromous ~lmom&. Pcople flint use the5 recreational area are drown 
to water and engage in activities that may ~ c ~ c l y  affect salmon and st~lbesd 
populations and habitat. Recreafienists take part in a variety of activities, including 
camping, hildng, boatin~ fishing, and swimming in areas that may affect salmon and 
steellmut. The effects include large wood removal by lecreationim for firewood, and 
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changes in streambank conditions due to trampling along streams. These impacts will be 
addressed through the proposed improvements to recreation sites including dispersed 
camp sites where these types of  impacts are most likely to occur. 

5.1.3 Summary o f  Effects o f  the Provosed Action on the Environmental Baseline 

As discussed in Section 4.1, the PFC framework baseline environmental conditions are 
described as "properly functioning," "at risk," or "not properly functioning." If  a 
proposed action is likely to impair properly functioning habitat (Impair), appreciably 
reduce the functioning of  already impaired habitat (Reduce), or retard the long-term 
progress of  impaired habitat toward PFC (Retard), it is usually be found likely to 
jeopardize the continued existence o f  the species, or adversely modify its critical habitat, 
or both, depending on the specific consideration of  the analysis. Such considerations 
may include, for example, the species' status, the condition oftbe environmental 
baseline, the particular reasons for listing the species, any new threats that have arisen 
since listing, and the quality of  available information. Actions which do not compromise 
a spec/es' biological requirements to the degree that appreciably reduces the species' 
viability and chances o f  survival in the action area are considered not to reduce or retard 
(NR). The effect o f  the proposed action on baseline environmantal conditions 
(summarized  from Section 4.1) is presented in Table  5.1-4. The latest proposed rule for 
critical habitat issued by NOAA Fisheries on November 30, 2004 does not designate 
habitat upstream o f  Merwin dam. 

Even without critical habitat listing for these species upstream of  Merwin dam, the 
proposed action is not likely to destroy, adversely affect, or adversely modify habitat o f  
any listed, proposed, or candidate species in the North Fork Lewis River project area. 
These findings are made based in part on the existenco of an ongoing, conservation 
measures curnmtly implemented under NOAA Fisheries and USFWS' 2002 Lewis River 
biological opinion that will ensure interim conservation requirements for aquatic species 
until a new biological opinion is issuecL 

Table 5.1..4. Analysis of proposed Project effects on the euvironmeutal baseline including ongoing 
effects from the enflsteuce of the project dams. 

p ~  Effect, of 
Budine Propo~d 

Indicators Function Description Action 

T m ~ u ~  AR 

Scdimcmtr=bimty 

Chemical C o n m  
/Nu~rim~ 

NPF 

AIR 

~ ~-tion will addnm tempemu~ U in 
uttmm-ie~ e~mugh h~ua ~ lm~jem (no~: 
~e*e ~ ~ no¢ influemmt by p ~ m  opmuiom), bm 
mmpcrmm~ impmvcmc~m will likoly be ~udiz~ 
~ flow mlcm~ nmsing flora 60 m 100 c~ will 
improve wat~ tcmpccam~ condi~m in the Lewb Riv~ 
by~m reach 
The ~ will c~finue so ~sp high Ndimem loads 
mm?dng flora ~a¢ Mt St I-leicm ¢ ~ n  (sportive 
eff¢~) and will block sediment movemem domummm; 
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As descrilx~d in Section 4.1, Merwin, Yale and Swift dams are complete barriers to 
upstream and d o ~  migration and, and as a result, Chinook, coho, stcelhead, and 
chum have been extirpated from historical habitat located above Merwin Dam. The 
physical t,arriers baseline function is the~fore rated as NPF. The fish passage facility 
measures included on the proposed action and the reinm3duction of  anadromous fish to 
habitat kr~te above Merwin Dam will, if  they achieve their targets, result in PFC 
upsUeam end downstream fish passage conditions. Even ffthose targets me not 
achieved, however, we expect that making habitat above the dams ava/lablc to listed 
anadmmcus fish will assist in their long-term recovery. 

