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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.
Power from the Project is delivered over an 8,009-foot 69 kV tranemiise to the Packwood
substation.

This study will assess the relationship between flow and aghabitat in lower Lake Creek.
The project can divert up to 260 cfs and modify the hydrology of Ihake Creek. Flow and
the rate of change are both significant aspects of streatatthiait are among the major effects
of a hydroelectric project.

2.0 AGENCY AND TRIBE RESOURCE MANAGEMENT GOALS AND
OBJECTIVES

Washington Department of Ecology (Ecology), USDA Forest 8enand the U.S. Fish and
Wildlife Service (USFWS) requested this study (WDOE 2005, USh#es$t Service 2005,
USFWS 2005). Their resource management goals and objectives, ak istabeir study

requests, are provided below.

2.1  Washington Department of Ecology Goals and Objectives

The goals of Ecology are explained in their governing lawsregdlations and in federal laws
and regulations governing water quality. Under the Federal \Watution Control Act (also
known as the Clean Water Act, or CWA) a major objective isréstore and maintain the
chemical, physical, and biological integrity of the Nation'sexst’ Ecology is responsible for
issuing a Water Quality Certification under section 401 of the CWA for tteblectric project,
certifying that the licensee of the Project has provided rebkorassurance that State of
Washington water quality standards will be met. The Washingtoerveptality standards
specifically include an anti-degradation standard to protect fish rearsgnsp, and migration,
among the other listed beneficial instream uses. The WashiState Water Pollution Control
Act (Revised Code of Washington 90.48) and the Water Quality Stnda@vashington
Administrative Code 173-201A) set out the requirements that mushdbeto protect water
qguality. These include protection of designated uses of the agestiarce; compliance with
narrative and numeric water quality criteria; and the applicaifoall known, available, and
reasonable methods of pollution control.
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2.2 USDA Forest Service

The Aquatic Conservation Strategy (ACS), a core component of thiavidmt Forest Plan,
provides management direction aimed at maintaining or restdnmgedological health and
function of watersheds and the aquatic ecosystems contained withirfahém USDA Forest
Service. Objectives 6 and 9 are stated as follows:

Objective 6 — Maintain and restore instream flows sufficient ¢ater and sustain
riparian, aquatic and wetland habitats and to retain patterns of sediment,
nutrient, and wood routing. The timing, magnitude, duration, and spatial
distribution of peak, high, and low flows must be protected.

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

2.3 USFWS

The USFWS seeks the accomplishment of several resource goals and objeciugs the
relicensing process for the Project. General goals include the following

1. Ensure that protection, mitigation and enhancement measures anertsurate with Project
effects and help meet regional fish and wildlife objectives for the basin.

2. Recover federally proposed and listed species.

3. Conserve, protect, and enhance the habitats for fish, wildlife, and glantcontinue to be
affected by the Project.

4. Ensure that once the licensing process is complete, there dativa management plan to
allow the use of new information or new management strategegsthe term of the license,
bringing us closer to the desired level of protection for fish witdlife resources. The
adaptive approach is particularly appropriate where there ardficrent data and/or
biological uncertainties about those measures that will be mibsttive for meeting
ecosystem goals and objectives.

2.3.1 Goals for Aquatic Ecosystems

1. Protect, enhance, or restore, diverse high quality aquatic amrrifpebitats for plants,
animals, food webs, and communities in the watershed and mitigate for loss oatiegraf
these habitats.

2. Maintain and/or restore aquatic habitat connectivity in the sfedrto provide movement,
migration, and dispersal corridors for salmonids and other aquaticismgaand provide
longitudinal connectivity for nutrient cycling processes.

3. Restore naturally reproducing stocks of native anadromous and rdgtetat historically
accessible riverine habitat, using stocks that are native t€dkditz River basin where
feasible, with priority given to the restoration of listed native stocks.
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4. Provide an instream flow regime that meets the spawning, immub@aring, and migration
requirements of wild salmonids and other resident fish and amphibian specieghtitaie
project area.

5. Meet or exceed federal and state regulatory standards actvelsjéor water quality in the
basin.

6. Minimize current and potential negative project operation effeatsvater quality and
downstream fishery resources.

2.3.2 Goals for Endangered, Threatened and Proposed Species

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

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

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

In addition, an overarching USFWS goal for the new licensing oPtlgect is to succeed in
having the Commission include as license conditions, protection, notigatid enhancement
measures that sustain normal ecosystem functional procesdadjrig geomorphic, hydrologic
and hydraulic patterns, and water chemical and physical pa@anéilaintaining and improving
these functional processes throughout the term of the new licedsaenwtlirn, provide the

habitat to support healthy fish and wildlife populations.

USFWS study requests are intended to facilitate the dolledf information necessary to
conduct effects analyses and to develop conservation measurespaldasand prudent

measures, and protection, mitigation, and enhancement measures purghanEmaangered

Species Act of 1973, as amended (16 U.S.C. 8§ #63&q.)the Fish and Wildlife Coordination

Act (48 Stat. 401), as amended, (16 U.S.C. §d6deq.)and the Federal Power Act (FPA) (16
U.S.C. § 791&et seq.).

3.0 EXISTING INFORMATION AND NEED FOR ADDITIONAL INFORMATION
3.1 Existing Information

Lake Creek supports resident rainbow, and possibly cutthroat trout ardiskhspecies, as well
as several species of amphibians. Lower reaches of Lake @meelccessible to anadromous
salmonids, including Chinook salmon, coho salmon, steelhead, and sea-run ctrittoagll

of these fishes and amphibians depend on aquatic habitat that is modified by amélioges

Existing information describing Lake Creek flows is contained irPtileeApplication Document
(PAD), filed by Energy Northwest, pages 34-60 (Energy North@34). The Physical Habitat
Assessment report and appendices are available on Energy Nodhwesbsite at:
http://www.energy-northwest.com/gen/packwood/agautic.html
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3.2 Need for Additional Information

Information is needed to discern whether the current level ofifldvake Creek below the drop
structure, at different times of the year, is adequate toqgtratel enhance fish and amphibian
populations.

4.0 NEXUS BETWEEN PROJECT OPERATIONS AND EFFECTS ON RESOURCES

The current license requires a minimum instream flow in LateelCof 3 cfs below the drop

structure, with a flow at the mouth of Lake Creek of 15 cfs. Rsggrflows were higher. The

reduced flows have the potential to limit the viability of desit fish and amphibian populations
as well as the spawning and rearing success of anadromous fish near the makéh@ieek.

5.0 STUDY AREA AND METHODS
51 Study Area

The Study area is Lake Creek from the drop structure downsteas confluence with the
Cowlitz River.

