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1.0 INTRODUCTION

Energy Northwest's Packwood Lake Hydroelectric Project, FERC2844, received its initial
license in 1960. The majority of the Project is located within the Gifford PinchmtridhForest

and consists of an intake canal, a concrete drop structure @amntake building on Lake
Creek located about 424 feet downstream from the outlet of Packwood d &Ke691-foot

system of concrete pipe and tunnels, a 5,621-foot penstock, a surge tank, arftbpse/with a
26,125 kW turbine generator.

The source of water for the Project, Packwood Lake, is a natkeakiated at an elevation of
approximately 2,857 feet above mean sea level (MSL), about 1,800 feetthbgv@verhouse.
Water is diverted from Lake Creek immediately below the dtopctire at River Mile (RM)
5.3; water discharged from the Project is released to the @dRiler via a tailrace channel.
Major tributaries to Packwood Lake and lower Lake Creek are shown in Fidure 1

1.1  Study Plan Goals and Obijectives

The objective of this study is to gain a better understandingslofspecies composition and
abundance in the waters associated with, and potentially impactethebyyackwood Lake
Hydroelectric Project. A comprehensive review of past pettisaudies and literature will be
employed, along with a series of field investigations, includimglerwater observations,
electrofishing, passive net sets and spawning surveys. Thestigations are intended to fill
data gaps related to distribution, life history strategies @onddance of species present in the
area.

Site-specific analysis will lead to a proper determinatiothefspecific methodology to be used.
In general, netting will be the primary observation technique usedPackwood Lake.
Tributaries to Packwood Lake and lower Lake Creek will be aedly and underwater
observations, electrofishing and/or resident fish spawning surveybemibnducted as deemed
necessary. Anadromous spawner surveys on Hall, Snyder and ldwee€Cteek and the tailrace
slough are addressed in the Anadromous Salmonid Spawner Survey Study Plan.
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Figure 1-1. Map of Tributaries to Packwood Lake and Lake Creek
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2.0 AGENCY AND TRIBE RESOURCE MANAGEMENT GOALS AND
OBJECTIVES

This study was requested in whole or in part by the USDA Fdestice, Washington
Department of Fish and Wildlife (WDFW), NOAA Fisheries am@ tJS Fish and Wildlife
Service (USFWS). The resource management goals, as providedsgyagencies, are stated
below.

2.1 USDA Forest Service Resource Management Goals

The Aquatic Conservation Strategy (ACS), a core component of thiavidimt Forest Plan,
provides management direction aimed at maintaining or restdnmgedological health and
functioning of watersheds and the aquatic ecosystems contained thémn for the Forest
Service. Specifically, objectives 1, 2, 4, and 9 are stated as follows:

Objective 1 — Maintain and restore the distribution, diversity, and corityplexf
watershed and landscape-scale features to ensure protection of the asysdéms to
which species, populations, and communities are uniquely adapted.

Objective 2 — Maintain and restore spatial and temporal connectivity waihih
between watersheds. Lateral, longitudinal, and drainage network connections
include floodplains, wetlands, upslope areas, headwater tributaries, and intact
refugia. These network connections must provide chemically and physical
unobstructed routes to areas critical for fulfilling life historyquerements of
aquatic and riparian-dependant species.

Objective 4 — Maintain and restore water quality necessary to supporthiiealt
riparian, aquatic, and wetland ecosystems. Water quality must remain #ithin
range that maintains the biological, physical, and chemical integrity of thersys
and benefits survival, growth, reproduction, and migration of individuals
composing aguatic and riparian communities.

Objective 9 — Maintain and restore habitat to support well-distributed
populations of native plant, invertebrate and vertebrate riparian-dependant
species.

2.2  WDFW Management Goals

The goal of WDFW’s management policy is no net loss of exjsbr potential habitat
production. The upper basin of the Cowlitz River is the site of celaottion efforts for
Endangered Species Act listed salmon species. WDFW Resourcgeévara goals related to
the reintroduction effort (Cowlitz Settlement Agreement) atedcby WDFW (2005) because
the listed species need to be considered in the evaluatio @iassage related to this Project’s
facilities. Goals directly applicable to the Project include:
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2.2.1 Wild Salmonid Policy

The objectives of fish access and passage under the WDFW Wittbi8dl Policy (1995b)
include: 1) to ensure salmonids are protected from injury or nigrfabm diversion into
artificial channels or conduits; 2) to ensure natural fish gasbarriers are maintained where
necessary, to maintain biodiversity among and within salmonid populat@hsther fish and
wildlife.

The goal of the Wild Salmonid Policy is to: 1) remove existingiéa, prevent creation of new
barriers, to ensure that usable or restorable habitat is #deesswild salmon, and screen all
water diversions with state-of-the-art facilities designedcemnply with current regional
protection criteria. Achiev&lo Net Impact for each species affected by hydropower projects
through a combination of: 1) project improvement measures to ensursumgval rate; and 2)
compensation/mitigation for unavoidable impacts.

2.2.2 WDFW Draft Hydroelectric Project Assessment Guidelines

The Washington Department of Fish and Wildlife Draft HydroelecProject Assessment
Guidelines (WDFW 1995a) explain the management goals of the Wi2g#vding hydropower
projects. Studies are outlined to gather information necessagséssapotential impacts of a
hydroelectric project on fish and wildlife and their habitats.