Reeetabliz~dn8 self-sustaining, naturally reproducing populations of anadromons fish 
above Merwin Dmn depends on the ul~cacy of tbe upslxeam and downetrcem fiab 
passage measures. To achieve target recovery goals, the Services have determined that 
overall dc.wnsUeam survival (ODS) past the project facth'fies should be geater than 75 
percent. However, this required ODS is based on untested habitat-based EDT estimates 
of production potential in the Lewis River above Merwin Dam. Therefore, the ODS 
necessary to achieve self sustaining populations of anadromous salmonids upstream of 
Merwin Dam is based on model ontput and is assumed to be PFC if ODS meets or 
exceeds 75 to 80 percent. IfNOAA Fisheries determines that fall chinook should be 
introduced into the upper watershed we expect that ODS for fall chinook will be di~cult  
to achieve with the presence of fry less than I00 ram. 

Under the proposed action, ODS will be monitored and evaluated to determine if  targets 
are being met, and to determine wbether or not the reinlroduced anadmmous salmonid 
populatio0s upstream of Merwin Dam are meeting the performance objective of a 
"genet/cally viable, self-sus~inm" g naturally reproduch~ harvestable populations above 
Merwin Dam that are greater than minimum viable populations." This process is 
importanl since aclfieving an ODS of 75 to 80 percent may be optimistic based on 
observed d o ~  survival and collection efficiencies at other hydropower projects, 
such as &e Baker River Project (see section 5.1.1.2). It is important to recogn/zc that 
natural self-multaining anadromous sahnonid populations may be achievable with ODS 
values le~s than these targets, dependin 8 on the natural production levels actually real/zed 
upstreem of  Merw/n Dam. For exan~le,/fproduct/on/s h/gher than eetimatcd by EDT 
modeling, then an ODS value less than the target may lead to reaching recovery 
abundance goals. As stated pmvionsly, it is important to note that the actual production 
potential 3ftbe habitat upstream of Merwin Dam is unlmown, and although downstream 
passage f,~ilflies will be designed to attain the ODS performance targets, the actual ODS 
will be estimated thronsh monitoring oftbe reintroduction program. Mmeover, even i f  
ODS target numbers are not achieved, we expect that proposed downstream fish passage 
efforts will ass/st l/sted anadromous fish/n their long-term recovery. 

Under the: proposed action, Licensees will use safe, timely and effective methods to 
coUect acd m m s p ~  upetream m / g r a ~  past Merwin, Yale and Swirl dams. The 
proposed action establishes that upsUeam Uansportmion survival will be at least 99.5 
percent. Based on the best available technology and survival noted at other facilities in 
the Pacific Northwest, such as at Baker R/ver and Cowlitz River projects, the probability 
ofach/cvng th/s target/s high. 
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Water management to maximize power production and manage floods will continue to 
negatively affect fish and fish habitat downstream from Merwin Dam through unnatural 
smmm flow conditions (e.g., seasonal flow rcdu~om and increases, and flow 
fluctuations). However, through measures taken to improve flow related habitat 
functions (e.g., minimum flows and ramping rate resWictions), those effects will be 
minimized. Increasing minimum spawning and incubation flows, and reducing ramping 
rates can increase juvenile salmon survival and salmon spawner abundance downstream 
ofhydropower projects (Connor and Pflug 2004). Available information suggests that 
those improvements will not retard a return to PFC or reduce the functioning of currently 
inapaircd habitat downstream of Merwin Dam. This conclusion is based in part on the 
adaptive management program, which will help identify any inadequacy and define 
appropriate remedial actions. Through these actions, the negative effects of hydrologic 
alteration under the proposed action will not retard the return ofimport~t  downstream 
lmbitats to PFC. 

Gravel monitoring and augmentation and the LWD stockpile and funding program will 
offset effects of the projects blocldng transport of submrate and LWD, and the resulting 
effects on habitat elements (substrate, LWD, pool fiequency and quality, off-channel 
habitat) and channel morphology. It is unlikely that the function of already impaired 
habitat below the projects will be reduced through the implementation of these programs. 
If  the programs were successful, some improvement in habitat condition downstream of 
Merwin Dam will be achieved, improving the chances of the habitat returning to PFC 
fNR). 

There may be temporary negative effects from construction activities and fish habitat 
improvement projects, but these effects will be minimized and/or avoided by 
implementing project specific best management practices that will be identified by 
agencies such as WDOE, WDFW, and the ACOE through the conslru~on permitting 
process. 

Through corrective action plans, the proposed action is expected to eliminate TDG 
exceedences in Project waters, returning TDG conditions to PFC. The proposed action 
will not retard the return of other important water quality parameters to PFC. 

