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1.0 INTRODUCTION

Energy Northwest’'s Packwood Lake Hydroelectric Project, (FRIRC2244), received its initial
license in 1960. The majority of the Project is located in tH#o@i Pinchot National Forest
(Figure 1-1). The Project consists of an intake canal, a centrep structure (dam) and intake
building on Lake Creek located about 424 feet downstream from the oluBeckwood Lake, a
21,691-foot system of concrete pipe and tunnels, a 5,621-foot penstock, atamkgand
powerhouse with a 26,125 kW turbine generator.

The source of water for the Project, Packwood Lake, is a lakeptheexisted the Project,
situated at an elevation of approximately 2,857 feet above meanvetéM&L), about 1,800
feet above the powerhouse. Water discharged from the Projet¢ased to the Cowlitz River
via a tailrace channel. Power from the Project is delivereer an 8,009-foot 69 kV
transmission line to the Packwood substation.

From May 1 through September 15, Packwood Lake is maintained aggptsximate natural
elevation (2,857 feet MSL). During the remainder of the year,xis¢éireg FERC license allows
lowering the lake level not more than eight feet below the suniaker level down to an
elevation of 2,849 feet MSL.

A series of dams owned by Tacoma Power and Lewis County on th&ZBwkr downstream

of Packwood were installed in the mid-1900’s precluding once naturally spawning populations of
anadromous salmonids from the upper Cowlitz River. Beginning in 1994, Tdeower, in
association with the Washington Department. of Fish and WildW®KW) and Bonneville
Power Administration, began a program that has reintroduced anadr@alousnids to the
upper Cowlitz and its tributaries.

Anadromous salmonids are known to spawn in both lower Lake Creek #raltailrace slough
where it adjoins the Cowlitz River. Spawner surveys in theseat@as were initiated in 2004.

The Packwood Anadromous Salmonid Habitat and Spawning Surveys have more
comprehensively examined anadromous salmonid habitat and spawning in-aifejeed
systems. This report serves as a summary of those findings.

1.1  Goals and Objectives

Preliminary spawning surveys done in 2004 of Lake Creek and itrecéaslough indicated
Chinook and coho salmon spawning in both lower Lake Creek and the talloagh. Coho
abundance has been relatively high in both areas, indicating suitaileirspdnabitat. Actual
production potential for the entire upper Cowlitz River Basin idatifif to establish given the
barriers to anadromous fish passage downstream and the relathalynamber of fish being
passed to the upper Cowlitz as a result.
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Figure 1-1

Energy Northwest’s Packwood Lake Hydroelectric Progct is located in the Cowlitz River Watershed,
Tributary to the Lower Columbia River in Southwest Washington State (source Energy Northwest 2004)

1.1.1 Study Goals

The goals of this study were to:

1. Identify spawning habitat and quantify the amount of spawning bylr@maus
salmonids in the streams affected by project operations.
2. Determine the presence and upstream limits of anadromous satirstnimiition in Lake

Creek, Snyder Creek, and Hall Creek.

3. Identify any project-related barriers to upstream migration.

1.1.2 Study Objectives

The Objectives of these Spawning Surveys included:

Map concentrations of redds for each salmon species.
Identify the flow that will cover the surface of the redds.
Estimate the percentage of redds that will be dewatered by reductiong ifitoriwe
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Identify the presence of all species in the anadromous reachesk@f Snyder, and Hall
creeks and the tailrace slough, including anadromous species, rainbow and cutihir et

other resident fish.

Identify barriers to anadromous fish in Lake Creek and progated barriers in Hall and
Snyder Creek, if present.

1.1.3 Report Synthesis

The fisheries reports that will be submitted to the agencieaten2006 and early 2007 are
closely related and provide supplemental data that are useful toetmmphe overall objectives

of the associated studies. Given this, it is Energy Northwetgation to submit a report in the
late Spring/early Summer of 2007 that will synthesize the firdingm the various fisheries

investigations into a single document.

2.0 STUDY AREA AND METHODS
2.1 Study Area
The study included the following areas:

Lake Creek below the anadromous barrier (see Fish Passager8&tudy Report for a
discussion on the anadromous batrrier).

Tailrace Slough below the poured concrete to the confluence vetG@awlitz River (both
right and left channels).

Snyder Creek from its confluence with Hall Creek upstream tenieof the anadromous
zone.

Hall Creek from 200 meters downstream of the project flumesicrggo 200 meters above
the project flume crossing and an index area upstream of the Soyek Road.[Note:
Surveys indicated that the vicinity of the flume provided passagesandg habitat only;
index area was established upstream of Snyder Creek Road].

Cowlitz River near shore bank (left bank) downstream approxim2t@Q0 ft from the
confluence of Lake Creek and approximately 2,000 ft downstream frorotifeuence
with the tailrace slough. Examination of the habitat by EES Consulting insliteteflows
from the tailrace remain along a side channel of the CowiiterRind to the left of a split
channel approximately 1,000 ft downstream of the confluence of thehafinel of the
tailrace slough and the Cowlitz River. Surveys continued upstriarg the left bank of
the Cowlitz River until the confluence of the right channel of @iace slough was
reached (See Figure 2-1).