2.3 NOAA Fisheries Management Goals

NOAA Fisheries and the Lower Columbia Salmon Recovery Plan RBZF2004) have
identified the following recovery goals for salmonid populations in the lower CotuBdsin:

2.3.1 Adult Population Productivity and Abundance

1. In general, viable populations should exhibit population growth rate, pratiycéind
abundance that, in combination, demonstrate an acceptable probability of ipapulat
persistence. Various approaches for evaluating population productntataindance
combinations may be acceptable, but must meet reasonable standards oéktagstic

2. A population with non-negative growth rate and an average abundanceirappetyx
equivalent to estimated historic average abundance should be consid&edntohe
highest persistence category. To demonstrate this criteriatiestshould include a
credible estimate of historic abundance, an estimate of current alocenaleeraged over
several generations, and an estimate of growth rate measitteddequate statistical
confidence.

2.3.2 Juvenile Migrant Production
The abundance of naturally produced juvenile migrants should be siahklereasing as

measured by observing a median annual growth rate or trend witltccaptable level of
confidence.
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2.3.3 Within-Population Spatial Structure

The spatial structure of a population must support the population atesieed productivity,
abundance, and diversity levels through short-term environmental pexduogyalbnger-term
environmental oscillations, and natural patterns of disturbance reginié® metrics and
benchmarks for evaluating the adequacy of a population’s spatiatust should specifically
address:

1.

Quantity: Spatial structure should be large enough to supporthgraiaindance, and
diversity.

Quality: Underlying habitat spatial structure should be witpiecisied habitat quality
limits necessary to support life history activities (spawnirgaring, migration, or a
combination) taking place within the patches.

Connectivity: Spatial structure should have permanent or appeopsatasonal
connectivity to allow adequate migration between spawning, ggaend migration
patches.

Dynamics: Changes to the spatial structure should not harabilisy to support the
population. The processes creating spatial structure are gyrsonstructure will be
created and destroyed, but the rate of flux should not exceed ¢hefrateation over
time.

Catastrophic Risk: The spatial structure should be geographiltstitjputed in such a
way as to minimize the probability of a significant portion of sfieicture being lost
because of a single catastrophic event, either anthropogenic or natural.

2.3.4 Within-Population Diversity

Sufficient life-history diversity must exist to sustain a popatatthrough short-term
environmental perturbations and to provide for long-term evolutionary megesThe metrics
and benchmarks for evaluating the diversity of a population should be edatmar multiple
generations and should include:

1.

Whether substantial proportion of the diversity of a life-history traisted
historically,

Whether gene flow and genetic diversity is similar to historic (natuxa)sl@and origins,
Whether there is successful utilization of habitats throughout the habitat; and

Whether populations show resilience and adaptation to environmental fluctuations.
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2.3.5

1.

2.4

241

General Habitat

The spatial distribution and productive capacity of freshwaterargsf) and marine
habitats should be sufficient to maintain viable populations identified for recovery.

The diversity of habitats for recovered populations should resenditeitiiconditions
given expected natural disturbance regimes (wildfire, flood, voleamniations, etc.). To
the extent possible, diversity should be measured against historidi@esdi Historic
conditions represent a reasonable template for a viable populatiaipsiee the habitat
resembles the historic diversity, the greater the likelihood thaillibe able to support
viable populations.

At a large scale, habitats should be protected and restored, wimdatoward an
appropriate range of attributes for salmonid viability. Freshwastuarine, and marine
habitat attributes should be maintained in a non-deteriorating state.

USFWS Management Goals

General Goals

The general goals of the USFWS as they pertain to the PackwomttRvere stated in their
study request as follows:

1.

24.2

Ensure that protection, mitigation and enhancement measures arercmate with
Project effects and help meet regional fish and wildlife objectives fora$ia.b

Recover federally proposed and listed species.

Conserve, protect, and enhance the habitats for fish, wildlife, ami$ it continue to
be affected by the Project.

Ensure that once the licensing process is complete, theredaiva management plan
to allow the use of new information or new management stratege¥sthe term of the
license, bringing us closer to the desired level of protectionfibr and wildlife
resources. The adaptive approach is particularly appropriate Wiseecare insufficient
data and/or biological uncertainties about those measures thaewilost effective for
meeting ecosystem goals and objectives.

Goals for Aquatic Ecosystems

Protect, enhance, or restore, diverse high quality aquatic andnripab#ats for plants,
animals, food webs, and communities in the watershed and mitigatéod®eror
degradation of these habitats.
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2. Maintain and/or restore aquatic habitat connectivity in the wetdrdo provide
movement, migration, and dispersal corridors for salmonids and othercaonganisms
and provide longitudinal connectivity for nutrient cycling processes.

3. Restore naturally reproducing stocks of native anadromous andentedish to
historically accessible riverine habitat, using stocks thanatiee to the Cowlitz River
basin where feasible, with priority given to the restoration of listed ndteé&s

4. Provide an instream flow regime that meets the spawningpation, rearing, and
migration requirements of wild salmonids and other resident fidhamphibian species,
throughout the project area.

5. Meet or exceed federal and state regulatory standardsbgeddives for water quality in
the basin.

6. Minimize current and potential negative project operation effatte/ater quality and
downstream fishery resources.

2.4.3 Goals for Endangered, Threatened and Proposed Species

1. Reduce project effects on bald eagles, spotted owls, and othetetiee endangered,
and proposed species.

2. Explore opportunities for potential protection, mitigation and enhanmtemeasures for
threatened, endangered, and proposed species.

3. If bull trout are discovered within the Cowlitz River basin, gabetter understanding on
bull trout population trends, migration, habitat loss, present usage amtugugnimpacts
as related to the Project.

In addition, an overarching USFWS goal for the new licensing of thied®rs to succeed in
having the Commission include as license conditions, protection, ttigaand
enhancement measures that sustain normal ecosystem functionassesodacluding
geomorphic, hydrologic and hydraulic patterns, and water cheandaphysical parameters.
Maintaining and improving these functional processes throughout theté¢hm new license
will, in turn, provide the habitat to support healthy fish and wildlife populations.

