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AEIDC Arctic Environmental Information Data Center
AUC area-under-the-curve
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DLA Draft License Application
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Note: Measurements within this document are given in metric units with the exception of
Section 1.1 (the description of the proposed project). Measurements within that section are given
in English units in order to be consistent with other Grant Creek resource documents.
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Aquatic Resources Study — Grant Creek, Alaska
Fisheries Assessment Report
Grant Lake Hydroelectric Project (FERC No. 13212)

1 INTRODUCTION

On August 6, 2009, Kenai Hydro, LLC (KHL) filed a Pre-Application Document (PAD; KHL
2009), along with a Notice of Intent (NOI) to file an application for an original license, for a
combined Grant Lake/Falls Creek Project (Federal Energy Regulatory Commission [FERC] No.
13211/13212 [“Project” or “Grant Lake Project”’]) under Part I of the Federal Power Act (FPA).
On September 15, 2009, FERC approved the use of the Traditional Licensing Process (TLP) for
development of the License Application (LA) and supporting materials. As described in more
detail below, the proposed Project has been modified to eliminate the diversion of water from
Falls Creek to Grant Lake. The Project will be located near the community of Moose Pass,
Alaska in the Kenai Peninsula Borough, approximately 25 miles north of Seward, Alaska and
just east of the Seward Highway (State Route 9).

The fish assessment portion of the Aquatic Resources Study Plan (KHL 2013) was designed to
address information needs identified in the PAD, during the TLP public comment process, and
through early scoping conducted by FERC. This study report presents existing information
relative to the scope and context of potential effects of the Project. This information will be used
to analyze Project impacts and propose protection, mitigation, and enhancement (PM&E)
measures in the draft and final LAs for the Project.

1.1 Proposed Project Description

The Project is located near the community of Moose Pass in the Kenai Peninsula Borough,
approximately 25 miles north of Seward and just east of the Seward Highway. It lies within
Section 13 of Township 4 North, Range 1 West; Sections 1, 2, 5, 6, 7, and 18 of Township 4
North, Range 1 East; and Sections 27, 28, 29, 31, 32, 33, 34, 35, and 36 of Township 5 North,
Range 1 East, Seward Meridian (U.S. Geological Survey [USGS] Seward B-6 and B-7
Quadrangles).

The proposed Project would be composed of an intake structure at the outlet to Grant Lake, a
tunnel, a surge tank, a penstock, and a powerhouse. It would also include a tailrace detention
pond, a switchyard with disconnect switch and step-up transformer, and an overhead or
underground transmission line. The preferred alternative would use approximately 15,900 acre-
feet of water storage during operations between pool elevations of approximately 692 and up to
703 feet North American Vertical Datum of 1988 (NAVD 88)1.

" The elevations provided in previous licensing and source documents are referenced to feet mean sea level in
NGVD 29 [National Geodetic Vertical Datum of 1929] datum, a historical survey datum. The elevations presented
in the Grant Lake natural resources study reports are referenced to feet NAVD 88 datum, which results in an
approximate +5-foot conversion to the NGVD 29 elevation values.

Grant Lake Hydroelectric Project Kenai Hydro, LLC
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An intake structure would be constructed approximately 500 feet east of the natural outlet of
Grant Lake. An approximate 3,200-foot-long, 10-foot diameter horseshoe tunnel would convey
water from the intake to directly above the powerhouse at about elevation 628 feet NAVD 88.
At the outlet to the tunnel a 360-foot-long section of penstock will convey water to the
powerhouse located at about elevation 531 feet NAVD 88. An off-stream detention pond will be
created to provide a storage reservoir for flows generated during the rare instance when the units
being used for emergency spinning reserve are needed to provide full load at maximum ramping
rates. The tailrace would be located in order to minimize impacts to fish habitat by returning
flows to Grant Creek upstream of the most productive fish habitat.

Two concepts are currently being evaluated for water control at the outlet of Grant Lake. The
first option would consist of a natural lake outlet that would provide control of flows out of
Grant Lake. A new low level outlet would be constructed on the south side of the natural outlet
to release any required environmental flows when the lake is drawdown below the natural outlet
level. The outlet works would consist of a 48-inch diameter pipe extending back into Grant
Lake, a gate house, regulating gate, controls and associated monitoring equipment. The outlet
would discharge into Grant Creek immediately below the natural lake outlet.