5.1.4 egmulafive Effects on Anadromons Fish 

Cumula~ve effects are defined in 50 CFR § 402.02 as "those effects of future State, 
tr/bal, local or private actions, not involving Federal aclivities, that are reasonably certain 
to occur in the action area." Future Federal actions, i n c ~  the ongoing operation of 
hatcheries, fisheries, and land management activitie% are not considered within the 
category of cumulative effects for ESA purposes because they require separate 
consultations pursuant to Section 7 of the ESA, after which they are considered part of 
the environmental baseline for future section 7 consultations. The area of cumulative 
effects analysis for the proposed action is the action area, which is defined in Section 
1.4.1 as the Lewis River basin from its headw~ers dowmlremn to its confluence with the 
Columbia River. Potential cumulative effects including urban and rural development, 
timber harvest on private and public lands, exotic fish lransplants, road building on 
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private fxest lands, and increased fish harvest do exist and are likely to have an effect on 
the future recovery of listed species. 

Expansi, m of the local economy and d/versification will likely contn~oute to population 
growth. This growth will likely result in increased demand for electricity, water, and 
buildabl¢ land in the action area which will, in turn, increase demand for transportation, 
comm~ication and other social infia.sffuctum. These actions will affect habitat features 
such as water quality and quantity which will directly affect the listed aquatic species. 
The Toted Maximum Daily Load (TMDL) process, administered by the Washington 
Depar~ ent of Ecology (WDOE), will help alleviate some of the daily fluctuation in 
water quali~. 

6.0COrICLU~ON 

6.1 ESA DETERMINATION OF EFFECTS 

6.1.1 l~tckazro~ 

The pri~mry objective of this BE is to determine of effects that the proposed action will 
have on ESA listed Chinook, steclhead, chum and coho salmon. This determination will 
be used t>y FERC and NOAA Fisheries to determine wbether the proposed action is likely 
to jeol~dize the continued existence of  the listed species or to adversely modify their 
critical luibitata (if applicable). To facilitate and standardize the determination of effects 
for ESA consul~ons,  NOAA Fisheries use the following definitions for listed species 
(USFWS and NMFS 1998): 

No effect: This determination is only appropriate "ifthe proposed action will literally 
have no effect whatsoever on the species and/or critical habitat, not a small effect or an 
effect that is unlikely to occur." Furthermore, actions that result in a "beneficial effect" do 
not qualify as a no-effect determination. 

May s t i r ' t ,  not likely to a d v e ~  affect: The appropriate conclusion when cft'ects on 
the species or critical habitat are expected to be beneficial, discountable, or inaigniilcant. 
Benefi~ al effects have contemponmeom positive effects without any adverse effects to 
the species or habitat. 

May a t i l t ,  likely to adversely affect: The appropriate conclusion when there is '~nore 
than a n:glig1~vle potential to have adverse effects on the spec/es or critical habitat." In 
the event the overall effect of the proposed action is beneficial to the listed species or 
critical lmbitat, but may also cause some adverse effects to individuals of the listed 
species or segments of the critical habitat, then the proposed action "is likely to advemely 
affeot" the listed species or critical habitat It is not possible for NOAA Fisheries to 
concur (m a "not likely to adversely affect" determination if  the proposed action will 
cause lucre to the listed species. 
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6.1.2 ~ 9 ~  9fEffects 

Implementation of the measures included in the proposed action will be beneficial to 
listed Chinook, stcethead, and chum salmon in the Lewis River by providing access to 
historical habitat located upstream of Merwin Dam, improving flow conditions and 
reducing ramping rates below Merwin Dam, and increasing habitat protection and 
enhancement over existing conditions. Studies and ongoing monitoring activities (i.e. 
fish passage efficiency and U'ap efficiency;, adult anadromous salmonid migration, 
spawning, distribution, and abundance; water quality;, and hatchery supplementation 
programs) also will ensure that these measures achieve their original objc~"dves. As 
summarized in Section 5.1.3, the proposed action will not likely reduce the functioning of 
already impaired habitat or retard the progress of impaired habitat towards properly 
functioning conditions. The proposed action will likely result in properly functioning 
conditiom for TDG and adult upstream passage, and will likely improve downstream fish 
passage over existing conditions, possibly to the level of properly functioning conditions. 