5.2 Methods

An Instream Flow Study was initiated in 2004, conducted accordingetmsitream Flow Study
Guidelines of the Washington Department of Fish and Wildlife andghington Department
of Ecology fttp://www.ecy.wa.gov/programs/wr/instream-flows/Images/psftgdraft%206-
03.pd). The study results will include wetted area and wetted widtbxamine refuge habitat
for young-of-year in relation to different flow levels. Infornostiregarding the drainage area
and the confluence river mile of the major tributaries that flitev Lake Creek will be provided
in order to determine the flow quantity contributed by the tribigarfgeld calibration data have
already been collected.

A total of 11 falls and 23 chutes were identified by the Rddesvice in 1993 and confirmed by
EES Consulting in 2004. Study of potential barriers on Lake Crdekng conducted under the
Fish Passage Barriers and Fish Population Characterization Near thStfuctpre study plans.

Energy Northwest has been consulting with the agencies and taobes/er a year on the
instream flow study, with consultation continuing on an ongoing bagis. piotocol developed
in consultation with the Water Quality and Aquatics Resources Gbeemis included as
Attachment 1.

The Instream Flow Study was conducted in 2004; however, the highest tha could be
released by the Project downstream of the drop structure3&ere34 cfs. Flows of that level
allow modeling hydraulically up to approximately 80 — 90 cfs at thwp dstructure. The
agencies and tribes requested a release of higher flows iffioaint@ potentially model up to
260 cfs at the drop structure, which is equal to the certifidagaréace water right issued to the
Project.
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Energy Northwest has tentatively scheduled a planned overtopping aroihhstructure for June
2006 (weather and inflow dependent) to address flow needs for this agudgll as the Fish
Passage Barriers, Gravel Transport, and Large Wood study plans. June is thenwbith the

inflow to Packwood Lake is the greatest and when most overtopping ewargsoccurred
naturally; therefore, impact on spawning anadromous salmonidsnergmg fry should be
minimized.

EES Consulting is continuing to collect preference curve data taséé in the Lake Creek
hydraulic models.

53 Products

The products of the Instream Flow Study will be draft and fiepbrts. Draft copies of the
Instream Flow Study will be provided to the agencies and tfdrea®view and comments. The
final study report will be provided to the agencies and tribes.

54 Consistency with Generally Accepted Scientific Practice

The Instream Flow study is being conducted according to established protocetstadog the
agencies and tribes as part of the Water Quality and Aquatics Resourcegt€emm
consultations.

5.5 Relationship with Other Studies

Results from the Lake Creek Instream Flow and Habitat Asssds Fish Population
Characterization Near the Drop Structure, Fish Distribution andci&peComposition,
Anadromous Salmonids Habitat and Spawner Survey, Amphibian Survey, Fsstg@&arrier,
Large Wood, Gravel Transport, and Water Quality studies will beidenesl in determining
impacts to Lake Creek from the Project.

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. Currensegpatives include staff
from Energy Northwest, EES Consulting, Watershed Dynamics, WDBBFEWS, NOAA
Fisheries, Department of Ecology, the Forest Service, the @avitie, and the Yakama Nation.
The Committee was consulted on the Draft Study Plan, Lake Cnstledm Flow Study and
Habitat Assessment (Attachment 1) and the transect selediwhsyas provided with the results
of the physical habitat assessment. Consultation is expectedntmue throughout the
relicensing period. Draft copies of the study will be providedht dgencies and tribes for
review and comments. The final study report will be provided to the agencies aad tribe
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7.0 PROGRESS REPORTS, INFORMATION SHARING, AND TECHNICAL
REVIEW

Technical reports, including the draft and final Instream Floponts will be shared with
agencies, tribes, and other stakeholders. Energy Northwest @aondstdtant will also report on
the methods, progress, and results of the study at Water QuatityAquatic Resources
Committee meetings.

8.0 SCHEDULE

Instream flow study hydraulic data collection was completedOod for release flows at the
drop structure of 3 cfs, 13 cfs, and 33 cfs. Data collection foengmte curve development and
verification is ongoing. An additional high flow water surfaceval®n survey is tentatively
planned for June 2006. Model calibration and agency consultation regarefagepce curves
and model calibration will be conducted in fall/winter 2006 and spring 208%udy site
weighting is pending the results of the Fish Passage Barriers repdudpisge segmentation.

9.0 LEVEL OF EFFORT AND COST

Approximately $67,210 was spent on Lake Creek Instream Flow studiegjimgthe Physical
Habitat Assessment in 2004. Remaining tasks include completion efereé curve data,
transect calibration, hydrologic analysis, consultation with the@ge and tribes, and draft and
final report writing. Energy Northwest has also agreedtegit a planned spill, tentatively in
spring 2006, to get an additional measurement at a higher flows. edtimated that it will take
three days of releases to secure the necessary measugramntre four sites, plus the time to
develop site-specific hydrology, calibrate the models, developrprefe curves from collected
data, and to write the report. Estimated costs for completingtdkls are approximately
$39,131, excluding the cost of lost generation.
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PACKWOOD LAKE HYDROELECTRIC PROJECT

DRAFT STUDY PLAN
LAKE CREEK INSTREAM FLOW STUDY AND
HABITAT ASSESSMENT

1.0 INTRODUCTION

Energy Northwest, a municipal corporation and jooperating agency of the State of
Washington, operates the Packwood Lake Hydroele&ragject (Project) near the town of
Packwood in Lewis County, Washington. The Federa&rgnRegulatory Commission (FERC)
licensed the Project on July 7, 1960 (effective Mai¢ 1960), designated as Federal Power
Commission License No. 2244. As owner of the Projenergy Northwest intends to file an
application for a new license pursuant to the regatissued by FERC in 2003, which
established the Integrated Licensing Process (ILP). etJtide ILP regulations, a license
applicant must file a Notice of its Intent (NOI) ttefa license application no less than five years
before the current license expires. At that time, ltbensee must also submit to FERC and the
resource agencies, a Pre-Application Document, aantpiexisting, relevant, and reasonably
available information describing the existing enviremt and the potential effects of the
licensee’s intended project proposal, including proggseject facilities and operations. Based
upon resource information and potential impacts Jitensee must provide a preliminary list of
studies that relate to the identified resource issues.

Among the purposes of the ILP is to foster an efficiantl collaborative approach to
determining project effects and appropriate proteatneasures. In that spirit, Energy Northwest
has taken a proactive approach to relicensing it«vwRsmd Lake Hydroelectric Project by
initiating collaborative scoping of studies to deyetbe data and analyses that will be required
for issuance of the water quality certification bye thVashington Department of Ecology
(WDOE) under Section 4010f the Clean Water Act.