The Packwood Powerhouse Stilling Basin was snorkeled in conjunctionspathiners
surveys beginning in July 2005. Any live or dead anadromous adults sowadsd redds
observed were recorded.
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Project Boundary

Figure 2-1 Study Area for Tailrace Slough

2.2 Methodology
List of Principal Investigators:

John Blum, EES Consulting, Inc. Fisheries Biologist and Instream Flow Smtist
(Project Manager)

John Blum has a Master of Science in Fisheries, a Bachelotiefic® in Environmental
Biology and a Bachelor of Science in Business, specializing inn&s Management.
Mr. Blum has over 25 years experience as a fisheries biolagist@nsultant in instream
flow analysis, habitat assessment, ESA studies, fisheriesarcbse enhancement,
management, water resources and endangered species assédsREenmtgulatory licensing
and relicensing studies, and expert witness testimony. Inolesas a senior fisheries
biologist and consultant, Mr. Blum has successfully managed overtgiéis and aquatic
resources impact assessments in the Pacific and Inland Nartheedsding many on the
mid Columbia River.

Mr. Blum has conducted numerous fisheries and instream flow sthdoegyhout the Pacific
Northwest, including the Columbia River System in Washington, @redgdaho and
Montana. He is extensively trained and certified in the Instrédow Incremental
Methodology and has been recently certified in 2-dimensional instream flow modeeng
Principal Scientist for the Box Canyon Dam Relicensing, andpniasipal scientist for the
Box Canyon License Amendment and Sullivan Creek License Amendmeépémar Oreille
Public Utility District in Pend Oreille County, WA. He wadso Project Manager for
relicensing studies for Chelan County Public Utility Distoct the Lake Chelan and Rocky
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Reach Hydroelectric Projects. He has been principal investigatfisheries inventory and
instream flow studies throughout the Northwest, including in Britishu@bla and Alaska,
and has co-authored the Historic and Current Resources of tHe Fdde River, and for
fisheries investigations on the Bear River relicensing profect®acifiCorp. He recently
completed, as Aquatic Lead and Principal Scientist, fisheriestigagsns for PG&E’s Haas
Kings Hydroelectric Project in California. He is also euntlty working with PGE on its
Clackamas River Relicensing Project, and was Principal $tiéot the Aquatics portion of
the Cedar Creek relicensing and Biological Assessment.

Mr. Blum is currently Project Manager and Principal Scierfiist the Packwood Lake
Hydroelectric Project, and is Principal Scientist for the @&nyand Kitsault rivers
hydroelectric projects in British Columbia.

Cory Warnock, EES Consulting, Inc. Fisheries Biologist and Instream Flow
Scientist (Assistant Project Manager)

Mr. Warnock has more than six years of experience as a @shbkiologist leading and
participating in numerous fisheries studies including fish population tororg, instream
flow analysis, habitat analysis and assessment, genetic sgmelitrainment studies and
habitat restoration. His duties have included project implementatigistical and technical
planning, field investigations and report writing. He has managed {¥@rd lead crews in
all aspects of various fisheries studies and instream flow igaésns. Clients have ranged
from owners of hydroelectric facilities and timber companies to state dachfegencies.

He is adept in many aspects of field collection and analgsi®lated to various types of
fisheries monitoring, sampling, IFIM and habitat restoration. Mrridek is currently
playing an integral role in all environmental components of relingnsfforts by EES
Consulting at Box Canyon Dam for Pend Oreille PUD and theviramk Lake Hydroelectric
Project for Energy Northwest. Both projects require extemaimeitoring of the anadromous
and resident species present as well as the quality ofnidugitat. Other work has included
habitat mapping, fish passage and connectivity issues, anadromous baryss asdwning
surveys, juvenile and adult snorkeling work, genetic sampling and enématirstudies for
various salmonid species at all life stages. He has playadtegral role in many IFIM
studies from analyzing various reaches for quality hahitdtidentifying potential transects
to carrying out flow measurements, substrate analysis andysugveHe has participated
and lead all facets of these studies from the logistics ancanatem phases to the data
analysis, report writing and submittal.

Brian Johnson, EES Consulting, Inc. Field Biologist

Mr. Brian Johnson, biologist, has strong background in spawner susreykel and scuba
surveys, radio-telemetry, instream flow assessment, habitetysyradult passage and water
guality assessment.

Mr. Johnson presently is the field lead for spawner surveys farggnNorthwest's
Packwood Lake Hydroelectric Project re-licensing, led by E¥8&sulting, Inc. He both
conducts and handles the field logistics of survey crews coverinGdhditz River, Hall
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Creek, Snyder Creek, and Lake Creek. He is skilled at spanttgedd identification,
biological sample collection.

Mr. Johnson has extensive fisheries field experience in northat&dtashington. He took

part in aquatic habitat, plants, creel, recreation, sturgeon, mollsslkspn spawning and

snorkel surveys related to operations of the Rocky Reach Damcomtkicted salmonid

snorkel surveys, creel surveys, spawner surveys and redd mappiegStehekin River, the
major tributary to Lake Chelan. He served as part of thedrel conducting instream flow
and habitat suitability analyses in the Wenatchee River sladr His experience included
collection of physical habitat and hydrologic information, habitavests, and habitat

suitability data. The work took place in the mainstem Wenatétiger, Peshastin Creek,
and the Chiwawa River and tributaries including Phelps and Rock Creek.

He has done additional fisheries field work throughout Washington, Staegon, and
California over the past 15 years.

Nic Truscott, EES Consulting Inc. Field Biologist

Mr. Truscott has two years of experience as a field biologist for EES Cogsuiie has
participated in all field aspects of instream flow studies on many drainagdeding the

Spokane and Skagit River systems. Mr. Truscott has played an integral role infrifeny o
fisheries and water quality investigations for Energy Northwediteresing efforts. Studies
have included anadromous and resident salmonid spawning surveys, fish population
assessments, habitat and barrier analysis and lake and stream wétemgeatigations.

