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1 EXECUTIVE SUMMARY

This report presents results of the fish, riparian, and wildlife habitat evaluations
conducted by Pacific International Engineering (Pl Engineering) on behalf of Lewis
County in support of the Centraia General Reevaluation Report (GRR) and
Supplemental Environmental Impact Statement (EIS). The purpose of the investigations
was to provide a baseline assessment of existing resource conditions for evaluating the
environmental impacts of project aternatives and to support the identification of potential
habitat restoration actions.

Pl Engineering developed a Study Plan in cooperation with the U.S. Army Corps of
Engineers (Corps) biologists and environmental planning staff. The Corps distributed the
Study Plan to state and federal resource agency staff for additional review and comment.
Agency comments were reviewed by members of the Corps/Lewis County project team,
and modifications to the study were made as appropriate.

For the purposes of these investigations, the Study Area is defined as the portion of the
Chehalis River basin above the Grand Mound gauging station at river mile (RM) 60 to
Doty at RM 102 (Map 1). The Study Area also includes the Skookumchuck, Newaukum,
and South Fork Chehalis rivers upstream of the Grand Mound gauge. The communities
of Centralia, Chehalis, and Bucoda are located within the Study Area, and Interstate 5
and severa state highways traverse the area. Land uses in the Study Area include timber
production, agriculture, and residential, commercial, and industrial development.

Within the Study Area, the Chehalis River and its tributaries support spring and fall
chinook salmon (Oncorhynchus tshawytscha), coho salmon (O. kisutch), and fall chum
salmon (O. keta), as well as summer and winter steelhead (O. mykiss), rainbow (O.
mykiss), and both sea-run and resident cutthroat trout (O. clarki clarki).  Brook trout
(Salvelinus fontinalis) have been introduced into some lakes and streams within the
Chehalis watershed. Resident fish species in the area include largemouth bass
(Micropterus salmoides), perch (Perca flavescens), catfish (Ictalurus punctatus), and
others.

A native stock of bull trout/Dolly Varden trout (Salvelinus confluentus or S. malma) has
been identified in the Chehalis River/Grays Harbor system. Although a few native char
have been collected in the Chehalis River during monitoring studies in recent decades,
they have not been collected within the Study Area and it is not known if these fish are
native to the Chehalis basin or are migrants from other watersheds (U.S. Army Corps of
Engineers 2001).

Of the eight salmonid stocks known to occur in the Study Area, five (Chehalis River
spring chinook, Chehalis River fall chinook, Chehalis River coho, Chehalis River fall
chum, and Chehalis river winter steelhead) are considered healthy. One stock
(Skookumchuck/Newaukum River winter steelhead) is considered depressed. The status
of two stocks (Chehalis River summer steelhead and Chehalis River coastal cutthroat
trout) is unknown.
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Low-gradient glide habitat composed of fairly deep, slow-moving water is the most
prevalent instream habitat type in the Study Area. Riffles, which provide spawning
habitat for anadromous and resident fish, are not common in the Centralia reach of the
Chehalis, but are more prevalent on the tributaries. Similarly, pools are uncommon on
the mainstem Chehalis but occur more frequently on the tributary streams. Side
channels, although rare, are present on the mainstem Chehalis and on the Skookumchuck
and Newaukum rivers. Cascade habitat is the least abundant instream habitat type in the
Study Area, and is present only on one reach of the Skookumchuck.

The mainstem Chehalis provides transportation, rearing, and some spawning habitat for a
variety of anadromous and resident fish. Gravels suitable for anadromous fish spawning
are rare in the mainstem in the lower portion of the Study Area, but occur more
frequently upstream of the Newaukum River confluence. There are few areas on the
mainstem Chehalis in the Study Area that provide suitable spawning habitat for resident
fish.