The Project is located east of the community of Packinn the Cascade Mountains (see Figure
1-1). Packwood Lake lies within the Gifford Pinchiational Forest. The Project includes: a
drop structure, which regulates lake surface elevatimhis located a short distance downstream
from the natural outlet of the Lake; an intake dtnes, an approximately 23,000 ft-long, partially
subterranean flowline; a surge tank; a 6,000 ft-lgegstock; and a powerhouse (turbine-
generator rated at 27,500 KVA). The powerhousedatéd at the base of the mountain adjacent
to the community of Packwood. The powerhouse tzlrlow discharges into a constructed
stilling basin. It then travels through a lined taskachannel about 8,000 ft in length to its
confluence with the Cowlitz River. The tailrace luaes a 200 ft highway culvert and 360 ft
flume over Hall Creek.

The Project is operated in a baseload manner demengion water availability and power
contracts. The Project has a water right for 26@ufshe Project does not operate at capacity at

Packwood Lake Hydroelectric Project (FERC No. 2244) Draft Study Plan
Energy Northwest Page 1 Issue — Instream Flows



all times. Average power production is 10 Mw relatito a turbine generator rated at
27,500 KVA.

The total area drained by Lake Creek and Packwaad lamounts to approximately 12,288
acres (19.2 square miles) at the drop structure ajgbQ@&cres (26.5 square miles) upstream of
the confluence of Lake Creek and the Cowlitz Rividre total surface area of the lake is 452
acres (0.7 square miles). The natural lake elev@fns 2,857 ft MSL, which is approximately
1,800 ft above the powerhouse. The Project seagaegillates the lake level so that it is at El
2,857 ft £6 in summer recreation months and drawn down to neddhan El 2,849 ft MSL
during winter months. This provides 8 ft vertical atgg usable by the project. When lake level
rises above the drop structure crest elevation anohtilee is at capacity (or not operative), the
flow passes over the drop structure into Lake Creekndowam of the lake. Currently, the
FERC license for the Project requires a minimum iastrélow of 3 cfs, at the drop structure
immediately downstream of the outlet of Packwood e.akThere is also an instream flow
requirement of 15 cfs at the confluence of Lake Kredth the Cowlitz River. Energy
Northwest is not currently required to measure thig flo

1.1  Study Purpose

The purpose of this study is to develop informatioaupport the 401 water quality certification,

to be issued by the Washington Department of Ecoldgy@E), necessary for operation of the

Project under a new FERC license. The Parties tgkangin this collaborative scoping process
will use the results of these studies to evaluate, re@rmmand propose appropriate instream
flows for Lake Creek below the Project drop structfoe incorporation into the subsequent

FERC license for the Project.

1.2  Study Consultation

This study plan is prepared for the Packwood Lake éBldctric Project Fish, Aquatics, and
Instream Flow Committee (Committee), which is an timfal group formed to collaboratively
design and implement aquatic studies that will supgietapplication for 401 water quality
certification of the Project. Table 1-1 lists Comeett members and their respective
representatives. Membership of the committee is ceggpof technical representatives who can
commit to attend planned meetings. Other represeasatvill be informed of all technical
meetings and are invited to attend.

Packwood Lake Hydroelectric Project (FERC No. 2244) Draft Study Plan
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Table 1-1

Packwood Lake Hydroelectric Project Fish, Aquatics and Instram Flow Committee

Organization

Representative

Energy Northwest

U.S. Forest Service (USFS)

Washington Department of Fish and Wild
(WDFW)
Washington Department of Ecology (WDOE)

NOAA-Fisheries

US Fish and Wildlife Service

Cowlitz Tribe

Confederated Tribes and Bands of the
Yakama Nation

FERC

EES Consulting (EESC)

Ms. Laura Schinnell
Ms. Bernice Kasko
Mr. John Roland
Ms. Ruth Tracy
Mr. Carl Corey
Mr. Ken Wieman

Ms. Margaret Beilharz

Mr. Dean Grover
Ms. Lauri Vigue
Dr. Hal Beecher
Ms. Deborah Cornett
Mr. Rusty Post
Mr. Blane Bellerud
Ms. Lou Ellyn Jones
Mr. Mike lyall
Mr. George Lee

Mr. Ken Hogan
Dr. Frank Winchell
Mr. John Blum

Mr. Kent Doughty

1.3 Existing Relevant Information
1.3.1 Packwood Lake/Lake Creek Watershed

The natural elevation of Packwood Lake lies at 2,857approximately 1,800 ft above the
Project powerhouse. Packwood Lake and Lake Cxembounded on the southwest by Snyder
Mountain, elevation 5,030 ft, and on the northwegsinountain ridges with elevations ranging to
5,300 ft (Washington Public Power Supply System 1971)

Originating as rainfall and snowmelt in the Goat Rodkilderness Area and the Cascade
Mountains draining into Packwood Lake (surface arfed5@ acres), Lake Creek flows to the
northwest approximately 5.3 miles to the upper CawRiver, Lewis County, Washington.
Lake Creek empties into the upper Cowlitz River ppraximately River Mile 129.2. The
Packwood Lake drainage is mostly contained within @i&ord Pinchot National Forest
boundary (the first 0.7 miles are private lands).

The gradient of Lake Creek is relatively high, agang about 6.3% from the lake to its
confluence with the Cowlitz River. Segment gradiemange from a low of about 2%
immediately upstream the confluence of Lake Creethlie Cowlitz River to 20% in the
canyon reach.
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1.3.2 Lake Creek Hydrology

Two USGS gaging stations have been operated on LeéekCThe gage immediately down-
stream of the drop structure (No. 14225500 — El.2@2ft — 18,555 daily flows) operated from
October 1, 1911 through September 30, 1980, wittamage area of 12,288 acres (19.20 square
miles).  Another gage was operated from Septembd9Q7 through November 22, 1977,
upstream from the confluence of Lake Creek with @wwlitz River (No. 14226000 — El.
1,190.0 ft — 7,798 daily flows), with a drainageaaoé 16,960 acres (26.50 square miles). Mean
annual flow as measured at the drop structure was tfd..5Details concerning hydrology for
Lake Creek are included in a separate hydrologyrtguilished in June 2004.

1.3.3 Physical Habitat Surveys

In 1993, the USFS conducted physical habitat survdyta@e Creek from the outlet of

Packwood Lake downstream to its confluence (USFS)1993FS divided Lake Creek into six
reaches based upon the geomorphology of the creekhelsurveys, the USFS indicated the
presence of numerous falls (11) and chutes (23) thomigthe entire reach. The USFS
determined that Lake Creek has 1.9 miles of poteamadromous habitat, and 5.4 miles of
resident rainbow habitat.

Table 1-2 summarizes study reach meristics as evalltatle Forest Service. Figure 1-2
depicts the longitudinal gradient of Lake Creek fitsrmouth to Packwood Lake.