In the second option, a concrete gravity diversion structure would be constructed near the outlet
of Grant Lake. The gravity diversion structure would raise the pool level by a maximum height
of approximately 2 feet (from 703 to 705 feet NAVD 88), and the structure would have an
overall width of approximately 120 feet. The center 60 feet of the structure would have an
uncontrolled spillway section with a crest elevation at approximately 705 feet NAVD 88.

Similar to the first option, a low level outlet would be constructed on the south side of the natural
outlet to release any required environmental flows when the lake is drawn down below the
natural outlet level. The outlet works would consist of a 48-inch diameter pipe extending back
into Grant Lake, a gate house a regulating gate, controls, and associated monitoring equipment.
The outlet would discharge into Grant Creek immediately below the diversion structure.

Figure 1.1-1 displays the global natural resources study area for the efforts undertaken in 2013
and 2014 along with the likely location of Project infrastructure and detail related to land
ownership in and near the Project area. Further discussions related to specifics of the
aforementioned Project infrastructure along with the need and/or feasibility of the diversion dam
will take place with stakeholders in 2014 concurrent with the engineering feasibility work for the
Project. Refined Project design information will be detailed in both the Draft License
Application (DLA) and any other ancillary engineering documents related to Project
development. The current design includes two Francis turbine generators with a combined rated
capacity of approximately 5.0 megawatts (MW) with a total design flow of 385 cubic feet per
second (cfs). Additional information about the Project can be found on the Project website:
http://www.kenaihydro.com/index.php.
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1.2  Overall Goals Identified During Project Scoping

The goals of the study efforts described in this report were to provide baseline information; those
data, in conjunction with existing information will be used to develop potential alternative flow
regimes, which in turn will be assessed to determine potential Project impacts on aquatic
resources. These impact assessments will identify potential protection, mitigation, and
enhancement measures to be presented in the draft and final LAs.

The goals of this suite of studies were to provide supporting information on the potential
resource impacts of the proposed Project that were identified during development of the PAD,
public comment, and FERC scoping for the LA, as follows:
* Impact of Project operation on sediment transport (relative to the availability of
spawning gravels) due to changes in flow in Grant Creek.
e Impact of Project operation (fluctuating lake levels in Grant Lake, changes in
seasonal flow in Grant Creek, reduced flows between the dam and powerhouse on
Grant Creek) on fish abundance and distribution.
e Impact of Project construction and operation on biological productivity and
abundance of fish food organisms in Grant Creek and Grant Lake.
¢ Impact of Project intake structure operation on fish populations.
Impact of Project construction on fish habitat in Grant Creek.
e Impact of Project facilities (increased access) on fish populations due to potential
increased recreational fishing.
¢ Impact of Project construction and operation on commercial, sport, and subsistence
fisheries supported by the Kenai River watershed.

Specific objectives and quantitative objectives are presented below for each individual study
component.

1.3 Existing Information

Information relating to aquatic resources has been collected during previous investigations into
the potential development of hydroelectric generation at Grant Creek as well as during pre-
licensing studies conducted by KHL in 2009 and early 2010. In the following sub-sections,
Sections 1.3.1 and 1.3.2, we describe the findings from these studies.

1.3.1 Pre-2009 Studies

Previous FERC licensing efforts in the 1960s and 1980s for a proposed hydroelectric project at
Grant Lake included studies of fish resources in Grant Lake and Grant Creek. Arctic
Environmental Information and Data Center (AEIDC 1983) conducted fish sampling from 1981
to 1982 as part of a comprehensive environmental baseline study effort and the USFWS (1961)
conducted limited sampling from 1959 to 1960. An instream flow study was completed in 1987
as part of a preliminary FERC LA prepared by Kenai Hydro, Inc. (not related to the current
Kenai Hydro, LLC; Envirosphere 1987, KHI 1987a, and KHI 1987b).
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1.3.1.1 Grant Creek Fish Resources

Both anadromous and resident fish are present in Grant Creek, including salmon, trout, and other
species. Spawning Chinook (Oncorhynchus tshawytscha), sockeye (Oncorhynchus nerka), and
coho (Oncorhynchus kisutch) salmon, as well as rainbow trout (Oncorhynchus mykiss) and
Dolly Varden (Salvelinus malma) are found in the lower reaches of Grant Creek (Ebasco 1984;
Johnson and Klein 2009). Rearing Chinook, coho and rainbow trout are also present (Ebasco
1984, Johnson and Klein 2009). Round whitefish (Prosopium cylindraceum) and arctic grayling
(Thymallus arcticus) were caught during angling surveys but are not assumed to spawn in Grant
Creek (Ebasco 1984).