The South Fork Chehalis is used primarily for upstream access and rearing, as there are
few areas that provide spawning gravels suitable for either anadromous or resident fish
gpecies. The Skookumchuck River provides rearing habitat, abundant spawning habitat
for anadromous species, and more limited spawning habitat for resident species. The
Newaukum River provides transportation and rearing habitat, as well as an abundance of
spawning habitat for both anadromous and resident fish species.

There are currently no dams or other man-made structures that block the movement of
anadromous fish in the mainstem Chehalis, athough the combination of high water
temperatures and low dissolved oxygen levels are thought to form a temporary block to
fish migration in the Centralia reach during summer low flow periods. Upstream of the
confluence with the South Fork Chehalis, there are numerous culverts on tributaries that
are known to block passage of cutthroat trout, steelhead, or both. On the Skookumchuck
River, adam built in 1970 blocks natural passage to al anadromous fish above RM 21.9.

Wildlife populations in the Study Area consist primarily of species associated with open
forest canopies and young vegetation. Climax forests associated with pre-settlement
conditions were mostly removed in the 19th century, converting the floodplain and
lowland habitat in the Study Areato agriculture and timber production. With increasing
development, forested habitat along the mainstem Chehalis and many tributaries has been
reduced to narrow strips. In the vicinity of the cities of Centralia and Chehalis, wildlife
populations are characterized by species most tolerant of human activity.

A number of wildlife species and habitat types present in the Study Area are listed in the
Washington Department of Fish and Wildlife (WDFW) Priority Habitats and Species
Database. Priority species that occur in the Study Area include the bald eagle
(Haliaeetus leucocephalus), which is also federally listed as threatened. Others include
the Eastern wild turkey, great blue heron (Ardea herodias), mink (Mustela vison),
wolverine (Gulo gulo), Mardon skipper (Polites mardon), and whulge checkerspot
(Euphydryas editha). Priority habitats in the Study Area include cliffs, talus, freshwater
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wetlands, fresh deepwater, instream habitats, mature forest, riparian areas, and rural
natural open space.

Game animals occurring in the Study Areainclude deer, elk, cougar, and black bear. The
area also provides habitat for upland game birds and migratory waterfowl.

In the lower elevations of the Study Area, the riparian vegetation community typically
consists of a sparse canopy dominated by big-leaf maple (Acer macrophyllum), black
cottonwood (Populus balsamifera var. trichocarpa), Oregon ash (Fraxinus latifolia), and
red alder (Alnus rubra). Where present, the secondary canopy or shrub understory is
generaly dominated by red-osier dogwood (Cornus stolonifera) and willows (Salix spp.).
Reed canarygrass (Phalaris arundinacea) is the dominant groundcover in many areas.
Many of the same species occur along higher elevation reaches, along with Western red
cedar (Thuja plicata) in the overstory and vine maple (Acer circinatum) and snowberry
(Symphoricarpos albus) in the shrub layer.

Most of the wetland and riparian areas in the Study Area have been atered by human
activity including draining, ditching, and removal of vegetation. In the vicinity of
Centralia and Chehalis, many stream reaches have either no riparian vegetation or sparse
riparian coverage. As aresult, the amount of large woody debris (LWD) present in many
stream channel reaches is low, and only limited recruitment of LWD can be expected in
the near term.

The existing riparian canopy coverage within the Study Area is, in most cases,
insufficient to provide adequate stream shading. Alteration and removal of riparian
growth have increased stream temperatures throughout the Study Area. Severa reaches
on the Chehalis River and its tributaries are identified on the State 303(d) list of impaired
water bodies because they fail to meet established standards for instream temperatures.
Nearly every reach analyzed during this study received a “high hazard” designation for
stream shading, indicating that there is a high hazard of negative habitat impact based on
shading levels. In the entire Study Area, only two reaches on the Skookumchuck River
currently achieve target shading levels.