While the overall effect of the proposed action will likely be beneficial to the listed 
species and their habitat, the risk of incidental adverse effect to individual fish cannot be 
entirely eliminated. For example, the potential for entrainment cannot be completely 
eliminated at the projects and some small level of Chinook, coho, steelhead and chum 
salmon handling mortality is unavoidable under any fish passage facifity scenario. Other 
take examples may include juvenile harm or mortality caused by stranding below Merwin 
Dam and delay or injury during adult and juvenile passage at the Project dams. Future 
construction activities (e.g.,juvenile collectors, etc.) may also cause short-term impacts 
including, but not limited to, disruption to the waterway and introduction of sediment and 
other materials. Therefore, in accordance with definitions contained in the USFWS and 
NMFS (1998), although the proposed action will have an overall net benefit compared to 
cunent conditions, the Project operations under the proposed action are "likely to 
adversely affect" listed Lower Columbia River Chinook, Lower Columbia River 
steelhend, and Columbia River chum salmon. The proposed action will have a similar 
adverse affect on individual Lower Columbia River coho. However, the proposed action 
will minimize these project effects and provide substantial benefits for Lower Columbia 
River coho in the long tenn. Based on these determinations, fomml Section 7 
consultation between FERC and NOAA Fisheries is required to ensure that the proposed 
action is not likely to jeopardize the continued existence of these listed species. 

6.2 MAGNUSON-STEVENS ACT 

6.2.1 B a c k ~ d  

The Magnuson-Stevens Act (MSA), as amended by the Sustainable Fisheries Act of 1996 
(Public Law 104-267), established procedures designed to identify, conserve, and 
enhance Essential Fish Habitat (EFH) for those species regulated under a Federal 
fisheries management plan. Pursuant to the MSA: 

Federal agencies must consult with NOAA Fisheries on all actions, or proposed 
actions, authorized, fimded, or undertaken by the agency, that may adversely effect 
EFH. 
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• NOAA Fisheries must provide conservation recommendations for any Federal or 
State, action that would adversely affect E.FH. 

• Federal agencies must provide a detailed response in writing to NOAA Fisheries 
within 30 days after receiving EFH conservation recommendations. The response 
musl include a description of measures proposed by the agency for avoiding, 
mitigating, or offsetting the impact of the activity on EFH. In the case of a response 
that ts inconsistent with NOAA Fisheries' EFH conservation recommendations, the 
Federal agency must explain its reasons for not following the n~,ommendations. 

EFH means those waters and substrate necessary to fish for spawning, breeding, feeding, 
or growlh to maturity. For the purpose of interpreting this definition of EFH, waters 
include ;~luatic areas and their associated physical, chemical, and biological properties 
that are ~.sed by fish and may include aquatic aress historically nsed by fish where 
appropnate; substrate includes sediment, hard bottom, structures underlying the waters, 
and asscciated biological communities; necessary means the habitat required to support a 
sustaina01e fishery end the managed species' contn"oution to a healthy ecosystem; and 
"spawning, breeding, feeding, or growth to maturity" covers a slI~:'cies' full life cycle (50 
CFR § {O0.10). Adverse effect mem~ any impact that reduces ~ and/or quantity of 
EFH, ~ d  may include direct (e.g., contamination or physical dLsru~on), indirect (e.g., 
loss of~rey or reduction in species fecundity), site-specific, or habitat-wide impacts, 
including individual, cumulative, or synergistic consequences of actions (50 CFR § 
600.810). 

EFH co|~ultation with NOAA Fisheries is required regarding any Federal agency action 
that may adver~ly affect EFH, including actions that occur outside EFH, such as certain 
upstrean and upslope activities. 

The obj,~ctives of this EFH consultation are to determine whether the proposed action 
will adversely affect designated EFH and to recommend conservation measmes to avoid, 
minim~©, or otherwise offset potential adverse effects to EFH. 

6.2.2 ~ ~  

Pursuant to the MSA, the Pacific Fisheries Management Council (PFMC) has designated 
EFH fol three species of Federally-managed Pacific salmon: Chinook, coho, and Puget 
Sound ~ink salmon (PFMC 1999). Freshwater EFH for Pacific salmon includes all those 
~ lakes, ponds, wetlands, and other water bodies currently or historically 
access~.le to salmon in Washington, Oregon, Idaho, and California, except Leas 
upstreaza of certein impassable man-made barriers (PFMC 1999), and longstanding, 
natunfll:i-impassable barriers (i.e., natural waterfalls in existence for several hundred 
years). The Lewis River basin included EFH for Chinook and coho salmon. Detailed 
descriptions and identifications of EFH for salmon are found in Appendix A to 
Amenchnent 14 to the Pacific Coast Salmon Plan (PFMC 1999). Assessment of potential 
adverse effects to these species' EFH from the proposed action is based, in part, on ~ s  
information. 
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6 . 2 . 3 P r o v o s e d ~ t i ~  

The proposed action and action area are detailed above in Section 1.4 of this BE. The 
action area includes habitats that have been designated as EFH for various life-history 
stages of Chinook and coho salmon. 