He has participated in a variety of studies in Washington and Oregon dealingshttiefs

and water quality issues as they pertain to anadromous and resident salrGamrdsitly,

Mr. Truscott is working on a 5 year analysis of spawning Chinook population in the Methow
and Okanogan river basins.

2.2.1 Upper Extent of Anadromous Salmonid Distribution

The upstream limits of salmonid distribution and potential Progdated barriers were
documented by a physical survey of each stream from the mouthaupdiethe first natural
barrier to anadromous salmonid upstream migration. The surveyyaudpthe method
described by Powers and Orsborn (1985), or fish passage determinatidesated in
Section 5.2.2 of the Fish Passage Barriers Study Report. Lales& Gas further examined in
April, 2004 when the entire 5.4 mile stretch of lower Lake Creak assessed for physical
habitat characteristics (Lake Creek Physical Habitat AssesSuergy 2005).

2.2.2 Anadromous Salmonid Surveys

The portion of the Project area below any probable impassiblebarais surveyed from July
2004 to July 2006 by two experienced biologists. The barrier chosdfEBy Consulting
biologists (RM 1.03) is described in the Barriers Survey Report,vathdoe confirmed by
agencies upon the receipt of that report. The purpose of the sumgep document salmon and
steelhead numbers and distributions of spawners on Lake Creek, &mgdir Hall Creek, the
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tailrace slough and the Cowlitz River from downstream of the genfle with Lake Creek to
downstream of the tailrace slough. Spawner surveys were deddwéce monthly using visual
surveys. Snorkeling surveys were variable due to occasional highcfinditions and turbid
water. Electrofishing ran a high risk of injuring adult spawningdesraous salmonids as well
as damaging eggs already deposited in the gravel. Snorkelinglentbfeshing were not
methods used in this study.

Spawning periodicity is given below in Table 2-1 (Serl 2005). Thengnuf surveys were
coordinated with the trap and haul program. It should be noted that acuttansported from
Barrier Dam to the Skate Creek Road bridge, and that the fish faurnldeoProject are not
necessarily from those releases and could have migrated from Lake S¢Spe2805).

Table 2-1
Spawning Survey Schedule

Late Winter

Month

Steelhead

Spring Chinook

Late Coho

Cutthroat

January

X

X

February

X

?

March

X

?

April
May
June
July X
August X
September X
October
November
December
X= Probable spawning
? = Possible spawning

x| XX <

x| x| <
<

The protocol as established in the Timber Fish and Wildlife Methodullafor the Salmon
Spawning Habitat Availability Survey (1999) was used. In addition, spasumeey data
collected included:

species counted;

live fish count by species;
dead fish count by species;
water and viewing conditions;
redd count;

number of adults;

date survey was conducted;
surveyor and affiliation.

Redd locations were flagged with a detailed description. Utizaf GPS was not feasible for
most of the Lake Creek anadromous zone; carcasses werattafter sampling to eliminate
double counting. Gage readings were taken on Lake Creek and inlthestduring every

spawner survey to relate flows to spawner presence.
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Any dead anadromous salmonids found on spawning surveys were examined to deteéh@yne if
had spawned or were pre-spawning mortalities, and any tags observed weeeaided.

Information on water depth above redds has been taken from the instream flow stndieted
on Lake Creek and the Tailrace Slough, and a sensitivity an@ysgisthe process of being
conducted to determine the impacts, if any, on redds with reduced. fldhe data will be
provided as part of the Lake Creek and Tailrace Instream Flow Study Reports.

Fish Distribution and Abundance Surveys are in the process of bemdgated and analyzed.
Data will be incorporated into the Fish Species Distribution and Composition Report

3.0 RESULTS

Two years of spawners surveys were conducted from July 2004y@®006 on lower Lake
Creek upstream to the anadromous barrier at RM 1.95 and in theetailbagh in both channels
to the confluence with the mainstem Cowlitz River. Snyder aaltldfeeks were surveyed for
over a year from April and May 2005 respectively through July 2006 (Appendix A).

Anadromous spawners and redds were visually confirmed on all sysiemgt Snyder Creek.
Coho and Chinook salmon and/or their redds were observed on Lake Creelusthslghp were
seen in the tailrace slough and Hall Creek. When only redds pvesent, time of year and
freshness of redd allowed the biologists to designate a spessificmade by either a coho or
Chinook salmon pair. No coho spawners were observed in Snyder Creektladdedrace.
Coho juveniles were found on Snyder Creek above the tailrace and belowitert barrier (See
Fish Passage Barriers Study Report). No resident spgeaesing was documented. Appendix
B displays areas of concentrated spawning activity on all of the drainageseslurvey

A preliminary anadromous barrier assessment was conducted to determipsttbam terminus
of surveys on Hall, Snyder and Lake creeks. Table 3-1 listsehimning and ending dates of
anadromous spawning surveys on these systems and the locations latswivieys were
terminated by river mile (RM). Anadromous and resident fish migratiorebmare discussed in
greater detalil in the Fish Passage Barriers Report. Suove$ayder Creek were terminated at
the Forest Service road crossing (RM 0.36), due to the culveerirerhich excluded upstream
fish passage beyond this point.