USFWS study requests are intended to facilitate the callfecti information necessary to
conduct effects analyses and to develop conservation measuresabéasamd prudent
measures, and protection, mitigation, and enhancement measures purtw@indangered
Species Act of 1973, as amended (16 U.S.C. § 1&3%eq.),the Fish and Wildlife

Coordination Act (48 Stat. 401), as amended, (16 U.S.C. 8668%&(q.),and the Federal
Power Act (FPA) (16 U.S.C. § 79&a5seq.).
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3.0 EXISTING INFORMATION AND NEED FOR ADDITIONAL INFORMATION
3.1 Existing Information
Existing information for the Project comes from a variety of sesir In 1993, the Forest Service

conducted fisheries and habitat surveys of Lake Creek, dividing Ladek Gnto 6 reaches.
Table 3-1 summarizes relative fish abundance by reach per the Forest SEI9R).

Table 3-1. Relative fish abundance by Lake Creek Reach (USFS 1993)
River Mile
Reach From To Species Adult Juvenile Total
1 0.0 0.7 O. mykiss 3 1 4
2 0.7 1.3 O. mykiss 14 40 54
3 1.3 2.2 O. mykiss 16 39 55
4 2.2 3.1 O. mykiss 52 116 168
5 3.1 4.9 O. mykiss 28 90 118
6 4.9 5.4 O. mykiss 18 47 65

EES Consulting secured a Scientific Collectors Permit frodFW in October to conduct
electrofishing surveys in Lake Creek above the confirmed anadi®arrier at RM 2.0 and
below the drop structure. Table 3-2 summarizes results of theroéilgung efforts.
Electrofishing was conducted in November and did not include alh®fréach above the
uppermost barrier.

Table 3-2. Summary of Electrofishing Survey Below the Lake Creek Drop Struate
Date Species Length (mm)
18-Nov-04 Rainbow 25
18-Nov-04 Rainbow 75
18-Nov-04 Rainbow 75
18-Nov-04 Rainbow 150
18-Nov-04 Rainbow 150
18-Nov-04 Rainbow 126
18-Nov-04 Rainbow 101
18-Nov-04 Rainbow 101

WDFW has conducted spawner surveys in Packwood Lake tributariesrfbow and cutthroat
trout since 1979. Table 3-3 summarizes spawner abundance and distrifbaith from these
surveys.
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Table 3-3. Adult rainbow trout count from annual spawning surveys immajor tributaries to
Packwood Lake between 1979 and 2005*
Beaver Bill
Creek
(Tributary of
Osprey Trap Muller Crawford Upper Lake Small Tributary
Year Creek Creek  Creek Creek** Creek) SE of Trap Creek  Total
All 1979 - - 194 - - - 194
06/18/81 16 18 67 5 - - 106
06/29/82 - 0 0 0 - 0 0
06/20/83 0 - 0 - - - 0
All 1984 - - 55 317 - 40 412
06/26/85 3 0 14 200 - 0 217
06/27/86 - - 13 112 - - 125
06/09/87 - - 78 332 - - 410
06/16/88 - 180 61 721 - 4 966
06/14/89 490 160 180 405 82 5 1322
06/15/90 24 5 149 60 - - 238
06/19/91 314 94 399 363 - 0 1170
06/20/95 1 0 86 166 - - 253
06/28/96 0 3 299 238 - - 540
06/25/97 29 13 590 214 - - 846
06/24/98 28 9 374 220 - - 631
07/06/99 19 30 155 107 - - 311
06/29/00 355 27 249 153 - - 784
06/25/02 138 60 414 265 - 8 885
06/25/03 181 6 201 305 - 0 693
06/29/04 37 17 245 485 3 0 787
06/24/05 0 0 280 0 0
Total 1,635 622 3,823 4,668 85 57 10,890
Mean 109 39 182 246 43 6 519
Minimum 0 0 0 0 3 0 0
Maximum 490 180 590 721 82 40 1,322

*Information provided by Bob Lucas, WDFW.
** Crawford Creek has at times been a tributary to Upper Lake Creek.

Snorkeling data have also been collected by EES Consulting in 2004e ddtasare provided in

Appendix A.

3.2 Need for Additional Information

Recent fisheries population data for the project-affected aeeaddravailable. Resident trout
spawner surveys are taken at the peak of the run by WDFW, but deeflemtt spawner
population size or duration of spawning. Timing of emigration fronrseHake tributaries to
Packwood Lake is unknown; these data could be important relatiees tbriing of the lake
drawdown in late September and October.
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4.0 NEXUS BETWEEN PROJECT OPERATIONS AND EFFECTS ON RESOURCES

A description of the existing environment is required to provide thelibaser the NEPA
analysis associated with FERC'’s relicensing of a hydctrédeproject. An accurate and current
understanding of aquatic organisms in the study area is a fundamsentpbnent of such
analysis. Additionally, most of the aquatic resource studias will be conducted require a
thorough understanding of the life history, habitat requirements, andodigin of aquatic
species occurring in the basin. Information obtained in this stuiltlype integrated with data
collected in the proposed relicensing studies listed below:

Fish passage assessment

Connectivity of lake tributaries assessment

Lake Creek natural barriers assessment

Drop structure impact on fish passage assessment

Entrainment surveys

Spawner surveys in the anadromous reaches of Lake Creek, Hek, @Gnyder Creek, and
the Tailrace Slough.

This knowledge will benefit the scientists performing intetiedl studies, the reviewers of the
study reports, and decision-makers for the Packwood Lake HydroelaojectRelicensing.