Table 1-2
Lake Creek Meristics per USFS Survey, 1993
Meristic Reach1l | Reach?2 Reach3 Reach 4 Reach 5 Reach 6
Length (miles) 0.7 0.9 0.9 0.9 1.8 0.5
Gradient (%) 3 10 8 8 5 8
gg”kf“" Width | 1081 | 1563 | 17.62 28.91 10.90 23.64
Substrate Sm. Bldr} Sm, Lg | Sm bldr, Lg bldr, Cobble, Cobble
cobble bidr. gravel cobble gravel

Pools/Mile 37.1 40.0 28.9 41.1 31.7 44.0
LWD/Mile 0.0 6.3 9.2 18.1 16.5 7.4
Fish Species Rainbow Rainbow| Rainbow | Rainbow | Rainbow Tr.| Rainbow

Tr. Tr. Tr. Tr. Tr.
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Lake Creek Streambed Profile
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Figure 1-2. Lake Creek Longitudinal Profile
1.3.4 Fish Species Composition and Abundance Surveys

The USFS, as part of the physical habitat surveygjuaiad snorkeling surveys of Lake Creek
in 1993. Results indicated that only rainbow tradih¢orhynchus mykissvere present in Lake
Creek, with a total of 464 observed (28% adult; j@%nile). Table 1-3 summarizes the results
of this survey. Surveys by the USFS and others wenducted prior to the reintroduction of
anadromous salmonids in the upper Cowlitz River waggtshinformation regarding the current
distribution and species composition of the fish asserablaipwnstream of the anadromous
barrier is lacking.

Table 1-3
Lake Creek Relative Fish Abundance by Reach
Reach Species Adult Juvenile Total
1 Rainbow 3 1 4
2 Rainbow 14 40 54
3 Rainbow 16 39 55
4 Rainbow 52 116 168
5 Rainbow 28 90 118
6 Rainbow 18 47 65
Total 131 333 464

Y From USFS snorkeling surveys 1993

WDFW has also conducted rainbow trout spawner surveyshutaries to Packwood Lake.
These include Osprey Creek, Trap Creek, Muller Craek, a tributary to Upper Lake Creek
(WDFW 1999, 2000). Table 1-4 summarized informatrem WDFW regarding rainbow trout
spawner surveys of tributaries to Packwood Lake froi9192003.

Packwood Lake Hydroelectric Project (FERC No. 2244) Draft Study Plan
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Table 1-4

Rainbow Trout Spawner Surveys, Tributaries to Packwood Lak¥
Small
Tributary Trib.SE
Date Osprey Trap Muller to Upper Beaver of Trap
Creek Creek Creek Lake Bill Creek Creek Total
Creek
1979 - - 194 - - - 194
6/18/81 16 18 67 5 - - 106
6/29/82 - 0 0 0 - 0 0
6/20/83 0 - 0 - - - 0
1984 - - 55 317 - 40 412
6/26/85 3 0 14 200 - 0 217
6/27/86 - - 13 112 - - 125
6/9/87 - - 78 332 - - 410
6/16/88 - 180 61 721 - 4 966
6/14/89 490 160 180 405 82 5 1322
6/15/90 24 5 149 60 - - 238
6/19/91 314 94 399 363 - 0 1170
6/20/95 1 0 86 166 - - 253
6/28/96 0 3 299 238 - - 540
6/25/97 29 13 590 214 - - 846
6/24/98 28 9 374 220 - - 631
7/6/99 19 30 155 107 - - 311
6/29/00 355 27 249 153 - - 784
6/25/02 138 60 414 265 - 8 885
6/25/03 181 6 201 305 - 0 693

YFrom WDFW spawner surveys
?An estimated 150 were grouped at the mouth; these mot counted.
A dash indicates no survey

1.3.5 Cowlitz River Settlement Agreement

Tacoma Public Utilities entered into a Settlemente®gent on August 10, 2000, to resolve
natural resource issues associated with the relicensiig ©@bwlitz River Project (consisting of

Barrier, Mossyrock and Mayfield dams), located dowewstr of the Packwood Lake

Hydroelectric Project. Parties to the Settlement ekgrent include the City of Tacoma,
Washington, Department of Public Utilities, Light Bimn; Washington Department of Fish and
Wildlife (WDFW), Washington Department of Ecolog?DOE), Washington State Parks and
Recreation Commission; United States Fish and Wild&iévice (USFWS), National Marine

Fisheries Service (now NOAA Fisheries), United States$t®ervice (USFS) - Gifford Pinchot

National Forest, Interagency Committee for OutdoecrRation (IAC), Lower Columbia Fish

Recovery Board, Lewis County, Confederated Tribes 8@ahds of the Yakama Nation

(CRITFC), Trout Unlimited, and American Rivers.

As part of the Cowlitz River Project Settlement Agreent, anadromous fish are to be
reintroduced into the upper Cowlitz River aboverigay Mayfield, Mossyrock and Cowlitz Falls
dams via trap-and-haul. The target species are Chif@otshawytschaand coho @. kisutch

Packwood Lake Hydroelectric Project (FERC No. 2244)
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salmon, and steelhead tro@.(mykiss There are also plans to release cutthroat t@uclarki)
above the dams. Fish are also passed above the CBallézHydroelectric Project, owned and
operated by Lewis County PUD.

1.4 Relation to Other Studies

Information relevant to evaluating instream flow isst@r this reach will also be incorporated
into the 401 Water Quality Certification Study.

Information on rainbow trout spawning timing and esx to habitat in Packwood Lake
tributaries can be gathered while collecting Paclkivoake water quality data.

2.0 STUDY OBJECTIVES

Currently, the FERC license for the Project requaasinimum instream flow of 3 cfs, at the
drop structure immediately downstream of the outlePackwood Lake. There is also an
instream flow requirement of 15 cfs at the confluentdé.ake Creek with the Cowlitz River.
Energy Northwest is not currently required to measheeinstream flow. The overall objective
of this study is to develop information that supports dontinuation of these instream flow
requirements (issued as part of the 401 certification)Project operation under a new FERC
license. Specific study objectives are:

Document the location and physical attributes ofrtieest downstream barrier in Lake
Creek to upstream anadromous fish passage.

Quantify the rate of water elevation (stage) changbe Cowlitz River side channel that
receives the Project tailrace flow resulting fromj€costartup and shutdown as well as
variable flows due to normal Project operations, dodument the associated rate of
change in stage and other key physical attributdsi®stde channel, and

Quantify the relationship between flow and habitatdll life stages of target species by
conducting an instream flow study. In order to qifanthis relationship, Energy
Northwest will:

Use existing hydrologic records for Lake Creek dowiastref Packwood Lake to
define the seasonal and annual hydrologic regimeludimg estimates of
accretion.

Use existing habitat survey data and data from suppl&hbabitat surveys to
define study reaches and study transects that are egpatge of the habitat
variability within Lake Creek downstream of the dsipucture at the lake outlet.
Use existing information and supplemental surveys toument the relative
abundance, distribution and species composition fodeasiand anadromous fish
in Lake Creek between the outlet at Packwood Laicethe stream’s confluence
with the Cowlitz River.