Table 3-1
Anadromous Spawning Survey Dates and CorrespondinBiver Miles
Beginning Ending Terminus Location
Creek Date Date (RM)
Lower Lake Creek

(Including Cowlitz River 7126/04 7/26/06 1.95
Snyder Creek 5/10/05 7/26/06 0.36
Hall Creek 4/12/05 7/26/06 3.70

Tailrace Slough
(Including Cowlitz River) 7126/04 7/26/06 N/A
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3.1 Lake Creek

The anadromous zone of Lake Creek was surveyed on a bi-weeklypégsising in July 2004
and surveyed through July 2006 (Figure 3-1). Over the two year petatdl ®f 85 fish were
seen and 56 definite redds were documented. Of the 86 fish visualtifiedke 83 were coho
and 3 were Chinook salmon. No steelhead were documented during the surveys.

Peak spawning behavior for coho in Lake Creek during the two yeansnaéys fell between
November i and January 31 Over 90% of fish and redds were identified during this period
both years. Two Chinook salmon were documented in Lake Creek on Augui04 and one
was observed on August2&long with a potential redd. These were the only Chinook salmon
seen in Lake Creek over the course of the surveys. It is impddanbte that a major
component of entrance and spawn timing is related to the timirfigedfdap and haul program.
Fish are transported from Barrier Dam to the Skate Creek Rahyeland the dates of transport
vary depending on return timing of fish downstream of the dam.

Lake Creek Anadromous Spawning Surveys (2004-2006)

30.00

Coho

25.00 A

20.00 A

@ Fish Observed
H Definite Redds
M Possible Redds

15.00 A

Fish and Redd Numbers

10.00

Chinook

S \\0"’ SE L Q%W P L&
@0 VQQ'Z’ RN S 6Q’Q S @ ?Qézr RN

Date
Figure 3-1 Lake Creek Spawning Survey Data

A permanent staff gage was set up prior to beginning the spawnveys on lower Lake Creek
at the Lake Creek Road Bridge. A discharge measurement keasdaring spawning surveys
to develop a rating curve for the gage. These data are shki iprocess of being analyzed and
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will be incorporated into the Lake Creek Instream Flow Study Reppproximate flow values
have been established for the surveys and are displayed in Figiasd33-3. Over the course
of the surveys, flow readings on survey dates ranged from&té 80 cfs. The highest number
of fish and redds seen during the 2004/2005 spawning surveys was duringeg¢keofv
January 25, 2005 at an approximate flow of 30.5 cfs. The highest humbemoiespaedds
seen during the 2005/2006 season was during the week of November 18, 200hevbake
Creek flow was approximately 29.5 cfs.

Lake Creek Anadromous Spawning Surveys Flow (cfs)
VS.
Spawning Timing (2004/2005 Season)
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Figure 3-2 Lake Creek Flow vs. Spawn Timing (2002005 Season)
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Lake Creek Anadromous Spawning Surveys Flow (cfs)
VS.
Spawning Timing (2005/2006 Season)

18.00 54

T 52
16.00 450
16.00 o — 48
N T35
14.00 1500 42
" + 40
o T 38
B3 12.00 +—=¢hinook Spawning———————Coho Spawning— — 36
o ii |; T 34
+ : 10.00 132
g 10.00 A — 30
- T 28
2 T 26
§ 800 24
@ 122
[} T 20
S 6.00 18
8 116
I79) 4.00 + 14
4.00 = 12
110
18
2.00 T.00 & T.00 6
- 2.00 - - g
0.00 82— % w8 - a A 4 a Aoa e e S 0
H H H H HL H L H H OO o o o o © ) o © © o © © o o
L L LSS LFLSLELESLSSEFSLSFELCSLFSLFLSLSFEFEFSLSEL S
,\>’L e & q/q/\‘?/ \Q’L N \,5\‘7/ AV \,\\‘7/ SV oV q>‘7/ q/@q/ \q’b q?)\’]/ \g‘lx o \Q)\’L q/Q\‘L R ¥ \Q‘lx Q¥ (19\’1/ oV
M SERNEICERNGE NS EENGEN S N = S\ R\

Date

‘ M Observed Fish A Observed Redds Gage Height

Figure 3-3 Lake Creek Flow vs. Spawn Timing (2003006 Season)

A thermologger, in place at the gage site through the duration futiveys, recorded Lake
Creek water temperature every 15 minutes. Figures 3-4 and 3-@avaodige daily water
temperature on spawning survey dates along with the total nurhlfish and redds seen per
survey. Temperature data is not yet available for Lake Creek pa3afatary 2006.

The maximum average daily water temperature for a surveydddagg the period was on
August 11, 2004 (13.4€) and the low was on December 15, 2005 (£J.1 The mean daily
water temperature for the 2004/2005 survey during peak spawning (J&yaPp05) was
6.07°C. The mean daily water temperature for the 2005/2006 surveguang peak spawning
(November 18, 2005) was 5%3

11

Lake Creek Flow (cfs)
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Figure 3-4 Lake Creek Spawner and Water Temperaturénformation (2004-2005)
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Figure 3-5 Lake Creek Spawner and Water Temperaturénformation (2005/2006)
3.2  Tailrace Slough (Cowlitz River Side Channel)

The entire tailrace slough downstream of the mouth of the Packiadte to its confluence
with the mainstem Cowlitz River was surveyed twice monthly fdaty 26, 2004 to July 26,
2006. A total of 34 coho salmon and 57 redds were observed over theamueyied. All but
one of the 34 coho and all 57 definite redds were observed during the 2004/2805. sélo
Chinook salmon or steelhead trout were observed over the course oiilgss For a majority
of the 2005/2006 coho salmon spawning period, the water was abnormallardgturbid
making observations of fish and redds difficult. The biologists wemsterevery two weeks. If
water clarity was deemed even remotely acceptable, a stookyplace. During some of the
surveys conducted during the Chinook and coho spawning periods, the lefhaiugel that
possesses a majority of the accessible spawning habitat was dry.