During the course of the investigations, a number of habitat restoration opportunities
were identified, including several sites that appear to be suitable for riparian restoration.
The goal of riparian restoration would be to increase the extent of riparian area for
species dependent on this habitat, improve stream shading and habitat connectivity, and,
in the longer term, improve conditions for recruitment of LWD. Other restoration
opportunities identified include reconnecting abandoned oxbows and creating side
channels to offset the lack of suitable fish rearing habitat, and reconnecting the Chehalis
River floodplain to the stream to increase the area and quality of fish and wildlife habitat
and to improve hydrologic function.
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2 STUDY AREA OVERVIEW
2.1 Climate

The Centralia-Chehalis area has a predominantly marine climate characterized by mild
summer and winter temperatures. Extreme temperatures in the area are uncommon, since
prevailing westerly winds bring maritime air over the basin and provide a moderating
influence throughout the year. Precipitation throughout the area varies depending on
distance from the Pacific Ocean, elevation, and seasonal conditions.

During spring and summer, high-pressure systems predominate over the northeastern
Pacific and send northwesterly flows of dry, warm air over the Chehalis River basin. The
dry season extends from late spring to midsummer, with precipitation limited to light
showers. Average summer temperatures range between 50 deg F and 60 deg F, but
occasionally hot, dry, easterly winds cross the Cascade Mountains and raise daytime
temperatures into the 90s.

During the winter, the Aleutian low-pressure system tends to dominate. This influence
causes counterclockwise circulation of cool, moist air over the basin, with southwesterly
winds prevailing. Winter storms accompanied by strong winds and heavy precipitation
are common throughout the Chehalis basin. Heavy orographic rainfall is commonly
produced when warm, saturated marine air rises over the west slopes of the Olympic and
Cascade Mountains. The western slopes of the Black and Willapa Hills aso receive the
full force of winter storms. Occasionally, short periods of cold weather occur when arctic
air descends and interrupts normal weather patterns.

Monthly rainfall totals between October and March typically range from five to eight
inches. November is typicaly the wettest month with an average rainfall of 7.7 inches.
During the remainder of the year, monthly rainfall totals range between 0.8 and
2.0inches. Annual precipitation averages 41.6 inches, with annual records of 28 to
60 inches.

The region does not receive significant snowfall, although there is potential for large
amounts on occasion. On average, annual snowfall is approximately nine inches. Most
snowfall occursin January.

Winds in the region typically do not exceed 30 mph. Winds of this magnitude are usually
associated with rainstorms that pass through the area in fall and winter. On rare
occasions, winter fronts out of the south and southwest will produce winds in excess of
70 mph. However, 90 percent of the time, wind speeds in the area range between 0 and
15 mph.
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2.2 Physiography

Bedrock in the Chehalis River basin is composed primarily of igneous and sedimentary
rocks of the Tertiary Period. Surficial deposits include unconsolidated glacial sediments
of the Pleistocene Period. Following formation of the bedrock seven to 55 million years
ago, the area underwent uplift and deformation in the form of faulting and folding.
Landslides, erosion, glaciation, glaciofluvial deposition, and volcanic activity followed
these processes. The most recent 10,000 years have been a period of relative quiescence,
with erosion being the dominant geologic process (ENSR 1994).

Within the Study Area, the Chehalis River valey is characterized by a broad, well-
developed floodplain and low terraces surrounded by highly dissected uplands of low to
moderate relief. The valley bottom is at an elevation of about 150 feet, and upland
elevations average 300 to 600 feet. Higher elevations in the basin range from about
1,000 feet in the lowland hills to 3,800 feet in the Cascade foothills east of Centralia and
Chehalis.

Sails in the floodplain are dominated by silty clay loam (SCS 1987). These soils are
generaly very deep and range from poorly- to well-drained. Soils on plains, terraces, and
uplands tend to be very deep and range from well-drained gravelly sand to poorly drained
gity clay. Soils on high terraces and mountains aso tend to be very deep and are
predominantly well-drained silt loam.