5.0 STUDY AREA AND METHODS

The fish distribution and species composition study will incréaseamount of data related to
fish species composition and abundance in the waters associated amidljyoit@pacted by the
Packwood Lake Hydroelectric Project. A comprehensive review afgetnent studies and
literature will be employed along with a series of field inigedions including underwater
observations, electrofishing, passive net sets and spawning sudoreyssident fish in the
Packwood Lake tributaries. These investigations are intendedl| tdafd gaps related to
distribution, life history strategies and abundance of species present iedhe ar

51 Study Area

This study will examine the fish bearing waters potentiafipacted by the Packwood Lake
Hydroelectric Project and potentially include: Packwood Lake aibaditéries (Upper Lake,
Osprey, Muller, Trap, Crawford, Beaver Bill creeks and the unnamiegtary SE of Trap
Creek); lower Lake Creek below the drop structure; Hall Cesek Snyder Creek. Beaver Bill
Creek will be investigated if there is no barrier to upstream migration betwsser Lake Creek
and the confluence of Beaver Bill Creek. Snyder Creek wikxamined from its confluence
with Hall Creek upstream to the Project powerhouse. Hall Gudeke examined 200 m below
the tailrace flume to 200 m above the tailrace flume over Gta@ék. Fisheries investigations in
the tailrace slough are covered under separate study propdsabtiew of past and present
studies and the scientific literature will be performed to iflelatreas lacking sufficient data.
These areas will then be the focus of the field investigatiohscombination of underwater
observation (snorkeling), electrofishing, trapping and spawning survilybevemployed in

10
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these areas as appropriate. Anadromous spawning surveys aresetidnea separate study
proposal.

Packwood Lake will be examined using passive gill net and minregwseets. Efforts will be
made to target both cutthroat and rainbow trout during times when atge\believed to
congregate in specific areas near the mouths of major spawning tributaries.

5.2 Methodology

This study will be defined by the amount of existing fish compmsitand distribution
information available for the Packwood Lake area. The analysissoihformation will be used
to identify missing data for subsequent field studies. Variold riiethodologies will be used to
fill gaps related to species composition, distribution, and presésesice. Site-specific habitat
characteristics will determine the best technique to be employed.

Three primary methods will be used during the study. Electrofishing and sngnkél be done

in the relevant areas on lower Lake, Hall and Snyder creeksharfish bearing tributaries to
Packwood Lake. Passive gill net and minnow trap sets will be insBdckwood Lake and
temporary weirs will be constructed near the mouth of the trilestaa Packwood Lake. All
sampling methods will conform to the conditions of the Washington Adtratiiee Code (WAC

220-20-045 and 232-12-276) to ensure minimal risk to aquatic life, includingespgaaitected

under the Endangered Species Act [Endangered Species Act of 1973jadoraous reaches,
electrofishing guidelines per NOAA-Fisheries will be uskdp(//www.nwr.noaa.gov/1salmon/
salmesa/4ddocs/final4d/electro2000)pdf

5.2.1 Literature Review

A comprehensive review examining relevant past and present stdiediterature will be
conducted to identify specific areas lacking data related wesgpeomposition and abundance in
the Lake Creek watershed, and will follow literature reviemcpces described by Cooper
(1998). The review will focus on documents and studies pertaining to the Lake Cteedhea
Hall Creek, Snyder Creek, and the upper Cowlitz River in thimitycof the Project. The
following sources will be reviewed if appropriate and applicable:

1. Published and unpublished WDFW current and historical population survey reports.

Published and unpublished Tacoma Power and Lewis PUD Cowlitz Riveoélgctric

Projects reports.

Current and historical population survey reports.

Unpublished WDFW spawner and redd survey records.

WDFW harvest management reports and records.

WDFW planting and hatchery records.

WDFW creel survey records.

USFWS and NOAA Fisheries Status Reviews and Listed oridetit Species under the

ESA.

9. Biological Assessment of Chinook, coho and Chum salmon, steelhead trooutdmoat
trout as related to the Tacoma Power and Lewis PUD Cowlitz River HydimeRmjects.

no

©NOoOAW
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10. Published and unpublished habitat suitability indices.

11.Published ichthyology books and monographs on life histories of freshwater fishes.
12. Scientific journal articles.

13. Academic papers, dissertations, and thesis.

14.Verbal interviews with knowledgeable biologists and anglers.

Review of this literature along with ongoing studies currentliindeerformed by Energy
Northwest pertaining to fish composition and abundance will assiling data gaps and
identify necessary data for subsequent field investigations. Upopleton of the review, a
summary report describing the findings will be completed.

5.2.2 Underwater Observation

Where habitat conditions permit, underwater observation (snorkelinighevconducted. It is
expected that certain areas of Lake Creek and some of the nbithskwood Lake tributaries
will possess sufficient depth to effectively snorkel thesesare@echniques will follow the
methodology outlined by Dolloff et. al (1996).

Two snorklers will enter the water downstream of the studyasiteeach will focus on one half
of the channel and proceed upstream. Information collectednelilide: species; length, habitat
association (substrate and cover) and approximate location orreaendby river mile. The
sample effort will generally follow the approach described by Bondr €ta97).

Snorkeling efforts have been ongoing on lower Lake Creek for approximagdpstil0 months.
These surveys provide a basis for the information related to specipssition, distribution and
life history for juvenile anadromous salmonids and resident specadksld¢ stages from river
mile (RM) 0.0 to 1.9. Snorkeling surveys have also been done for resiperies near the
diversion from approximately RM 4.4-5.4. It is expected that studytefon lower Lake Creek
will focus on those areas not yet snorkeled (approximately RM 2.0-4.5).