Identify target species for conducting instream flowdsts in Lake Creek
downstream of the drop structure at the lake outlet.

Packwood Lake Hydroelectric Project (FERC No. 2244) Draft Study Plan
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Evaluate the effect of Project manipulation of tbeel of Packwood Lake on aquatic
habitat in lake tributaries and aquatic connectiligyween the lake tributaries.

3.0 STUDY AREA

The Lake Creek Instream Flow Study Area will extéman the drop structure, a short distance
downstream of Packwood Lake (RM 5.3) downstream eéactinfluence of Lake Creek with the
Cowlitz River (approximate RM 129.2). This study Iwalso address ramping rates for the
Project tailrace (including the backwater slough)e Tailrace carries water about 8,000 ft from
the Powerhouse to where it joins the Cowlitz Riveaigaroximately RM 125.2.

Rainbow trout are known to inhabit Lake Creek aadkwood Lake. The Cowlitz River Project
Settlement Agreement includes the upstream passageing €phinook and coho salmon, as
well as steelhead and cutthroat trout to areas alb@v€ity of Tacoma and Lewis County PUD
dams. Currently, only rainbow trout are known tiize Lake Creek. Coho salmon a have been
observed in the Project tailrace and salmonid finggs were observed in Lower Lake Creek
during an April 22 site visit.

The study area for Lake Creek includes only Lake KCes®l its associated habitats (i.e., edge
and mid-channel). This study area does not encompgssf drmke Creek’s tributaries or their
associated habitats.

3.1  Study Reaches

As mentioned above, USFS conducted physical habitaegs of Lake Creek in 1993. The
information was very detailed and provided baseliaga dfrom which to compile habitat
frequencies for the instream flow study transect sele@nd study site and transect weighting.
Physical habitat surveys were conducted in April aray ldf 2004; a physical habitat assessment
report was published in June 2004.

Energy Northwest has segmented Lake Creek below tipestiructure into five study reaches:

Reach 1: Lake Creek from confluence of the Cowlltzer upstream to RM 0.7 (FS
boundary)

Reach 2: From the FS boundary upstream to RM pgefuend of lower canyon)
Reach 3: RM1.3-3.5

Reach 4: RM 3.5 -RM 4.9, and

Reach 5: RM 4.9 to the Packwood Lake drop structure

Reach segmentation is described in physical habitat assstsiseport distributed in June 2004.
4.0 METHODS

The methods for the instream flow study are designednpile and acquire information on:
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Hydrologic regimes in Lake Creek downstream of PaddMoake

Distribution of geomorphic channel types and mesothaltypes and barriers to
upstream migration of anadromous and resident species

Fish relative species composition, distribution andndance including life history
periodicity of rainbow and cutthroat troutspring chinook and coho salmoand
steelhead trout( depending upon species reintroduction per the Cowiver Project
Settlement Agreement).

Hydraulic and habitat geometry relationships (stagpthd wetted perimeter, velocity,
substrate and cover as a function of discharge) dweerange of flows modeled and
habitat suitability indices (HSI) for salmonid speciés/Istage of interest (depth,
velocity, substrate, cover)

4.1 Characterization of Reach Hydrology

Hydrologic records and project operations will be lyred to create hydrographs showing
baseflows and effects of project operation by sea@werlapping data from both the upper gage
station (No. 14225500) and the lower gage station. (M226000) will be correlated to

determine the relative rate of inflow through thedstreach.

4.2  Physical Habitat Assessment

4.2.1 Physical Habitat Survey

Physical habitat data are used to designate strearheseamnd study transects. The habitat
survey data also provide a basis for weighting the te$tdm individual transects and study
reaches when compiling habitat — flow relationshipgtie study stream.

The USFS surveyed habitat in this reach in 1993.a fram this survey, along with a ground-
truthing, verification survey will be used to refittee descriptions of the physical habitats and
the study reaches. Table 4-1 describes habitat tygiegcased in this survey.
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Table 4-1
Habitat Type Coding and Description

Code | Habitat Name Habitat Description
Pool Slower velocity and deeper, non-turbulent flow with a strong hydraulic
1 control.
Lateral pool Pool formed on the margin of the stream as a result ofisatiglement,
substrate composition, or thalweg location. (Generally, at least %2 of the
2 pool perimeter interfaces with the adjacent habitat unit).
Plunge pool Flow at head is vertical passing over an obstruction: fastentrbfien
3 with a bubble plume down the center.
Glide Smooth, generally unbroken surface, generally laminar flow, moderate to
4 shallow depth, often-smaller substrates.
Riffle Shallow with moderate velocities (less than run), laterabbotirofile is
usually uniform; surface is broken but not turbulent like a run, gradient
5 <4%.
Run Like a glide except faster velocities and somewhat more turbsigface
6 may be broken by protruding rocks.
Boulder garden A run with lots of randomly placed large boulders causing flow
7 irregularities; flow is not necessarily turbulent.
8 Chute All the flow is concentrated in a narrow area. Flow is fastryofast.
Rapid Water (rough, turbulent surface, usually with standing wave at the
hydraulic jump that occurs at the bottom as the flow rapidly decelerates
into a pool, although it could merge into a riffle; water surface slope 2.5-
9 4%.
Cascade Turbulent flow with pronounced vertical drops causing a stepdézhgra
10 substrate often boulders and cobble.
Braided One or more divisions of the stream channel separated by islands of
11 channel substrate not well vegetated.
12 Split channel | More than one permanent channel.
13 Side Channel| A flow dependant channel separate from the permanent channel.
Plunge Pool | A transitional area where turbulent water from a plunge pool begins to
14 Tailout settle out. Typically preceding a run or glide.
Falls A large vertical drop. Water typically plunges into a pool, satesbften
15 bedrock or large boulders.

The purpose of the habitat assessments is to providendaider to stratify the stream into study
reaches and to select transects that represent thathgpés found within Lake Creek below the
drop structure. A limited physical habitat surveyLake Creek, beginning at the drop structure
and proceeding downstream for the purpose of vegfgiurrent habitat condition was conducted
in April and May 2004. Habitat was sampled ever@ ft5down the stream thalweg. At each
station, the following information was collected:

Habitat type and description of sampled site
Wetted channel width

Bank full channel width

Mean depth (sampled at %, %2, and % of the width)
Dominant and subdominant substrate
Photographs of each habitat sampled
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Distance along stream (measured from drop structuremrthe Lake Creek confluence
with the Cowlitz River)
Notations or comments of interest (i.e., presence afgpr inflow into creek)

Information gathered will be used in conjunctionhtihe USFS sampling, stream profile maps,
hydrology and location of anadromous barriers to segthe stream into study reaches, select
potential transects, and determine study reach anseitaweighting.