Upper Grant Creek is impassable to salmon one mile upstream of the mouth (Johnson and Klein
2009), with most fish habitat concentrated within the lower portion of stream. Habitat for
juvenile fish exists mainly in stream margins, eddies, deep pools, and side channels offering
reduced velocities (Ebasco 1984). Substrate material is coarse throughout the entire length of the
creek due to high water velocity that tends to wash away smaller gravels (Ebasco 1984). Isolated
areas of suitable spawning gravels occur in the lower half of the stream (Ebasco 1984).

Periodic minnow trapping on Grant Creek from July 1959 through January 1961 captured
juvenile Chinook salmon, coho salmon, Dolly Varden char, and sculpin (extent of sampling area
unknown; USFWS 1961). Minnow trapping and electrofishing in the lower reaches of Grant
Creek for week-long periods in October 1981 and March, May, June, and August 1982 yielded
higher catches of trout, salmon, and Dolly Varden in the fall and summer than in winter and
spring (AEIDC 1983). Catches of Dolly Varden were generally most abundant in the minnow
traps, followed by juvenile Chinook, juvenile rainbow trout, and juvenile coho. Juvenile
Chinook were the most commonly caught fish during electrofishing surveys (Ebasco 1984).

Ebasco (1984) estimated that Grant Creek supported 250 Chinook spawners and 1,650 sockeye
spawners. The stream was also estimated to support 209 8-inch “trout” (including Dolly Varden
and rainbow trout) (Ebasco 1984). Spawning coho were not observed (Ebasco 1984) but have
been recorded as being present at unknown levels in the stream by the Anadromous Waters
Catalog (AWC) published by the Alaska Department of Fish and Game (Johnson and Klein
2009). Maximum counts from intermittent stream surveys by the Alaska Department of Fish &
Game (ADF&GQG) were 76 Chinook (1963) and 324 (1952) sockeye salmon.

1.3.1.2 Grant Lake Fish Resources

Sampling during 1981-1982 found no fish in any of the tributaries to Grant Lake (AEIDC 1983).
Sculpin and three-spine stickleback were the only fish found to inhabit Grant Lake. A series of
impassable falls near Grant Lake’s outlet prevents colonization of the lake by salmonids via
Grant Creek (Ebasco 1984). Density of three-spine stickleback was ten times higher in the lower
basin than the upper basin of Grant Lake (AEIDC 1983).

Because of the impassable falls below Grant Lake’s outlet, no anadromous fish species occur in
Grant Lake and its tributaries (USFWS 1961, AEIDC 1983, Ebasco 1984), and Grant Lake is not
included in the AWC (Johnson and Daigneault 2008). Grant Lake appears to support only
resident populations of sculpin—including Slimy sculpin (Cottus cognatus) and Coast Range

Grant Lake Hydroelectric Project Kenai Hydro, LLC
FERC No. 13212 6 June 2014



FINAL REPORT AQUATIC RESOURCES — FISHERIES ASSESSMENT

sculpin (Cottus aleuticus) and three-spine stickleback (Gasterosteus aculeatus) (AEIDC 1983,
USFWS 1961, Johnson and Klein 2009).

Although Sisson (1984) reported that Dolly Varden and a few rainbow trout occupied Grant
Lake, subsequent investigations (USFWS 1961, AEIDC 1983, Marcuson 1989) have
documented only sculpin and stickleback. From 1983-1986, coho salmon fry were stocked in
Grant Lake by ADF&G, with limited success, though some enhanced returns to Grant Creek
were recorded (Marcuson 1989).

1.3.1.3 Instream Flow

Environmental analyses that emphasized the relationship between stream flow and aquatic
habitats (instream flow studies) were conducted on Grant Creek in the 1980s by Kenai Hydro,
Inc. (KHI; unrelated to Kenai Hydro, LLC). These documents were compiled in support of a LA
for hydropower development on Grant Creek. The documents include reports and written
communications between KHI and state and federal agencies in 1986 and 1987 relative to a
FERC LA for the proposed Grant Lake Hydroelectric Project (FERC No. 7633-002). Included
were draft and final reports of a limited but complete Instream Flow Incremental Methodology
(IFIM) investigation and negotiated minimum instream flows and ramping rates (Envirosphere
1987, KHI 1987a, and KHI 1987b). A technical memorandum was drafted and shared with the
Instream Flow Technical Working Group (TWG) participants in 2009 detailing the results of the
previous instream flow study efforts (HDR 2009a).