Some of the larger tributaries to Packwood Lake (e.g., Upper LakekCTrap Creek and
Muller Creek) have habitat characteristics that could make them sutalsieorkeling near their
mouths. If on-site inspections indicate feasibility, these anglhde snorkeled following the
same methodology as described above. All resident species arslalifes observed will be
recorded. Table 5-1 illustrates the areas where snorkelingvaheas have occurred on lower
Lake Creek in the past year, as well as the expecteda@reagphasis for lower Lake Creek and
pertinent tributaries to Packwood Lake. Snorkeling efforts atritnataries to Packwood Lake
will be done to correspond with the expected timing of out migrationesitient juveniles
(spring through September), excluding those times when rainbow treupamning in the
tributaries (mid-May through mid-June). It is expected thak lat sufficient depth for
snorkeling will be a limiting factor for most of the tributai® Packwood Lake. Where depths
are insufficient, electrofishing techniques will be used.
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Table 5-1. Sites of Previous Underwater Observations and Anticipatl Areas of Focus
Lower Lake Creek
River Data Previously
Stream Mile Description Collected Area of Focus
Lake Creek 0.0-1.9 Mouth to Barrier X X
IFIM Study Site #3 to
Lake Creek 4.4-5.4 Diversion X X
Above Barrier to Study
Lake Creek 2.0-4.3 Site #3 X
Packwood Lake Tributaries
River Data Previously
Stream Mile Description Collected Area of Focus
Mouth to End of Lake
Muller Creek 0.0-0.2 Influence X
Upper Lake Mouth to Thermologger
Creek 7.0-7.5 Site X

5.2.3 Electrofishing

Given the relatively shallow habitat of many of the streanestrefishing will be the primary
methodology used in the tributaries. Hall and Snyder creekdeavillectrofished at study sites
that are intended to encompass all habitat types (i.e. pool, glideifflengetc.), in their relative
frequencies. [Note: portions of Hall Creek, such as around the pfloje, are deep enough
that snorkeling may be a viable technique here]. Techniques wiwfdhe methodology
outlined by Cowx and Lamarque (1990) and per NOAA-Fishehép:{/www.nwr.noaa.gov/
1salmon/salmesa/4ddocs/final4d/electro2000.pdf

All electroshocking will be done by trained biologists using backpads. A study site will be
selected that is representative of the entire reach and bltekvilebe placed at the top and
bottom of the site to prevent fish from escaping. Prior to surgegireach, the length of the
study site will be recorded. One person will operate therefestter while two others will use
dip nets to capture fish. Two passes will be made working in areapstdirection. Captured
fish will be released either up or downstream of the block net smras reintroduce them into
the study site. Data collected will include: species, fisigtle approximate weight, associated
habitat variables (substrate and cover) and approximate location on the streaen ioyle.

Electrofishing will begin in November after the necessaryngserhave been secured. It is
expected that our efforts on lower Lake Creek will be focusetthase areas yet to be shocked
(approximately RM 0.0-4.5). Sites will be selected at acceskibations above RM 2.0. These
sites will be surveyed for resident species. Sites teeldoelow RM 1.9 will be surveyed for
both resident and anadromous species assuming the appropriates gernsampling rare,
threatened, and endangered species can be arranged in aféishéy. Electrofishing will be
done from RM 1.03 to the previously established barrier at RM 1.95 irffen ® further
determine if the chute at RM 1.03 is an anadromous barrier. AH sitll be electrofished
during late spring and summer.
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The six fish bearing tributaries to Packwood Lake will beteddished where habitat conditions
are appropriate; the methodology will be the same as mentioned abdvebserved resident

species and life stages will be recorded. It is anticip&iedat majority of the electrofishing will

take place between mid-March and the end of September excludingaothié or so when

rainbow are spawning (mid-May through mid-June). Table 5-2 ilkestréhe areas where
electrofishing has occurred on lower Lake Creek. It also includes theted@geas of emphasis
for the lower Lake Creek area and pertinent tributaries to Packwood Lake.

One purpose of these investigations in the upper lake tributaries eéstimate population

numbers and determine when resident juvenile fish are emigratimgthe streams to the lake.
Energy Northwest will consult with the agencies and tribesterthine feasibility of installing

out-migrant traps in some of the tributaries to Packwood Lake.

Table 5-2. Sites of Previous Electrofishing and Anticipated Areas Focus

Lower Lake Creek, Hall Creek, and Snyder Creek
Data Previously | Area of

Stream River Mile Description Collected Focus
Lake Creek 4.6-5.4 From Diversion Downstream 0.&Mi X X
Previously Surveyed Area Downstream|to

Lake Creek 2.05-4.6 Waterfall X

Lake Creek 1.9-2.05 Waterfall Downstream to Chute

Lake Creek* 0.0-1.9 Chute Downstream to Mouth X

Hall Creek * 0.0-3.1 X
Snyder Creek* 0.0-1.0 X

Packwood Lake Tributaries

Data Previously | Area of

Stream River Mile Description Collected Focus
Upper Lake Creek 7.0-9.5 X
Muller Creek 0.0-0.2 X
Osprey Creek 0.0-0.2 X
Trap Creek 0.0-0.2 X
Crawford Creek 0.0-0.2 X
Beaver Bill Creek 0.0-0.4 X

Tributary SE of Tra
Creek T 0.0-0.2 X

*Assuming the appropriate permits can be arranged

5.2.4 Spawning Surveys

Anadromous spawner surveys have been conducted in Lake Creek aaittabe slough since
July 2004. Anadromous spawner surveys are addressed in a separate report.

Spawning surveys are proposed for the six fish bearing tribut@ri®ackwood Lake. Four
surveys will be conducted to coincide with spawn timing of residembeg trout populations.
Care will be taken to insure that the first survey takes gdaoe to any spawning and the final
survey will be done after all spawning has ended. This will geownformation related to
population estimates and spawning timing and duration. Table GsBalles the areas where
spawning surveys have occurred on lower Lake Creek in the pashyeall as the expected
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areas of emphasis for Snyder and Hall Creeks and pertifmriaties to Packwood Lake for the

upcoming study.