Wetlands in the Study Area range from forested wetland complexes to prior converted
agricultural wetlands. Most of the wetlands within the Study Area have been atered by
human activity, including draining, ditching and mowing. Fragmentation of wetland
systems has resulted in reduced habitat functions throughout the Study Area. A detailed
wetland assessment is being prepared under separate cover by the Corps.

Chehalis River. The slope of the Chehalis River from its source to the City of Chehalisis
steep, falling an average of 16 feet per mile. The slope flattens to about three feet per
mile in the valley surrounding Centralia and Chehalis, where the river occupies a
meandering channel. Downstream of Chehalis, the average width of the floodplain is one
and one-half to two miles. The floodplain shows little relief, either longitudinally or
perpendicular to the direction of flow, which has resulted in a pronounced sinuous river
course with numerous oxbow |akes and abandoned channels.

In addition to the mainstem Chehalis River, there are also numerous perennial streamsin
the Study Area. The main tributaries include the Skookumchuck, Newaukum, and South
Fork Chehalisrivers, smaller sub-drainages include Chinaand Salzer creeks (Map 1).

South Fork Chehalis River. The South Fork of the Chehalis River joins the mainstem at
RM 88. It drains approximately 130 square miles, most of which is farmland and
managed forest lands.
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Skookumchuck River. The Skookumchuck River joins the Chehalis River at RM 67 near
Centralia. The Skookumchuck originates in the Mt. Baker-Snoqualmie National Forest,
northeast of Centralia. The river is approximately 41 miles in length and drains an area
of 181 square miles. Elevations within the drainage range from 150 feet above sea level
at the mouth to over 3,000 feet at the headwaters. The slope of the river from its source
to the town of Bucoda is steep, faling an average of 19 feet per mile. Below Bucoda, the
slope flattens to about five feet per mile. With the exception of the upper reach, the
Skookumchuck flows in a meandering channel through a floodplain that varies in width
from a few hundred feet to one-half mile. The Skookumchuck has 44 tributaries that
provide an additional 185 miles of stream length. The largest tributary is Hanaford
Creek, which drains an area of 58.4 square miles.

The Skookumchuck dam, located at RM 21.9, controls water levelsin theriver. The dam
was completed in 1971 and built to supply water for the Centralia Steam Electric Plant.
It also supplements flows for fish resources. At a normal pool elevation of 400 feet, the
dam impounds 31,000 acre-feet of water. At this capacity, the reservoir extends
approximately three miles up the valley and covers an area of approximately 640 acres.
The dam is equipped with a multi-level intake and outlet system that allows water
temperature below the dam to be maintained at less than 60°F. A portion of the water
supplies a WDFW fish rearing facility approximately one-haf mile below the dam.
Authority has also been granted to the Centralia Steam Electric Plant to divert up to
54 cubic feet per second (cfs) of water from the Skookumchuck River.

Newaukum River. The Newaukum River comprises the north, middle, and south forks.
Upstream sections of the south fork are steep, averaging 188 feet per mile above the town
of Onalaska. The north and middle forks have slopes of 83 feet per mile. Elevations in
the Newaukum River drainage range from 3,000 feet at the headwaters to 180 feet at the
mouth where the Newaukum River joins the Chehalis River at RM 75. The river drains
175 miles of lowland and foothills southeast of Chehalis.

China Creek. China Creek is a small, short stream that flows through the City of
Centralia to the Chehalis River. The watershed extends about five miles east of the
Chehalis River at Centralia. It drains an area of approximately six sguare miles.
Elevations in this small basin range from 180 to 570 feet, and much of the basin is
moderately steep. As it runs through Centralia, the stream is diverted through pipes and
culverts.

Salzer Creek. Salzer Creek joinsthe Chehalis River just south of the Centralia city limits.
Salzer Creek originates in the low-lying hills east of Centralia and Chehalis and drains
approximately 24.5 square miles. Elevations in the basin range from approximately
180 to 600 feet.