Anadromous Barrier Survey and Confirmation

Under the Settlement Agreement for the Cowlitz RifAgojects, anadromous salmonids are
currently being re-introduced into the upper CaRiver. There is the potential for anadromous
salmonids to utilize the lower portions of Lake Creék.barrier survey was conducted

concurrently with the physical habitat surveys to tdgnbarriers to upstream passage for
anadromous salmonids. The criteria, as establishedwgrB@nd Orsborn (1985) are proposed
for use. Using the criteria in Powers and Orsbo®B8%), steelhead trout have the greatest
leaping ability, followed by Chinook and coho salmo

The first total barrier to anadromous fish will be sy®d, photographed and measured, and its
location noted. Other barriers (i.e., falls and ebBuwill be documented on the physical habitat
surveys; measurements of these barriers were previodldgted by the USFS. Results will be
presented to the Committee for review and approval.

Transect Selection and Segment Consolidation

Consolidation of stream segments is necessary to intetiraphysical and biological attributes
identified in the physical habitat surveys and torgefa reasonable number of study sites for
instream flow analysis.

Transect selection will be based primarily upon #slts of habitat surveys. Transects are used
to model fish habitat available or habitat importantritical to a species or life stage of interest.
Criteria for transect selection include the following

a) The transect is representative of habitat typesgcasp micro-habitat features and/or
critical habitat for target species and life stagebiwithe study reach;

b) Presence of physical features, such as verticalsbamkich may hinder or facilitate
measurements;

c) Stream hydraulics amenable to accepted computdelng methods; and
d) Accessibility and safety.

A map showing stream reach delineations and transeatidos is included in the physical
habitat assessment report distributed in June 2004.
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4.3  Fisheries Population Assessment

The Committee will consider the needs of the amadies and resident salmonid species present
in the Lake Creek and Project tailrace areas. Tageties, or species of specific concern, and
associated life stages of interest, have not yet beerified by the Committee.

The USFS snorkeled Lake Creek in 1993. Rainbow tn@ag the only species observed above
and within the diversion reach of Lake Creek dursmprkeling surveys. These surveys,
however, were conducted before the Settlement Ageae was implemented for the Cowlitz
River Project. Energy Northwest proposes to verigy phresence (absence) of salmonids below
the drop structure on Lake Creek.

Table 4-2 is greliminaryidentification of fish utilization within the studyea as well as target
species and life stages for which flow-habitat retedfops will be quantified. Target species,
life stages and life-stage periodicity will be finadzafter completion of population surveys and
consultation with the natural resource agencies @eistr
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Table 4-2

Preliminary Fish Utilization and Target Species and Life Stages by Locain Within the Packwood
Lake Study Area"

Species Present Target
Location Species Life Stage Species Life Stage
Packwood Lake and Tributaries Rainbow Trout Jueadult Rearing N/A
Spawning
Lake Creek from first anadromouysRainbow Trout Juvenile/adult Rearing | Rainbow | Juvenile/adult
barrier upstream to drop structure Spawning Trout Rearing
Spawning
Lake Creek from Cowlitz Rainbow Trout Juvenile/adult Rearing | Rainbow | Juvenile/adult
Confluence to first anadromous Spawning Trout Rearing
barrier Coho Salmofi Juvenile Rearing Spawning
Spawning?
Steelhead Trof | Juvenile Rearing
Spawning?
Cutthroaffrout? | Juvenile/adult Rearing
Spawning”
Spring Chinook | Juvenile Rearind
Salmon? Spawning”
Project Tailracé’ Rainbow Trout Juvenile/adult Rearing | Rainbow
Spawning Trout®
Coho Salmor? Juvenile Rearind
Spawning?
Steelhead Trof | Juvenile Rearing
Spawning?
Cutthroaffrout? | Juvenile/adult Rearing
Spawning?
Spring Chinook | Juvenile Rearind
Salmon? Spawning”

YPreliminary Only. Species present and target Esebave not been agreed to. Final target spesibde
determined after consultation with the natural resi® agencies and tribes.

%/ Subject to implementation of the Cowlitz Riverj@rbSettlement Agreement.

¥ Not subject to instream flow study; will be inadadin ramping rate evaluation.

A draft periodicity chart of salmonid species that mese the Project study area will be
developed after consultation with the natural resmagencies and tribes.

Energy Northwest proposes to verify the presence @ative distribution of salmonids in Lake
Creek downstream of the drop structure. A combinatibelectrofishing, snorkel surveys and
spawner foot surveys will be conducted.

4.3.1 Electro-Fishing Surveys

Where the creek is accessible and conditions are cedtac sampling at and below the first
anadromous barrier, Energy Northwest will use an edtther to determine relative species
composition, distribution and abundance of salmomidbe potential anadromous zone. Habitat
types associated with salmonids captured during theseysuwill also be identified. Fish will
be measured to the nearest mm and released. HEiutrg surveys are contingent upon
securing the necessary permits from the appropriateat@aésource agencies.

Packwood Lake Hydroelectric Project (FERC No. 2244) Draft Study Plan
Energy Northwest Paged Issue — Instream Flows



4.3.2 Snorkeling Surveys

In areas above the first identified and confirmeddromous barrier, Energy Northwest will
sample accessible habitat types and estimate the lefhtjtke rainbow trout observed as well as
any other identified resident salmonid species.

4.3.3 Anadromous Salmonid Spawner Surveys

After consultation with the natural resource agenares tribes, Energy Northwest will conduct
spawner surveys for anadromous species that couldtiaditentilize Lake Creek. The purpose
of these surveys will be to document presence or absdEngering Chinook, coho salmon or
steelhead trout, as well as their spawning timingiasent.

4.4 Instream Flow Study Methods

The primary method used to study the Lake Creek SArda will be the standard USFWS
Instream Flow Incremental Methodology (IFIM). Gealbr, instream flow study procedures
will follow the WDFW Instream Flow Guidelines (WDOmB& WDFW 2003). If the IFIM is
found not to be applicable due to complex hydraulibe Plunge Pool Methodology, initiated by
Dr. Hal Beecher of WDFW, may be used.

4.4.1 Instream Flow Incremental Methodology (IFIM) and Measurements

The IFIM is based on the premise that stream dwefisty prefer a certain range of depths,
velocities, substrates and cover types, depending orspgbeies and life stage, and that the
availability of these preferred habitat conditiongies with stream flow. With input from
stream flow, substrate, and cover type measurementh;Itfleuses a set of computer programs
developed by USFWS to quantify habitat availabibixer a range of flows. It is important for
the water manager to recognize that the resulteostidy is not a set value but a range of values
to be used as a tool for determining relative amoointsbitat available at various stream flows.