Table 5-3. Sites of Previous Spawning Surveys and Anticipated Areaf Focus

Lower Lake Creek, Hall Creek, and Snyder Creek

Data Previously

Stream River Mile Type Collected Area of Focus
Lake Creek 0.0-1.9 Anadromous X
Hall Creek 0.0-3.1 Anadromous X
Snyder Creek 0.0-1.0 Anadromous X

Packwood Lake Tributaries

Stream River Mile ¥ Description Data Previously Area of Focus
Collected

Upper Lake Creek 7.0-9.5 Resident X
Muller Creek 0.0-0.2 Resident X X
Osprey Creek 0.0-0.2 Resident X X
Trap Creek 0.0-0.2 Resident X X
Crawford Creek 0.0-0.2 Resident X X
Beaver Bill Creek 0.0-0.4 Resident X X
Tributary SE of Trap 0.0-0.2 Resident X X

Creek
¥ Conductedby WDFW in previous years; one survey per year.
?l' Dependent upon location of natural barriers

5.2.5 Passive Net Sets

Sampling of species in Packwood Lake will be performed using gdl aed minnow traps.
Given the capability of these traps to be set at various depthsragitls, they will provide the
flexibility needed to target resident rainbow and cutthroat at a varietyptfisiand locations.

Netting efforts will follow protocols outlined by Hubert (1996) amidl consist of two overnight
sets. Species targeted will be rainbow and cutthroat trout, allouitiproat trout are not known
to inhabit Packwood Lake or its tributaries (B. Lucas, pers. commioncaith J. Blum, June
24, 2005). Prior to the targeted overnight sets, two biologists will conduct a seriesnoiinairgi
netting efforts in order to determine species distribution and cotigpos a variety of areas.
This will assist in establishing netting sites with known conegiotns of fish for the two
overnight sets. The number of gill nets and minnow traps used wdetemined after the
preliminary data are analyzed for species abundance. Up g¢illstets and minnow traps may
be used. Setting nets in traps will commence in Februarysibleahowever, snow and ice on
the lake and trails could prevent deployment of the nets until April.

Temporary traps and/or weirs will be set at the mouths of islebkaring tributaries
corresponding with the out-migration timing of juvenile resident rainkowl potentially
cutthroat. For the months of April through August, the traps or welrdevput in place once
per month and remain in place for up to two weeks. No trappindg&itione from mid-May
through mid-June so that a minimal number of spawners will be capt@eginning in mid-
September and extending through late October, the trap or weibevillequently monitored
while conducting the Stream Connectivity and Lake Drawdown studigsermits can be

15



Revised Fish Distribution & Species Compositiondgtelan Energy Northwest Packwood Lake Hydroeleé&troject
August 22, 2005 FERC No. 2244

secured for the 2005 field season. If it is not feasible to ink&atraps during the 2005 fall field
season, more intensive monitoring will be conducted in the fall 2006 period. This more intensive
monitoring practice will be done in the fall to correspond with tlevdown and the potential
impacts if juvenile salmonids were to be migrating to the lake during this period.

5.2.6 Genetic Analysis

WDFW previously conducted genetic analysis of the rainbow trout faurRhckwood Lake
(Lucas and Chilcote 1982). These fish were found to be genetigaitpue in Western
Washington. Tissue samples from 50 rainbow trout captured in lower Cedek will be
collected and analyzed by EES Consulting. These samples wibrbpared to the samples
previously obtained from Packwood Lake rainbow trout.

53 Products

The products of the Packwood Lake Project Fish Distribution and Speocraposition Study
will be draft and final reports that describe the literatuxeéere, site selection, data collection
and analysis, and provide in-depth discussion regarding species distribntindaace, and life
history. Draft copies of the Packwood Lake Project Fish Digion and Species Composition
Study report will be provided to the agencies and tribes for rearmvcomments. Comments
will be taken into consideration in the completion of the final strejort, which will be
provided to the agencies and tribes.

5.4  Consistency with Generally Accepted Scientific Practice

Components of this study, including spawning surveys, electrofishing andrwatele
observation, are ongoing at the Packwood Lake Hydroelectric ProjEctergy Northwest
intends to continue following the methodologies currently being usethége studies. These
methods are essentially the same as those proposed by theSeowst, NOAA Fisheries and
USFWS. Regarding the netting surveys to be done on Packwood thakeethodology of
Hubert (1996) as outlined by the Forest Service in their proposal will generddijdveed.

5.5 Relationship to Other Studies

The Fish Distribution and Species Composition Study will be coostinat part with the
Packwood Lake Drawdown study and Stream Connectivity in PackwoodTrdkegaries study
for the area including Packwood Lake and above to determine if salnamiasigrating to the
lake during the period of lake drawdown. The Fish Distribution and Sp€oieposition Study
is also coordinated with the Fish Population Characterization Neddrop Structure study, the
Anadromous Salmonid Habitat and Spawning Survey study, Fish Pasaaggr Btudy, and
Tailrace Slough Use by Anadromous Salmonid study. The Fish Popul@haracterization
Near the Drop Structure study evaluates the habitat and fish popuiaund in the uppermost
isolated reach below the drop structure. The Anadromous SalmonidatHabd Spawning
Survey addresses populations of adult anadromous spawners in the anesdreaches of Lake,
Snyder, and Hall creeks and the tailrace slough. The TaiBtmegh Use by Anadromous
Salmonids study looks at use in the slough, while the Fish Passager Beudy evaluates

16



Revised Fish Distribution & Species Compositiondgtelan Energy Northwest Packwood Lake Hydroeleé&troject
August 22, 2005 FERC No. 2244

natural barriers to anadromous salmonids in Lake and Snydé&sceeel project-related barriers
on tributaries to Lake Creek.