The entire coho spawning period during the 2004/2005 season in the tsliinagle took place
between November 11, 2004 and December 21, 2004. Table 3-2 summarizesves
conducted during this period. The peak number of observations occurred anbee& 2004
when 14 fish and 45 redds were observed. It is important to note thagpoa component of
entrance and spawn timing is related to the timing of the traphaobt program. Fish are
transported from Barrier Dam to the Skate Creek Road bridgehandates of transport vary
depending on return timing of fish downstream of the dam.
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A thermologger was in place in the tailrace slough throughout the spawsuivey period. The
maximum mean daily water temperature for a survey day durengdriod was on July 26, 2004
(18.95C) and the low was on January 4, 2005 (3235 The mean daily water temperature for
the 2004 survey during peak spawning (DecemBer2004) was 5.3€. Figure 3-6 displays
temperature data and spawning information during the 2004/2005 spawning period.

Table 3-2

2004/2005 Packwood Tailrace Slough Spawning Data

Mean Daily Water

Date Fish Observed Redds Observed Temperature (°C)
11/11/04 3 3 7.73
11/23/04 14 9 7.00
12/9/04 14 45 5.38
12/21/04 2 0 4.63
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Figure 3-6 Packwood Tailrace Slough Spawner and Wat Temperature Information (2004/2005)
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3.3 Hall Creek

A 400 m section of Hall Creek, (200 m below and 200 m above the pfloj@et crossing), and
all of Hall Creek upstream of Snyder Creek Road to the anadi®tparrier (RM 3.70) were
surveyed bi-weekly from May 10, 2005 to July 26, 2006. Surveys indicatetth¢hagach 200 m
above the flume crossing was wide and marshy with slow veloaiigsio spawnable substrate.
As a result, spawning surveys were shifted to the stream section upstr8agdef Road, where
substrate, velocities and channel type were suitable for salmuoeichgrg. A total of 34 coho
were observed along with 10 redds. All fish and redds were sesadreDecember 29, 2005
and January 26, 2006. No Chinook salmon or steelhead trout were seen loeirswgveys;
however, 3 rainbow were observed on April 6, 2006. Table 3-3 documentshihe@awning
period for the 2005/2006 season. It is important to note that a majoooentpf entrance and
spawn timing is related to the timing of the trap and haul progrBish are transported from
Barrier Dam to the Skate Creek Road bridge and the datesnspard varies depending on
return timing of fish downstream of the dam.

Date Spawners Observed Redds Observed

10/6/05

10/19/05

11/2/05

11/18/05

12/15/05

12/29/05

1/11/06

1/26/06

B
olug|plolo|o|olo
O|N|o|mw|o|o|o|o|o

2/9/06

3.4  Snyder Creek

Snyder Creek from its confluence with Hall Creek, immediabtajore the project tailrace,
upstream to the end of the anadromous zone (RM 0.36.), was surveyedlyifvaer April 12,
2005 thru July 26, 2006 The survey ended at a culvert under a Forest $eadiqsee Fish
Passage Barrier Report). No adult, anadromous salmonids nordalsywere observed during
any of the surveys. Juvenile salmonids were seen in Snyder @irgey many of the surveys.
These fish were a mixture of coho salmon and cutthroat trout. Tdbessvations will be
addressed further in the Fish Species Distribution and Composition Report.

3.5  Cowlitz River Surveys

No fish were documented in the 2000 ft. section of the Cowlitz Rmerediately downstream
of Lake Creek. The portion of the Cowlitz River below the tailrsloeigh was surveyed from
July 2004 to July 2006. No fish or redds were observed over the two yeat. ;o steelhead
were documented during the surveys. Surveys of this area were @hdoacurrent with the
surveys done on lower Lake Creek and the tailrace slough.
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3.6 Packwood Powerhouse Stilling Basin Observations

The Packwood Powerhouse Stilling Basin was snorkeled in conjunctibrspatvners surveys
beginning in July 2005. Any live or dead anadromous adults observedegerded. The only
anadromous salmonid observed during snorkeling efforts was a dead, spastvnedo seen on
February 9, 2006.

Multiple seining efforts took place in conjunction with Project memance work and other
powerhouse shutdowns in 2005 and 2006. Status reports documenting numbersaptdisdc
and species information were submitted to the agencies.

4.0 DISCUSSION

There are three variables that seem to provide cues to coha spang in the upper Cowlitz
River and subsequently into lower Lake Creek:

Trap and Haul Releases at Skate Creek Briddgash cannot spawn in Lake Creek until
passed above Barrier Dam on the mainstem Cowlitz River angsatcethe upper
Cowlitz is permitted. The largest component of run timing upstreaBarrier Dam is
trap and haul timing, which provides spawners access to the maiGstetiiz River
above Cowlitz Falls dam. The two variables mentioned below (fluadvtemperature),
are naturally driven conditions that cue fish to run and subsequentiyn spaselected
areas.