An instream flow study utilizing the IFIM will be cducted in the applicable reaches of Lake
Creek. Protocols will follow those outlined in, “Auigle to Instream Flow Setting in
Washington State” (WDOE and WDFW 2003).

Once transects and study reaches are approved byathealnresource agencies, Energy
Northwest will employ the “three-flow” method for &wating transects. In the “three-flow
method,” three separate calibration flows are medsw#h a full set of depth and velocity
measurements at each flow. Water surface elevationschadnel cross-sections will be
surveyed, relative to benchmarks and headpins, atfeaghwith an auto-level and stadia rod.
Where feasible, benchmarks of transects in each sttelygi be “tied together” by surveying
their relative elevation.

Energy Northwest will hydraulically model the enteeoss section of all transects in the Lake
Creek Study Area. Water surface elevations will Beriaat all calibration flows.
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Study Reaches

Study reaches were identified subsequent to the physitatat surveys. A physical habitat
assessment report, detailing study reaches and transastsulamitted to the committee in June
2004; study reaches and transects are being selectamhsultation with and the approval of
these parties prior to initiation of the instream jporof the study.

Calibration Flows

Three calibration flows will be measured at eachsieah Calibration flows will be referenced

to releases from the drop structure located belowPtdkwood Lake outlet. Subject to further
review of existing hydrologic information, Energy ftlovest recommends a range of calibration
flows, as shown below:

High Flow Measurement: 35— 40 s
Middle Flow Measurement: 15 - 18 cfs
Low Flow Measurement: 6 cfs

Y Flow pattern and weather dependent.

Target Modeling Range

When using the “three-flow” regression model, the go&b be able to model 2.5 times the high-
flow calibration measurement, and to 0.4 of the ftow calibration measurement. Therefore,
the target modeling range would be from approxitgadecfs — 100 cfs at the upper end of the
study reach (downstream of the drop structure); théeim@nge would expand for downstream
measurements to account for accretion. EXxisting hygio data will be analyzed to determine
average seasonal accretion rates within the diverseathr of Lake Creek. Concurrent
measurements will be taken at each study site durifgat#on flows.

Water Surface Elevations

Water surface elevations (WSE) will be measured foh ed the three calibration flows at each
transect. WSE will be referenced to a benchmark dach transect. A stage/discharge
relationship for each transect will be determinedhgylFIM Subroutine, PHABSIM.

Verticals/Velocity Measurements

Energy Northwest proposes three full velocity set messents. As a general rule of thumb,
there will be a minimum of 20 — 25 depth and velpoleasurements taken at the low calibration
flow, with correspondingly more measurements takeho#th the middle and high calibration
flows, due to more of the channel bed being inurdlaténigher flows.

Water Surface Elevations will be recorded at evéow fmeasured, and the bottom profile will
also be determined through surveying and depth measute at each cell.
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Surveying Methods

Transect measurements will be tied to a semi-permdrarthmark at each transect. Where
feasible, groups of transects will be tied togetheV@mnreferenced to a USGS benchmark if any
are available in the vicinity. Thalweg depth viié noted. Slope and stage of zero flow will also
be determined in the field. [Note: when the IFGbdPam is given three stage/discharge
measurements, the model determines the slope of ttie freen these measurements rather than
from the input of slope in the data deck].

Substrate and Cover Codes

WDOE and WDFW have standard substrate and cover cadée ilnstream Flow Guidelines
Report (2003). Energy Northwest will use these sulesaatl cover codes in the instream flow
study and will include these in the final study plan.

Modeling Parameters

As a rule of thumb, attempts are made to generallyapalate to 40% of the low-flow
calibration measurement and 250% of the high-flolbation measurement in order to model a
range of flows sufficient for analysis. Model performea and model calibration, use and
extrapolation will be approved by the IFIM experts the Committee. Energy Northwest will
use standard and approved methods to calibrate madélsation will be approved by WDFW
and WDOE instream flow experts.

4.4.2 Plunge Pool Methodology

Where possible, instream flow studies using the IFIM ba&lemployed. Where hydraulics are
complex, this method may not work effectively. Qmreumstance where an alternative method
may prove a more effective evaluation tool, is whibeshabitat consists mainly of plunge pools.
In some high-gradient boulder or bedrock-channelasiss the only fish habitat is found in
pools. If a plunge pool study is needed to address amstrifows, methods can be found in
WDOE and WDFW (2003).

The basic assumptions about habitat quality in poolsdaseribed below and in WDOE and
WDFW (2003).

Surface turbulence/bubble plume should cover abaldtime pool surface, and as plume
coverage increases beyond, or deceases below, hgbothearea, habitat quality will
decline rapidly;

Pools that are not covered by surface turbulenceleytlome are valuable as habitat
when depth equals or exceeds 0.5 feet or 10% podhwichichever is greater, but any
depth over 3.0 feet should be considered usablee&ulo] preference curve verification;
and

Spawning habitat response to changes in flow in psdiest assessed by using standard
IFIM transects with depth, velocity, and substrate suesments near the tail of the pool.
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Pool habitat for juvenile and adult trout shouldché&ulated as:

Habitat = area of calm, deep wakepreference for ratio of plume area
to calm, deep area.

Methods for the plunge pool study will follow protdeadescribed in WDOE and WDFW
(2003).

Targeted Measured Flows

Generally, more calibrated flow measurements areinejun the field to determine habitat
relationships when using the Plunge Pool MethodhdfRlunge Pool method is selected as part
of the instream flow evaluation, Energy Northwestposes to target flows similar to the
calibration flow measurements in the IFIM study.

High Flow Measurement 35-40 ¢fs
Middle — High Measurement 25 - 28 ¢fs
Middle Flow Measurement 15-18 cfs
Low —Mid Flow Measurement 6 cfs

Low Flow Measurement 3 cfs

Y Flow pattern and weather dependent.

Targeted Modeling Range

Energy Northwest proposes a similar extrapolation ragér the IFIM study. The targeted
range of flows would be 3 cfs — approximately 100dfsa plunge pool study were to be
required.

The Plunge Pool methodology is currently not beempmmended for Lake Creek, since habitat
types present can be effectively modeled using theshust Flow Incremental Methodology.

4.4.3 Preference Curve Development

WDOE and WDFW (2004) require that IFIM studies attenopverify preference curves (also
known as Habitat Suitability Indices (HSI) curvesyidg instream flow studies. Under ideal
conditions, preference curves developed on site woelldtilized in conjunction with state-wide
(i.e. “fallback”) preference curves for species afeldtages of interest.