6.2.4 Effects of Pronosed Action 

As summarized in Section 5.1.3, the proposed action will not likely reduce the 
functioning of alreedy impaired habitat or retard the progress of impaired habitat towards 
properly functioning conditions. The proposed action will likely result in properly 
functioning conditions for TDG and adult upstream passage, and will improve 
downstream fish passage over existing conditions, possibly to the level of properly 
functioning conditions. However, regulated flows will continue to have some adverse 
impacts on aquatic habitat, but will be offset by measures, such as the LWD stockpile and 
funding progra~ and the gravel monitoring and augmentation plan. The amotmt of 
Chinook and coho riverine habitat that will remain lost as a result of inundation by 
Project reservoirs is believed to be small relative to the available habitat upstream of 
Merwin Dam that will be accessible to Chinook and steclheed through the reintroduction 
program. 

6.2.5 

PacifiCorp and Cowlitz PUD conclude that the proposed action will adversely affect 
designated EFH for Chinook and coho salmon, but that the proposed action will minimize 
such adverse effects to such EFH. 
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UNITED 8TA'FIM DF.PARTMENT OF ~ C E  
NeUonal Ocmnlc end Amosp~dc AdnV~s~aUon 

~2S HE ~ S ~ t  
~ .  OREGON 9T2"J~-2737 

November 10, 2004 

Frank C. Shrier 
Lead Aquatic Scientist 
Lead Licensing Project Mennger 
PacifiCmp 
825 NE M ~  
Po~land, OR 97232 

RE: ~ Specim A£t Species List for the Lewis Rive¢ FERC R eliceming Project 
Settlement Agreement 

Dear Mr. Sbner: 

This letter responds to your May 12, 2004, letter to Bob Lolm, Nati~mal Marine Fisheries 
~'s (NOAA Fishefie*) Regional ~ ,  r~in 8 i d e n ~  o f ~  
Spetfias Act (ESA) listud ttp~iez trader NOAA Fi t~r im '  jurisdiction in the Lewis Rive* Buin. 
Further infonmtina on these speciez mm be obtained at - /  

Available information shows that the following three *mtdmmous fish ~ ' i m  li~ed under the 
ESA ase pttten* in or histodcally occuplud the Lewls Rivet Baain (the pmpoasd ~ o n  ~ ) .  

Lower Colmnbia River ~ mtlmon ( O a c o r ~  ta/umyt~/m; li~ed as threatened 
on March 24, 1999 [64 FR 14308]; propmud ~ threatened June 14, 2004 [69 FR 33102], 
in re~0cmas to Judge Michael R. Hogan's September 12, 2001, order in A/aca Va//~y 
Atl/aao~ v Emm)  

Lower Columbia River iteelhmad (O. my/oLtr, listed u threateued on ~ |9,  1998 (63 
FR 13347]; ~ u threalened Jmle 14, 2004 [69 FR 33102], in r e~on~  to Judge 
Michael 1~ Hoglm's September 12, 2001, ozder in A/.tm VaHt, y A///a.,~e v Emaa) 

Coinmbia River chino ulmon (O. A~a; l is~l  as threatened on March 25, 1999 [64FR 
14508]; proposed as threatened Jene 14, 2004 [69 FR 33102], in resporme to Judge 
Michael R. Hogan'a September ] 2, 200 I, order in Al.vea Valley Alliance v Evans) 

The following propo~d q ) e c ~  is present in thc project area. 

Lower Coh.unbia Rivm" coho sMmon (O. ~.mw.~; p r o ~  as tlu'mdened on June 14, 
2004 [69 FR 33102]) 
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Pleme refer to the ESA Se~,-'tion 7 implementing regulations, 50 CFR Part 402, for information on 
the con fenmce a~d consahation process. If you have any ques(Jons or commerds, please contact 
Michelle Day of my staff at 503-736-4734. 

Sincerely, 

KeJth KJrkend~. Chief 
FERC & Water Diversions Branch 
Hydmpower Division 
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