Cowlitz River Flow- During both the 2004/2005 and 2005/2006 coho spawning periods,
a significant seasonal increase in flow was seen in the ugpeitCRiver in the weeks
prior to spawn timing in Lake Creek, Hall Creek and the welralough (Table 4-1).
Precipitation records during both years show the increased flow isod@n moving
through the area (USGS Packwood Stream Gage 2004-2Gd&n the relatively short
window during which coho spawning occurred, flow appears to have plapésl during

both seasons in spawn timing.

Water Temperature- Water temperature is widely documented to play a role inrspaw
timing of anadromous salmonids (Sauter 2001). Figures 3-5, 3-6 arab8v8 show
peak spawn timing in both Lake Creek and the tailrace slough duringH®2004/2005
and 2005/2006 seasons is related to falling water temperatures. rFgitba these two
years of data, it appears that the preferred coho spawning emaerature falls between

4 and 7 degrees Celsius in the upper Cowlitz River Basin.
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Table 4-1
Upper Cowlitz River Flow Related to Peak Survey Dads
2004/2005 Season 2005/2006 Season
Date Mean Daily Flow (cfs) Date Mean Daily Flow (&)
01/15/2005 601 10/26/2005 571
01/16/2005 615 10/27/2005 500
01/17/2005 2,400 10/28/2005 501
01/18/2005 13,800 10/29/2005 519
01/19/2005 8,820 10/30/2005 521
01/20/2005 5,480 10/31/2005 2,290
01/21/2005 4,500 11/01/2005 2,770
01/22/2005 3,510 11/02/2005 2,320
01/23/2005 3,420 11/03/2005 1,980
01/24/2005 2,780 11/04/2005 1,910
01/25/2005 2,360 11/05/2005 1,870
11/06/2005 2,050
11/07/2005 1,780
11/08/2005 1,560
11/09/2005 1,370
11/10/2005 1,490
11/11/2005 1,820
11/12/2005 1,680
11/13/2005 2,050
11/14/2005 2,570
11/15/2005 2,170
11/16/2005 1,900
11/17/2005 1,770
Peak Survey Day 11/18/2005 1,740
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5.0 ACHIEVEMENT OF GOALS AND OBJECTIVES

5.1

1.

5.2

Goals

Identify spawning habitat and quantify the amount of spawning by anadromous
salmonids in the streams affected by Project operations.

Examined Lake Creek, the Cowlitz River approximately 200@dtvnstream of Lake
Creek, Hall Creek, Snyder Creek, the tailrace slough, andahitZ River downstream
of the tailrace slough over a two year period (2004-2006). Colletdta regarding
Chinook, coho and steelhead spawning (see Appendix A). Appendix B diapbagsof
concentrated spawning.

Determine the presence and upstream limits of anadromous salmonidudisiriin
Lake Creek, Snyder Creek, and Hall Creek.

Presence information was gathered on all streams up to the aoadrbarriers where
applicable. Anadromous barrier information is discussed in det#ileirFish Passage
Barriers Report.

Identify any project-related barriers to upstream migration.

Anadromous barrier information is discussed in detail in the FislsaBasBarriers
Report. That report concluded that there were no Projectdepdtgsical barriers to
upstream migration on the significant drainages surveyed with theptexc of the

Snyder Creek culvert at the tailrace that was determined fmagsable but in need of
maintenance.

Objectives

Map concentrations of redds for each salmon species.

All fish spawning was documented and locations noted. Graveldosdir Lake Creek
are further discussed in the Gravel Transport Report. Appendissiags areas of
concentrated spawning.

Identify the flow that will cover the surface of the redds.

This issue will be addressed for both Lake Creek and the tadtanogh area in their
respective Instream Flow Reports to be issued in May 2007.

Estimate the percentage of redds that will be dewatered by reductions in river flow
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This issue will be addressed for both Lake Creek and the tastaogh area in their
respective Instream Flow Reports to be issued in May 2007.

4, Identify the presence of all species in the anadromous reaches ofSgkler, and Hall
creeks and the tailrace slough, including anadromous species, rainbow and cutthroat
trout and other resident fish.

Chinook and coho salmon were observed during this study and are documethied in
report. Further information regarding other species is in the $p&ties Distribution
and Composition Report.

5. Identify barriers to anadromous fish in Lake Creek and Projectaélaarriers in Hall
and Snyder Creek, if present.

Anadromous barrier information is discussed in detail in the FislsaBasBarriers

Report. That report concluded that there were no Projectdepdtgsical barriers to
upstream migration on the significant drainages surveyed with theptexc of the

Snyder Creek culvert at the tailrace that was determined fmagsable but in need of
maintenance.
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Appendix A