1.3.2 2009 and 2010 Aquatic Resources Studies

The 2009 aquatic resources study program was implemented to assist with the current FERC
licensing effort. After collaboration with stakeholders, emphasis was placed on updating existing
information, acquiring more complete data required for specific issue analysis, and providing
background information needed to develop more focused studies after initiation of the formal
FERC licensing process. The studies were continued in 2010 but the program was discontinued
in July, 2010 after further stakeholder collaboration in an effort to revise the study plans and
make them more quantitative in nature.

1.3.2.1 Fish Resources

The 2009 fisheries study (HDR 2009b) focused on the following objectives:
e Determine the relative abundance and distribution of juvenile fish in Grant Creek.

e Determine the relative abundance and distribution of resident Dolly Varden and
rainbow trout in Grant Creek.

¢ [Estimate abundance and run timing of spawning salmon.
Estimate abundance and run timing of spawning adult resident fish.
e Determine fish presence and distribution in Grant Lake.

Consistent with studies conducted by AEIDC (1983), Grant Creek was divided into study
Reaches 1 through 6 (Figure 1.3-1). Reaches 1 through 4 were roughly equal in length and
Reaches 5 and 6 were established based on geomorphologic characteristics (HDR 2009b).
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Relative abundance and distribution of juvenile fish were determined by minnow trapping and
calculating the catch-per-unit-effort (CPUE) for each reach. Reaches 1 through 4 were sampled
relatively evenly, with nine to 13 minnow traps per reach. Terrain was difficult to access in
Reaches 5 and 6, so these reaches were sampled less frequently and with only three and five
sites, respectively. A total of 50 baited minnow traps were placed throughout the creek in
Reaches 1 through 6; mesh size was 0.6 cm. The creek was sampled monthly, with the exception
of Reach 6, which was sampled in June and August only. Dolly Varden were found to be the
most abundant species in Grant Creek and distributed throughout Grant Creek Reaches 1 through
5, although they had a greater relative abundance in Reaches 4 and 5. Coho salmon was the next
most abundant species and individuals were distributed throughout Reaches 1 through 5.
However, coho appeared to have the greatest relative abundance in Reach 1. Chinook salmon
was the next most abundant species. There was a noticeable decrease in Chinook abundance in
upstream reaches, and they were not caught above Reach 4. Other fish present in small numbers
were sockeye salmon, rainbow trout, sculpin, and three-spine stickleback. Most salmon captured
were young-of-the-year with few larger juveniles present (HDR 2009b).

Relative abundance of larger size resident salmonids (i.e., rainbow trout and Dolly Varden) was
determined by calculation of angling CPUE (HDR 2009b). A total of 18 angling sites were
established along the creek, and each site was fished for 30 minutes approximately every 10
days, from early June through late September. Rainbow trout (n = 68) were found to be more
abundant than Dolly Varden (n = 9) and were caught throughout the creek, although their relative
abundance was higher in Reaches 3 through 5 than in Reaches 1 and 2. Dolly Varden were
captured in Reaches 1, 2, and 3; their relative abundance was highest in Reach 1.

This study was also aimed at determining the timing of spawning of adult resident fish; however,
it appeared that spawning, if present, occurred before or after the 2009 study period, since little
evidence of spawning fish was seen (HDR 2009b). Rainbow trout angling studies were
continued in the spring and early summer of 2010 to confirm the presence of spawning and
determine fish numbers. The progression of reproductive condition and the presence of adult
rainbow trout in spawning condition confirmed that spawning did occur in Grant Creek in 2010.
Capture success was too low to allow population estimates. Adult rainbow trout were observed
in the upper portions of the canyon reach.

Abundance and run timing of spawning anadromous fish was estimated through data collected
during foot surveys (HDR 2009b). Foot surveys occurred approximately every 10 days
beginning in mid-June and ending in late September. Both sockeye and Chinook salmon were
seen in the lower five reaches. Chinook salmon reached Grant Creek first around the beginning
of August. Sockeye salmon did not arrive until the end of August. Escapement of Chinook
salmon was estimated to be 231 fish, and escapement of sockeye salmon was estimated at 6,293.
Fish distribution and presence in Grant Lake and its tributaries were assessed using minnow
traps, electrofishing, and gill nets (HDR 2009b). Sampling occurred at nine gill netting sites, 18
electrofishing sites, and 28 minnow trapping sites. Three-spine stickleback was the dominant
species in the lake followed by sculpin. No other species of fish was captured (HDR 2009b).
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1.3.2.2 Instream Flow

The collaborative process for a study of “instream flow” effects in Grant Creek was initiated in
2009 (HDR 2009b). The primary goal of the 2009 instream flow study program was to establish
a TWG consisting of state and federal resource agency staff, KHL staff, and interested members
of the local community. Once established, the TWG met three times during the 2009 study
season to review the results of the 2009 aquatic baseline study efforts, discuss and agree upon an
acceptable instream flow evaluation method, and request additional information to support the
selection of an instream flow method (HDR 2009b).