Information from the Fish Distribution and Species Composition Studycentribute to the
understanding of project effects on fish populations and habitat, whicaddressed in other
study plans.

6.0 CONSULTATION WITH AGENCIES, TRIBES AND OTHER STAKEHOLDERS

Energy Northwest initiated agency consultation in December 2003. aferWQuality and
Aquatic Resources Committee was formed in March 2004. Repregestaiclude Energy
Northwest, EES Consulting, WDFW, USFWS, NOAA Fisheries, Depaittra€ Ecology, the
Forest Service, the Cowlitz tribe, and the Yakama Nation. Theratesl licensing process plan
provides for numerous meetings with stakeholders during the months ahkdagh August of
2005 to discuss, revise and finalize the proposed study plan. Agendies, &ind stakeholder
representatives will also be invited to provide information for thdysand technical reviews of
the draft report.

7.0 PROGRESS REPORTS, INFORMATION SHARING AND TECHNICAL
REVIEW

Technical reports, including the draft and final Study Plan and thi dnal final Fish
Distribution and Species Composition Study will be shared with ag®ndribes and
stakeholders. Energy Northwest and its consultant will ajsarren the methods, progress, and
results of the study at stakeholder meetings. Energy Nortwieprovide copies of the draft
reports to agencies, tribes and interested stakeholders for reRewiew periods will be 30
days, after which Energy Northwest and its consultant will teddew comments into
consideration when making revisions and producing final reports.

8.0 SCHEDULE

It is anticipated that installation of juvenile traps and weirs will begin ineBdpgr 2005, if
permits are received. Spawner surveys will commence as early in May 2i8Géamsble, to
insure a study that is representative of the entire spawning period. Tablesiratds the
expected schedule to be followed for the field investigations. The draft regdsewsilbmitted
to the agencies and the tribes for comment following the completion of the fielesstundi all
data analysis, and no later than April 2007.
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Table 8-1. Anticipated Schedule for Field Investigations

Literature Review

Literature Review |

September-October 2006

Snorkeling and Electrofishing

Stream Timing
Lake Creek July, August 2005*
Hall Creek July, August 2006

Snyder Creek

July, August 2006

Upper Lake Creek

July, August 2006

Muller Creek July, August 2006
Osprey Creek July, August 2006
Trap Creek July, August 2006

Crawford Creek

July, August 2006

Beaver Bill Creek

July, August 2006

Tributary SE of Trap Creek

July, August 2006

Juvenile Traps and Weirs

Upper Lake Creek

March-October 2006**

Muller Creek

March-October 2006**

Osprey Creek

March-October 2006**

Trap Creek

March-October 2006**

Crawford Creek

March-October 2006**

Beaver Bill Creek

March-October 2006**

Tributary SE of Trap Creek

March-October 2006**

Spawning Surveys

Stream Timing
Upper Lake Creek May-July 2006
Muller Creek May-July 2006
Osprey Creek May-July 2006
Trap Creek May-July 2006

Crawford Creek

May-July 2006

Beaver Bill Creek

May-July 2006

Tributary SE of Trap Creek

May-July 2006

Netting at Packwood Lake

Lake

Timing

Packwood Lake

February (if feasible) - June 2006

*As part of on-going study of Lake Creek.

**|f permits are secured in a timely manner, trapls be set during the drawdown study in SeptentBetdber 2005
when staff are at Packwood Lake frequently; nogiagp will be done mid-May through mid-June so thahinimal

number of spawners will be captured. .

9.0 LEVEL OF EFFORT AND COST

This study is intended to provide fish distribution and species composition informatibe for t
Packwood Lake Project Area by employing a variety of methods. Studygdewstt, literature
review, field investigation, data analysis, genetic analysis and repdrgiron are the major
components of this study. A group of four biologists and technicians will be responsible for
conducting this study. Table 9-1 reflects estimated person hours to conduct the studies.
Estimated cost of conducting this study will be $83,016.
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Table 9-1. Effort levels for Fish Distribution and Species Composiin Study

Staff Hours

Senior Scientists 258

Scientists 278

Technicians 224

Administrative 16

Total 784

Costs for the Lake Creek Fisheries Investigations conducted in 2004 were appedx$8,375.
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LAKE CREEK FISHERIES
INVESTIGATIONS, 2004

SECTION 1: INTRODUCTION

As part of the relicensing of the Packwood Lake Hydroelectric Prdj&dRC No. 2244), Energy
Northwest is conducting an Instream Flow Study on Lake Creek usingSR&/S Instream
Flow Incremental Methodology. Energy Northwest began fisheriestigagions to determine
species composition, distribution and relative abundance in Lake Creelg d&200%. In
response to study requests by the natural resource agenciesbasdutrder the Integrated
Licensing Process (ILP), continuing, more detailed investigatiofisbeiconducted in Lake
Creek, Packwood Lake and its tributaries, the tailrace slough and Hall ater Srgeks.

Efforts in 2004 focused on the anadromous salmonid reach of lowerQraled (the site of a
permanent anadromous barrier has not yet been determined and ggepdnd the resident
salmonids reach above the barriers and below and in the vicinityeadirop structure at the
outlet of Packwood Lake.

SECTION 2: METHODS

EES Consulting requested and was awarded a Scientific Coll&arst (SCP) for the Project
in October 2004. Energy Northwest was permitted to electrofisheapstof the anadromous
salmonid reach and use an experimental, variable-mesh gilleaptare fish just upstream of
the Project intake (see Photo 1). EES Consulting used a Smith-FRod4LBackpack
Electrofisher. The net was 150 ft (45.7 m) long and 8 ft (2.4 m) wékpvarious sized meshes
ranging from ¥ in (6.4 mm) to 3 in (76.2 mm) stretched mesh.