Pre-Decisional Document 9
Fish, Riparian, and Wildlife Habitat Study
Centralia, WA GRR/EIS



2.3 Fish Resources
2.3.1 Introduction

The Chehalis River and its tributaries support many species of salmonids, including
spring and fall chinook, coho, and chum salmon, as well as steelhead, rainbow, and both
sea-run and resident cutthroat trout (WDF 1975). Although sockeye salmon (O. nerka)
and pink salmon (O. gorbuscha) have been observed in streams in the lower Chehalis
basin, it is thought that these fish are strays from other river systems and are not
indigenous to the Chehalis basin (WDF 1975; WSCC 2001). Brook trout have been
introduced into some lakes and streams within the Chehalis watershed (Envirovision
2000). Little is known about the distribution and status of brook trout, but populations
appear to be small.

The Lower Columbia River Evolutionarily Significant Unit (ESU) of coho salmon has
been designated as a candidate for listing under the Endangered Species Act due to
habitat degradation, population declines caused by drought, and other concerns (NMFS
1995). In August 2001, the Department of the Interior announced its intention to issue a
listing decision on the Southwestern Washington/Columbia River ESU of coastd
cutthroat trout. This species has been proposed for listing as threatened primarily due to
habitat modification and destruction and overfishing (NMFS 1999).

The Chehalis and Columbia rivers probably represent the southern end of the range of
anadromous char (bull trout/Dolly Varden trout) on the west coast. In its final rule for
determination of bull trout as a threatened species, the U.S. Fish and Wildlife Service
(USFWS) noted that a subpopulation of native char was reported to occur in the Chehalis
River/Grays Harbor basin (USFWS 1999). However, data confirming the presence of
such a subpopulation are limited; very few native char have been collected during
monitoring studies over the past 30 years. Single fish were captured in the Chehalis River
a RM 50 in 1997 and near Oakville in 1973 (U.S. Army Corps of Engineers 2001).
During the 11-year period that WDFW has operated a smolt trap in the Chehalis River,
only one char has been observed (in 1997) (WDFW 1998).

The Chehalis River system aso supports American shad (Alosa sapidissima), white
sturgeon (Acipenser transmontanus), and green sturgeon (A. medirostris) (Hiss and
Knudsen 1993). Several exotic warmwater species, including largemouth bass, perch,
catfish, sunfish (Lepomis cyanellus), and many other resident fishes are present.

2.3.2 Fish Distribution and Habitat Use

Chehalis River. The mainstem Chehalis provides spawning and rearing habitat for
salmonids as well as access to upriver habitat. In the reach near the cities of Centraliaand
Chehalis, the mainstem generally lacks suitable riffles for spawning, while low flows
coupled with high water temperatures during the summer and early fall limit the
availability of rearing habitat. High sediment loads in this reach of the Chehalis River
also decrease the area and quality of spawning and rearing habitat. In the upper portion
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of the Study Area (upstream of the confluence with the South Fork Chehalis), the
mainstem provides spawning and rearing habitat for spring and fall chinook, coho, and
steelhead.

The timing of the Chehalis River spring chinook run is not known with precision. The
Washington Department of Fisheries (1975) states that fish enter the river in March
through mid-August, but chinook catches in the Chehalis Tribe reservation fishery have
been reported as early as February. Chinook spawn in the mainstem and in the tributaries
in late August through September, with spawning in the upper basin occurring slightly
later. Fry emerge late the following winter. Juvenile spring chinook generally remain in
the river for over a year, with seaward migration taking place the second spring after
emergence.

Adult fall chinook begin entering the Chehalis River in August, with the run peaking in
September and tapering off through November (WDF 1975). Spawning generally occurs
during October through mid-December. Within the Study Area, fal chinook salmon
spawn in suitable riffles in the reach between the mouth of the Skookumchuck River and
the mouth of the Black River, as well as in areas upstream of the cities of Centralia and
Chehalis. Fall chinook fry emerge in late winter through early spring, and remain in
fresh water for three to five months before beginning their seaward migration.