Energy Northwest Anadromous Spawning Survey Data
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Lake Creek
Date Spawners Observgd Specjes Redds Observed Vigtslity | Carcasses Surveyors
7126/04 0 Coho 0 clear 0 BJ, MT
8/11/04 0 Coho 0 clear 2 Chinogk BJ, MT|
8/25/04 1 Coho 0 slightly turbid 0 BJ
8/29/04 0 Coho 0 clear 0 BJ, MT
9/16/04 0 Coho 0 clear 0 BJ, JW
9/28/04 0 Coho 0 clear 0 BJ, JW
10/16/04 0 Coho 0 clear 0 BJ, JW|
10/28/04 4 Coho 2 clear 0 BJ, JW
10/28/04 0 Coho 1 clear 0 BJ, JW|
11/11/04 6 Coho 4 clear 0 BJ, JW
11/23/04 7 Coho 5 clear 0 BJ, JW|
12/9/04 2 Coho 6 slightly turbid 0 BJ, JB
12/21/04 6 Coho 2 clear 0 BJ, JW|
1/4/05 0 Coho 0 clear 0 BJ
1/25/05 25 Coho 8 clear 0 BJ
2/8/05 0 Coho 0 clear 0 BJ
2/22/05 0 Coho 0 clear 0 BJ
3/10/05 0 Coho 0 clear 0 BJ, JW
3/24/05 0 Coho 0 clear 0 BJ, JW
4/12/05 0 Coho 0 clear 0 BJ
4/28/05 0 Coho 0 clear 0 BJ, JB
5/10/05 0 Coho 0 slightly turbid 0 BJ, JW
5/25/05 0 Coho 0 clear 0 BJ
6/7/05 0 Coho 0 clear 0 BJ
6/22/05 0 Coho 0 clear 0 BJ, JB
7/5/05 0 Coho 0 clear 0 BJ, JB
8/11/05 0 Coho 0 clear 0 BJ
8/25/05 0 Coho 0 clear 0 BJ
9/5/05 0 Coho 0 clear 0 BJ
9/8/05 0 Coho 0 clear 0 BJ
9/22/05 0 Coho 0 clear 0 BJ, BP, NT
10/7/05 0 Coho 0 clear 0 BJ, NT
10/20/05 0 Coho 0 clear 0 BJ, NT
11/3/05 0 Coho 0 clear 0 BJ, NT
11/18/05 16 Coho 15 clear 0 BJ, NT
12/1/05 4 Coho 11 clear 6 Cohg BJ, NT|
12/15/05 1 Coho 0 clear 0 BJ, NT
1/26/06 10 Coho 2 slightly turbid 0 BJ, NT
2/9/06 0 Coho 0 clear 0 BJ, NT
2/23/06 1 Coho 0 clear 0 BJ, NT
3/9/06 0 Coho 0 clear 0 BJ, NT
4/6/06 0 Coho 0 clear 0 BJ, NT
4/20/06 0 Coho 0 clear 0 BJ, NT
5/4/06 0 Coho 0 clear 0 BJ, NT
6/1/06 0 Coho 0 clear 0 BJ, NT
6/15/06 0 Coho 0 clear 0 BJ, NT
6/28/06 0 Coho 0 clear 0 BJ, NT
7/13/06 0 Coho 0 clear 0 BJ, NT
7/26/06 0 Coho 0 clear 0 BJ
Total 83 Total 56 Total 8

BJ = Brian Johnson, MT = Mike Thompson, JW = Jeragddell, JB = John Blum, BP = Brian Peck, NT is Nruscott
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Cowlitz River
Date Spawners Observed Spedies Redds Observed Dagurveyors
7/26/04 0 0 7/26/04 BJ, MT
8/11/04 0 0 8/11/04 BJ, MT
8/25/04 0 0 8/25/04 BJ
8/29/04 0 0 8/29/04 BJ, MT
9/16/04 0 0 9/16/04 BJ, JW
9/28/04 0 0 9/28/04 BJ, JW
10/16/04 0 0 10/16/04 BJ, JW
10/28/04 0 0 10/28/04 BJ, JW
10/28/04 0 0 10/28/04 BJ, JW
11/11/04 0 0 11/11/04 BJ, JW
11/23/04 0 0 11/23/04 BJ, JW
12/9/04 0 0 12/9/04] BJ, JB
12/21/04 0 0 12/21/04 BJ, JW
1/4/05 0 0 1/4/05 BJ
1/25/05 0 0 1/25/05 BJ
2/8/05 0 0 2/8/05 BJ
2/22/05 0 0 2/22/05 BJ
3/10/05 0 0 3/10/05 BJ, JW
3/24/05 0 0 3/24/05 BJ, JW
4/12/05 0 0 4/12/05 BJ
4/28/05 0 0 4/28/05 BJ, JB
5/10/05 0 0 5/10/05 BJ, JW
5/25/05 0 0 5/25/05 BJ
6/7/05 0 0 6/7/05 BJ
6/22/05 0 0 6/22/05 BJ, JB
7/5/05 0 0 7/5/05 BJ, JB
8/11/05 0 0 8/11/05 BJ
8/25/05 0 0 8/25/05 BJ
9/5/05 0 0 9/5/05 BJ
9/8/05 0 0 9/8/05 BJ
9/22/05 0 0 9/22/05 BJ, BP, NT
10/7/05 0 0 10/7/05 BJ, NT
10/20/05 0 0 10/20/0% BJ, NT
11/3/05 0 0 11/3/05 BJ, NT
11/18/05 0 0 11/18/0% BJ, NT
12/1/05 0 0 12/1/05 BJ, NT
12/15/05 0 0 12/15/0% BJ, NT
1/26/06 0 0 1/26/06 BJ, NT
2/9/06 0 0 2/9/06 BJ, NT
2/23/06 0 0 2/23/06 BJ, NT
3/9/06 0 0 3/9/06 BJ, NT
4/6/06 0 0 4/6/06 BJ, NT
4/20/06 0 0 4/20/06 BJ, NT
5/4/06 0 0 5/4/06 BJ, NT
6/1/06 0 0 6/1/06 CW, NT
6/15/06 0 0 6/15/06 BJ, NT
6/28/06 0 0 6/28/06 BJ, NT
7/13/06 0 0 7/13/06 BJ, NT
7/26/06 0 0 7/26/06 BJ
Total 0 Total 0