As part of the instream flow study, and at the request of the TWG, a sampling event was
conducted from June 23-25, 2009 on Grant Creek to characterize the types of aquatic habitats
used by resident fish and rearing fish (HDR 2009b). Aquatic habitat was described at each
sample site by recording macro-, meso-, and micro- habitat characteristics. During the June
sampling event, snorkeling was the primary method used to document fish presence.
Electrofishing was used primarily to confirm species identification and calibrate fish length
estimates (HDR 2009b).

1.3.3 Need for Additional Information

Early study programs and the 2009-2010 baseline study program conducted by KHL have
provided a significant amount of background information regarding aquatic resources in the
Project area. Following analysis of the 2009 and 2010 study results, information gaps were
identified for further study to support the FERC licensing process. The field studies conducted
in 2013 were intended to provide information on the following general topics. Specific
objectives for study components will be described below for each component.

e Juvenile fish use of winter habitats.

Better definition of fish use of micro-habitats and overall species composition and
relative abundances in Reaches 1 through 4.

e Extent of rainbow trout spawning in Grant Creek.

Use of Reach 5 by juvenile and adult fish, with additional emphasis on spawning
Chinook salmon use of Reach 5.

¢ Delineation of aquatic habitats available in Grant Creek; identify key habitats for fish
and describe and distinguish the factors that may influence fish use of the key habitats
over those habitat units not occupied by fish in Grant Creek.

Estimation of salmon spawning escapement in Grant Creek.

e Examination of how important individual habitat units may be affected by changes in
flow due to the operation of the proposed Project using instream flow assessment
methods.

¢ Fish resources and habitat use of the Trail Lake Narrows at the proposed bridge site.

2 STUDY OBJECTIVES

Study objectives were developed for the 2013 research period based on existing data, and data
gaps identified through consultation with the Stakeholders. Most objectives were a continuation
of the 2009 and 2010 research effort; while other objectives were the result of additional
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stakeholder consultation. The objectives encompass adult and juvenile anadromous salmonids,
as well as adult and juvenile resident species. The following is a brief description of the 2013
study objectives. The methods employed to achieve these objectives are discussed in detail in
Section 4.

2.1  Grant Creek Salmon Spawning Distribution and Abundance

The purpose of this study component was to characterize spawning salmon distribution, run
timing, and relative abundance in Grant Creek. This study effort consisted of two principal
components and several subcomponents:
e Use of a counting weir to obtain a direct count of all salmon entering Grant Creek
during the open water season.

o Weir counts were compared to counts from foot surveys similar to those
conducted during 2009 to calibrate earlier surveys and obtain an estimate of
observer error when viewing fish from the stream bank.

¢ A radio telemetry study to assess the spawning distribution of Chinook, sockeye, and
coho salmon, with emphasis on Reach 5 (Canyon Reach).

2.1.1 Salmon Escapement to Grant Creek — Relative Species Abundance

¢ Assessment of numbers and species of salmon in Grant Creek.

e [dentify key species and critical time periods for environmental assessment.

¢ Identify key species and critical time periods as may be applied to design of Project
mitigation measures.
Calibration of escapement estimates from foot surveys conducted in 2009.

e The primary objective is to obtain a nearly complete count of salmon of each species
entering Grant Creek.

2.1.2 Distribution of Spawning Salmon in Grant Creek

e [dentify critical spawning habitats as required for general assessment of Project
impacts.

¢ Identify habitat areas appropriate for use in instream flow analysis.

¢ Provide input for project mitigation needs by identifying sensitive stream segments.

2.2 Grant Creek Resident and Rearing Fish Abundance and Distribution

The purpose of this study component was to characterize distribution and abundance of all
species of resident and rearing fish and run timing of rainbow trout in Grant Creek. This study
effort consisted of the following components:
e Weir inventory and telemetry study to assess run timing, relative abundance, and
spawning habitat location for rainbow trout.
¢ Investigation of juvenile fish presence in Reach 5 of Grant Creek using minnow traps
and other sampling techniques.
¢ Minnow trap and video sampling in late winter/early spring at likely overwintering
habitats to determine salmonid overwintering presence in Grant Creek.
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