The Chehalis and nearby drainages produce more coho smolts than any other system
along the Washington coast, and in 1999 was the third largest producer in Washington
state (WSCC 2001). Coho salmon begin entering the Chehalis in September and continue
through November, with spawning occurring over the period from October through
January (WDF 1975). “Late-run” coho, which enter the river in mid-November through
February, are not found in significant numbers within the Study Area and upper portions
of the basin. Coho tend to seek out smaller tributary streams, and the mainstem Chehalis
within the Study Area provides little suitable coho spawning habitat. Coho fry emerge
from the gravel in late spring. They typically migrate seaward during April, May, and
June of their second year, although some fry and fingerlings migrate downstream in their
first year during periods of flooding and heavy runoff.

Chum salmon enter the Chehalis system in early October through mid-December and
spawning peaks in mid-November. Within the Study Area, chum samon spawn in
suitable riffles in the reach between the mouth of the Skookumchuck River and the mouth
of the Black River. Chum fry begin their seaward migration shortly after emergence in

early spring.

Wild summer steelhead in the Chehalis River system are a distinct stock based on the
geographical isolation of the spawning population. Specific spawning locations are
unknown, but it is thought that wild summer steelhead may spawn in the upper reaches of
the Chehalis. Run timing is generaly from May through October, and spawning is
believed to occur from February through April. Wild winter steelhead are distinct from
wild summer steelhead based on run timing. Run timing for winter steelhead in the
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mainstem Chehalis is December through May, with spawning occurring from mid-
February through early June.

American shad have been observed in the Chehalis River as far upstream as Rainbow
Fals (RM 97), but the largest concentration of shad spawning is thought to be near
Rochester (Hiss and Knudsen 1993). Within the Study Area reach there is likely little
shad spawning, as there are few areas of suitably sized gravels.

Sturgeon are known to be present in the Chehalis as far upstream as the mouth of the
Newaukum River. A few juveniles, apparently months old, were seined from the
mainstem Chehalis during summer in the early 1970s (Hiss and Knudsen 1993). Within
the Study Area, there are a few locations in the mainstem Chehalis that contain larger
cobble substrates that could be used for spawning. However, use of these areas by
sturgeon is considered unlikely.

The Olympic mudminnow (Novumbra hubbsi), which is listed by Washington State as a
sensitive species, is not known to occur in the mainstem Chehalis, athough suitable
habitat occurs in some off-channel ponds. This species is known to be present in China
Creek, which enters the Chehalis near Mellen Street (City of Centralia 1999).

There are currently no dams or other man-made structures that block the upstream or
downstream movement of anadromous fish in the mainstem Chehalis. During the dry
season, water quality in the Centralia reach (approximately RM 66 to RM 76) frequently
fails to meet Class A water quality criteria for temperature and dissolved oxygen. The
combination of low flows, high water temperatures, and low dissolved oxygen levels in
late summer and early fall may form a block to fish migration in the Centralia reach.
Upstream of the South Fork confluence, there are numerous culverts on tributaries that
are known to block passage of cutthroat trout, and several culverts that block passage for
both cutthroat and steelhead (WSCC 2001). In addition, one culvert on atributary to the
East Fork Chehalis is known to block migrating coho. A natural barrier to salmon
migration occurs a RM 97, where Rainbow Falls occasionally hinders passage of adult
fish at low flows.