BJ = Brian Johnson, MT = Mike Thompson, JW = Jeragddell, JB = John Blum, BP = Brian Peck, NT is Nruscott
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Tailrace Slough
Date Spawners Observed Spegies Redds Observed y8uve
7/26/04 0 Coho 0 BJ, MT
8/25/04 0 Coho 0 BJ
9/16/04 0 Coho 0 BJ, JW
9/28/04 0 Coho 0 BJ, JW
10/28/04 0 Coho 0 BJ, JW
11/11/04 3 Coho 3 BJ, JW
11/23/04 14 Coho 9 BJ, JW
12/9/04 14 Coho 45 BJ
12/21/04 2 Coho 0 BJ
1/4/05 0 Coho 0 BJ
1/25/05 0 Coho 0 BJ
2/8/05 0 Coho 0 BJ
2/22/05 0 Coho 0 BJ
3/10/05 0 Coho 0 BJ, JW
3/24/05 0 Coho 0 BJ
4/12/05 0 Coho 0 BJ, NT
5/10/05 0 Coho 0 BJ, JW
5/25/05 0 Coho 0 BJ
6/7/05 0 Coho 0 BJ
8/11/05 0 Coho 0 BJ
9/8/05 0 Coho 0 BJ
9/22/05 0 Coho 0 BJ, BP, NT
10/7/05 0 Coho 0 BJ, NT
10/19/05 0 Coho 0 BJ, NT
11/2/05 0 Coho 0 BJ, NT
11/18/05 0 Coho 0 BJ, NT
12/1/05 0 Coho 0 BJ, NT
12/15/05 1 Coho 0 BJ, NT
2/9/06 0 Coho 0 BJ, NT
2/23/06 0 Coho 0 BJ, NT
3/9/06 0 Coho 0 BJ, NT
4/6/06 0 Coho 0 BJ, NT
4/20/06 0 Coho 0 BJ, NT
5/4/06 0 Coho 0 BJ, NT
6/1/06 0 Coho 0 CW, NT
6/28/06 0 Coho 0 BJ, NT
7/26/06 0 Coho 0 BJ
Total 34 Total 57

BJ = Brian Johnson, MT = Mike Thompson, JW = Jerafaddell, JB = John Blum, BP = Brian Peck, NT is Rruscott
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Hall Creek
Date Spawners Observed Spegies Redds Observed y8uve
5/10/05 0 Coho 0 BJ, JW
5/25/05 0 Coho 0 BJ
6/7/05 0 Coho 0 BJ
8/11/05 0 Coho 0 BJ
8/25/05 0 Coho 0 BJ
9/8/05 0 Coho 0 BJ
9/22/05 0 Coho 0 BJ, BP, NI
10/6/05 0 Coho 0 BJ, NT
10/19/05 0 Coho 0 BJ, NT
11/2/05 0 Coho 0 BJ, NT
11/18/05 0 Coho 0 BJ, NT
12/15/05 0 Coho 0 BJ, NT
12/29/05 19 Coho 8 BJ, NT
1/11/06 10 Coho 0 BJ, NT
1/26/06 5 Coho 2 BJ, NT
2/9/06 0 Coho 0 BJ, NT
3/9/06 0 Coho 0 BJ, NT
4/6/06 0 Coho 0 BJ, NT
4/20/06 0 Coho 0 BJ, NT
5/4/06 0 Coho 0 BJ, NT
6/1/06 0 Coho 0 BJ, NT
6/15/06 0 Coho 0 BJ, NT
6/28/06 0 Coho 0 BJ, NT
7/26/06 0 Coho 0 BJ
Total 34 Total 10

BJ = Brian Johnson, MT = Mike Thompson, JW = Jeraiaddell, JB = John Blum, BP = Brian Peck, NT is Rruscott
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Snyder Creek

Date Spawners Observed Spegies Redds Observed y8uve
4/12/05 0 0 BJ
5/10/05 0 0 BJ, JW
5/25/05 0 0 BJ
6/7/05 0 0 BJ
8/11/05 0 0 BJ
8/25/05 0 0 BJ
9/8/05 0 0 BJ
9/22/05 0 0 BJ, BP, NT
10/6/05 0 0 BJ, NT
10/19/05 0 0 BJ, NT
11/2/05 0 0 BJ, NT
11/18/05 0 0 BJ, NT
12/29/05 0 0 BJ, NT
1/11/06 0 0 BJ, NT
1/26/06 0 0 BJ, NT
2/9/06 0 0 BJ, NT
2/23/06 0 0 BJ, NT
3/9/06 0 0 BJ, NT
4/6/06 0 0 BJ, NT
4/20/06 0 0 BJ, NT
5/4/06 0 0 BJ, NT
6/1/06 0 0 BJ, NT
6/15/06 0 0 BJ, NT
6/28/06 0 0 BJ, NT
7/26/06 0 0 BJ
Total 0 Total 0

BJ = Brian Johnson, MT = Mike Thompson, JW = Jeraaddell, JB = John Blum, BP = Brian Peck, NT is Nruscott
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Appendix B

Maps Documenting Concentrated Areas of Spawning iRroject
Related Areas
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Lake Creek and Associated Cowlitz River Concentraté Spawning Areas

B-1
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Hall Creek, Snyder Creek, Tailrace and Associated @wlitz River Concentrated Spawning Areas