It is anticipated that rainbow trout in the juveraled adult life stages will be the targeted species
for preference curve development, subject to conswitaand agreement with the natural
resource agencies and tribes. Energy Northwest wikatorainbow trout juvenile and adult
rearing HSI data in Lake Creek during the summer4200Preference curve collection
methodologies will be agreed upon by the Committeet will be presented in the Final Study
Plan.
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4.5 Ramping Rates for Project Tailrace

Water leaves the powerhouse and is discharged inttailhece, which extends approximately
8,000 ft until it reaches the upper Cowlitz Riveapproximately RM 125.2. The majority of the
tailrace is lined with asphalt, in a trapezoidal-stdagigannel that is 29 ft wide at the top and 9 ft
wide at the base. In 1979, the lower portion of tdikace was washed out in a storm event,
when the main river channel carved a new chanmtleanded the tailrace. In recent years, the
Cowlitz reverted to its previous channel, transforminig lower portion of the tailrace into a
very shallow backwater slough prior to emptying itite Cowlitz River. Screens, which had
previously excluded fish from the tailrace, were wasbet as well during the storm event.
Coho salmon have been observed in the tailrace inatedglbelow the powerhouse.

Plant shutdown results in significant changes in stageiginout the channelized portion of the
tailrace. The changes in stage over time have nen logantified in the tailrace or in the
backwater slough immediately above the confluendk thie Cowlitz River. Flow fluctuations
resulting in rapid decreases in stage can result irsfisimding, particularly in the slough below
the channelized tailrace.

Energy Northwest proposes to conduct a ramping ratly #tuthe slough below the channelized
tailrace. In consultation with the natural resowagencies and tribes, Energy Northwest will:

Install 2 stage recorders in the backwater sloughetord changes in stage over the
course of normal project operations.

Survey transects in the vicinity of the stage recardeorder to define the bed profile.
Water surface elevations will be surveyed and flowl @ calculated at a range of
discharges from the powerhouse.

A stage-discharge relationship will be developed &mhetransect.

During plants shut down for maintenance in October ather periods when flows may
fluctuate significantly, rates of change in stage aetted perimeter will be documented
and examined.

The stage recorders will be downloaded and data eeghtid determine rates of change
in stage relative to tailrace flow and flow in thew@itz River.

These are the established ramping rates for systemandtiromous salmonids (Hunter 1992).

Time Period Day Time Rates Night Time Rates
February 16 — June 15 No ramping 2 in/hr
June 16 — October 31 1in/hr 1in/hr
November 1 — February 15 2 in/hr 2 in/hr
Packwood Lake Hydroelectric Project (FERC No. 2244) Draft Study Plan
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4.6  Evaluation of Packwood Lake Level Manipulations on Aquatic Habitat in
Tributaries

The Project seasonally regulates the lake level doRaekwood Lake is at El 2,857 ft +éh
summer recreation months and drawn down to no loham €l 2,849 ft MSL during winter
months. This provides 8 ft vertical storage usableheyRroject. Concern has been expressed
that the lake level manipulation may affect aqudtabitat in lake tributaries and aquatic
connectivity between the lake and tributaries. nBaw trout are known to spawn in these
tributaries to the lake. It is unknown what effecbjBct operations may have on the habitat
within these tributaries and the movement of fish ard out of these tributaries. Questions that
have been asked include:

Are spawning and other important habitats at trijutaouths or in the fluctuation zone
inundated or drained at times that may cause adviestsato aquatic organisms?

Does lake level manipulation restrict or prevent bslother aquatic organisms access to
and from the tributaries at times of year that angartant to their life history?

Does lake level manipulation result in excessive bpildd sediment at tributary
mouths?

Energy Northwest proposes to survey the mouths ofréeks entering Packwood Lake during
the first week in October when the lake is drawn deavits minimum level. Bed profiles will
be surveyed from 1 ft below the minimum pool leveWt ft above the maximum pool level to
determine if upstream migration would occur if ptelels were low or intermediate. Surveyed
profiles will be provided to the natural resourcerages and tribes. Energy Northwest will also
note if there is excessive sediment buildup at the nsooft the tributaries that might prevent fish
access to the tributaries at the range of lake lexglsreznced during Project operation.

5.0 ACTIONS

Conduct physical habitat surveys (completed)

Delineate study reaches (completed)

Determine habitat type weighting

Select preliminary transects for agency/tribal rev{eompleted)
Determine methods to be used to evaluate instreans floenpleted)
Complete draft periodicity chart

Determine needs for site-specific HSI curves and whpeties
Produce final study plan for agency and tribal appr

Conduct instream flow studies

Packwood Lake Hydroelectric Project (FERC No. 2244) Draft Study Plan
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6.0. SCHEDULE

Milestone/Event Date

Preliminary Agency/Tribal Meeting March 22, 2004
Conduct Physical Habitat Surveys April 14 — May 19, 2004
Produce final study plan June 4, 2004

Agency Meeting to Discuss Comment Letters, April 22, 2004

Habitat Assessment; Site Visit to Approve Study
Reaches and Transects

Meeting to Discuss Final Study Plans, Published June 24, 2004
Reports; site visit to Lake

Transect Setup July 2004

High Flow Calibration Measurement (IFIM/PP?*) July 2004
Middle Flow Calibration Measurement (IFIM/PP*) July — August 2004
Low Flow Calibration Measurement (IFIM/PP¥*) July — August 2004
Ramping Rate Studies May— October 2004
Tributary Studies October 2004

*Dependent upon flows and operational constraifisinge Pool measurements may not be required,
contingent upon the habitat assessment and scoping.

Packwood Lake Hydroelectric Project (FERC No. 2244) Draft Study Plan
Energy Northwest Pagal Issue — Instream Flows



7.0 REFERENCES

Powers, P.D. and J.F. Orsborn. 1985. Analysis of drariio upstream fish migration. An
investigation of the physical and biological condiBoaffecting fish passage success at
culverts and waterfalls. Part 4 of 4. Bonnevillav@o Administration. Contract DE-A179-
82BP36523. Project 82-14.

Hunter, M.A. 1992. Hydropower flow fluctuationscasalmonids: A review of the biological
effects, mechanical causes, and options for mitigatiState of Washington Department of
Fisheries, Technical Report No. 119, Olympia, WA.

United States Forest Service (USFS). 1993. R-@@ti®urvey Level Il. Lake Creek. Gifford
Pinchot National Forest. Randle/Packwood RangeriBtist

Washington Department of Ecology (WDOE) and Washimd@epartment of Fish and Wildlife
(WDFW) (2004). Draft instream flow guidelines. Teacal and habitat suitability issues.

WDFW. 1999. Memo from Bob Lucas to John WeinheingeerRackwood Lake rainbow trout
spawner surveys.

WDFW. 2000. Memo from Bob Lucas to John WeinheimeerPackwood Lake rainbow trout
spawner surveys.

Washington Public Power Supply System (WPPSS). 1&fvironmental Report for Packwood
Lake hydroelectric Project. No. 73.

Packwood Lake Hydroelectric Project (FERC No. 2244) Draft Study Plan
Energy Northwest Page? Issue — Instream Flows