South Fork Chehalis. The South Fork Chehalis River supports runs of spring and fall
chinook and coho salmon, as well as steelhead trout. Coho are the most abundant
salmonid in this stream (WSCC 2001). The coho stock in the South Fork Chehalis basin
is classified as part of the much larger population of coho found throughout the Chehalis
system upstream of the Satsop River confluence. Similarly, spring chinook and fall
chinook salmon in the South Fork Chehalis are components of the Chehalis River
chinook stocks. Winter steelhead in the South Fork Chehalis are part of a larger
population found throughout the Chehalis basin upstream of the Satsop River (WSCC
2001). This stock does not include spawners in the Skookumchuck and Newaukum river
basins.
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Although the South Fork Chehalis is used primarily for upstream access and rearing,
there are some suitable riffles that provide limited spawning for chinook. Coho and
steelhead spawning is confined primarily to tributary streams containing suitable
spawning gravels. Low flows, high water temperatures, high silt loads, and
concentrations of predatory fish are factors that limit successful salmon spawning and
rearing in the South Fork Chehalis.

There are severa culverts on South Fork tributaries that are known to be barriers to
migrating salmon, steelhead, or both (WSCC 2001). The length of stream habitats
blocked by these culverts has not been determined.

Skookumchuck River. The Skookumchuck River provides spawning and rearing habitat
for spring and fall chinook and coho salmon, and supports winter steelhead and resident
cutthroat trout. Chum salmon used this stream historically, but have not been found in the
Skookumchuck for many years (WDF 1975). The Olympic mudminnow is reported to
occur in Hanaford Creek (WDFW 1999).

The spring chinook and fall chinook stocks in the Skookumchuck are considered
components of the larger Chehalis River chinook stocks. Chinook use the mainstem
Skookumchuck for spawning and rearing from the mouth up to the Skookumchuck dam
a RM 21.9.

The coho stock in the Skookumchuck River is classified as part of the much larger
population of coho found throughout the Chehalis system upstream of the Satsop River
confluence. Coho use the mainstem Skookumchuck up to the dam for spawning and
rearing, and spawn in the accessible reaches of tributaries. Wild winter steelhead in the
Skookumchuck basin are considered to be part of a larger population that includes
Newaukum River winter steelhead.

Prior to construction of the Skookumchuck dam, coho and steelhead utilized the
Skookumchuck River up to an impassible falls near RM 28.9. The dam, which was built
in 1970, blocks natural passage to al anadromous fish. It is estimated that 3.6 miles of
spring and fall chinook mainstem habitat and 7 miles of coho mainstem habitat were lost
when the dam was constructed (WSCC 2001). WDFW traps returning steelhead at a
collection facility at the base of the dam, and transports them to stream reaches upstream
of the dam for spawning. Steelhead smolts are transported downstream by allowing water
over the spillway from March 15 to June 1 (USFWS 1982). Following dam construction,
cutthroat were planted above the reservoir by the Washington Department of Game, but
this practice was discontinued in 1980.

There are two culverts on Skookumchuck tributaries in the upper basin that are known to
be barriersto steelhead (WSCC 2001).

Newaukum River. The Newaukum River, including its North and South forks, supports
runs of spring and fall chinook and coho salmon as well as steelhead. American shad use
the lower Newaukum for spawning (WDF 1975).
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The spring and fall chinook stocks in the Newaukum are considered components of the
Chehalis River chinook stocks; this drainage contributes an estimated 34 percent of the
spawning population of Chehalis River spring chinook and an estimated 6 percent of the
total spawning population of Chehalis River fall chinook (WSCC 2001). Spring and fall
chinook spawn up to RM 12.5 on the North Fork and up to RM 31 on the South Fork
Newaukum.

The coho spawning in the Newaukum are considered part of the Chehalis River
population found upstream of the Satsop River. Coho salmon use the mainstem
Newaukum for rearing and transportation, and use tributary streams for spawning and
rearing. Winter steelhead in the Newaukum basin are considered to be part of a larger
population that includes Skookumchuck winter steelhead. Steelhead use the mainstem
Newaukum for rearing and transportation, and use tributary streams for spawning and
rearing. Coho and steelhead have been documented as far upstream as RM 18.5 on the
North Fork and up to RM 32.2 on the South Fork Newaukum. Tributaries producing
coho and steelhead include Allen and Taylor creeks (mainstem tributaries), Lucas, Bear,
Mitchell, and Johns Fork creeks (North Fork tributaries), and Bearnier, Beaver, Frase,
Gheer, Kearney, and Lost creeks (South Fork tributaries).