Photo 1. Location of experimental gilinet, Packwood Lake intake structure.

Page



Lake Creek Fisheries Investigations 2004

EES Consulting also snorkeled in the anadromous zone to begin colleateline information
and to initiate development of site-specific Habitat Suitabititex (HSI), or preference curves
for Lake Creek. When snorkeling, two biologists snorkeled in an @apstoérection, side-by-
side, and observed fish in an undisturbed state; a marker was thantipeiiocation of the fish
observation, and depth (ft), mean column velocity (ft/s) and substexe noted. If the fish
were disturbed by the diver, its presence was recorded but iimsiisurements of depth,
velocity and substrate were not recorded.

SECTION 3: RESULTS
3.1 Gillnet at the Project Intake

A total of 9 rainbow trout were observed in the gillnet that wasasound the Project intake
upstream of the drop structure. All of these fish were capturedgdtine October 13 — 16
sampling trip (Table 3-1). Rainbow trout ranged in size from 8 in (@®3 to 12 in (254 mm).

No fish were captured or observed during the Octob8sarmpling. This may have been due to
the change in water temperatures. The water temperature ohe®d3 was 13°8 (56°F)

while it decreased to 6C (44F) on October 27. Generally, a decrease in temperature below
the ?C — &C threshold results in change in behavior from vigorous diurnal foragirigss
vigorous nocturnal foraging (H. Beecher, WDFW, pers. comm. January 6, 2005).

Table 3-1. Fish Captured in Experimental Gillnet & Packwood Lake 2004
DATE Species Length (mm) Water temp 9C)
Oct. 13 Rainbow trout 203 13.3
Rainbow trout 203 13.3
Oct. 14 Rainbow trout 229 13.3
Oct. 15 Rainbow trout 254 13.3
Rainbow trout 229 13.3
Oct. 16 Rainbow trout 254 13.3
Rainbow trout 279 13.3
Rainbow trout 305 13.3
Rainbow trout 305 13.3
Oct. 27 None - 3.7

3.2 Electrofishing Surveys

Because the collection permit was not secured until October, onlglecteofishing survey was
performed in the fall of 2004. As a result, the findings are exhemmited. A total of 8

rainbow trout, ranging from 25 mm — 152 mm, were captured in Stugy4Siimmediately
downstream of the Project drop structure (see Table 3-2 and Photo 2).
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Table 3-2. Electrofishing summary, Lake Creek
Date Reach Species Length (mn)
18-Nov-04 SS4 Rainbow 25
18-Nov-04 SS4 Rainbow 76
18-Nov-04 SS4 Rainbow 76
18-Nov-04 SS4 Rainbow 152
18-Nov-04 SS4 Rainbow 152
18-Nov-04 SS4 Rainbow 127
18-Nov-04 SS4 Rainbow 102
18-Nov-04 SS4 Rainbow 102

Photo 2. Location of Electrofishing surveys, Lake Creek Study Sjiiote: survey was not
conducted at this calibration flow for the instream flow study, but ratierctirrent instream
flow of 3 cfs from the drop structure].

3.3  Snorkeling surveys

EES Consulting conducted snorkeling surveys in the anadromous reaakeoClteek from its
confluence with the upper Cowlitz River to above the second bridgeata&iudy Site 4
immediately below the drop structure. Much of this data wasatetlefor development of
rainbow trout and coho salmon HSI curve development.

Table 3-3 summarizes the results of these surveys. A totBB®fcoho salmon juveniles, 4
rainbow trout adults and 38 juvenile rainbow were observed in Lake Cidalse rainbow trout
observed in Study Site 1, below the anadromous barriers, could beregioent or anadromous
forms of O. mykiss
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Table 3-3. Summary of snorkeling surveys in LakeeR, 2004.

Life
Date Reach Species | Stage Total Comments
7/10/2004| SS1 Coho Juv 14 Preference curve developm
Unid Fry 9
Unid Juv 2
Total 25
8/11/2004| SS4 Rainbow| Juv 9 Preference curve denelat
Adult 4
Total 13
10/16/2004| SS1 Coho Juv 56
Rainbow’ | Juv 14
Total 70
10/25/2004| SS1 Coho Juv 60 Preference curve davelop
Rainbow’ | Juv 15
Total 75
Total All Coho Juv 130
Rainbow’ | Juv 38
Rainbow | Adult 4
Unid Fry 9
Unid Juv 2
Total 183

“Note: Rainbow trout@ncorhynchus mykisi Study Site 1 not distinguishable between
anadromous and resident form in this area.

Studies to determine species composition, distribution and relative aimendare initiated in
2004 and are very preliminary. The Scientific Collectors Permit was selateen the sampling
season, and only those areas above the confirmed anadromous bawidr9&3 could be

SECTION 4: ONGOING STUDIES

sampled with methods other than snorkeling.

As part of the re-licensing process for the Packwood Lake Hydtoeld®roject, Energy

Northwest is currently negotiating the scope of several gudienore fully describe the aquatic
resources in Lake, Hall, and Snyder creeks and Packwood Lake svdhsibciated tributaries.
These include the following study plans, which were submitted toatier&l Energy Regulatory

Commission on April 26, 2005 and will be revised and resubmitted in August 2005:

Anadromous Salmonid Spawning Surveys Study Plan

Entrainment Study Plan

Fish Distribution and Species Composition Study Plan
Fish Population Characterization Below the Drop Structure Study Plan
Lake Creek Instream Flow Study Plan
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Tailrace Use by Anadromous Salmonid Study Plan.

Studies will be conducted in accordance with methods and schedules contained in the approved
study plans. Reports will be generated as described in these plans.
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