The South Fork Newaukum contains a number of deep pools with cool water
temperatures, which provide excellent rearing habitat for juvenile salmonids, as well as
adult resting and maturation habitat. The area and quality of rearing and maturation
habitat on the North Fork is limited by low flows, high water temperatures, high silt
loads, and large concentrations of predatory fish (WDF 1975).

A diversion dam was built in 1918 at RM 12.5 on the North Fork Newaukum to provide
water for the cities of Centralia and Chehalis. This dam blocked access for anadromous
fish until 1970, when a fish ladder was constructed. On the South Fork, a series of falls
upstream of RM 31 apparently block salmon from utilizing some potential upstream
production areas (WDF 1975).

2.3.3 Stock Status and Population Trends

Many Chehalis River basin wild salmon and steelhead populations have been extensively
influenced by hatchery releases of non-native stocks (Hiss and Knudsen 1993; WSCC
2001). Many hatcheries developed brood stocks from outside strains, and most Chehalis
basin salmonid populations have had considerable non-native influence.  Stocks
occurring in the Study Area that are considered to be of mixed origin include Chehalis
River fall chinook, Chehalis River coho, and Skookumchuck/Newaukum winter
steelhead (Envirovision 2000).

Reports developed by WDFW and Western Washington Treaty Indian Tribes summarize
the most recent information available on the status of salmonid stocks in the Chehalis
basin and Study Area (WDFW and WWTIT 1994; WDFW 1998, 2000).
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Escapement estimates for years 1986-1996 for coho and fall and spring chinook within
the Study Area are presented in Attachment D. Steelhead redd count summaries for years
1989-1996 are aso presented in Attachment D.

Spring Chinook. There is one stock of spring chinook found in the Chehalis River basin
and the Study Area. The Chehalis River stock of spring chinook is considered a native
stock and is maintained by wild production. The stock is considered healthy. From 1982
through 1991, escapement ranged from 610 to 3,488. With the exception of 1988 and
1989 (two strong return years), average escapement during the 1982-1991 period was
approximately 1,400 (WDFW and WWTIT 1994). Since 1991, the average escapement
has increased to 2,379 (WSCC 2001). The population trend is considered stable or
possibly positive (Envirovision 2000).

Fall Chinook. There are seven stocks of fall chinook in the Chehalis basin, one of which
(the Chehalis River stock) is found in the Study Area. The Chehalis River stock of fall
chinook salmon is of mixed origin, and is maintained by wild production. The stock is
considered healthy. From 1985 through 1990, escapement ranged from 2,971 to 7,837
(WDFW and WWTIT 1994). Estimates indicate that recent escapement levels have been
stable (WSSC 2001). There is no recent population trend reported for Chehalis River fall
chinook (Envirovision 2000).

Coho. Of the seven stocks of coho in the Chehalis basin, one (the Chehalis River stock)
occurs in the Study Area. The Chehalis River coho stock is of mixed origin, with
composite production of hatchery and wild fish. The stock is considered healthy.
Between 1984 and 1991, escapement averaged 18,510, and then declined to an average of
14,625 between 1992 and 1998. However, a portion of the population has recently
increased its level of returns, resulting in numbers similar to the 1984-1991 period
(WSCC 2001). No recent population trend has been reported for this stock (Envirovision
2000).

Fall Chum. There are two stocks of fall chum in the Chehalis basin, one of which (the
Chehalis River stock) is found in the Study Area. The Chehalis River fall chum stock is
considered native, and is maintained by wild production. The stock is considered healthy.
Escapement levels and population trend for this stock are unknown (WDFW and WWTIT
1994).

Summer Steelhead. There are two stocks of summer steelhead in the Chehalis basin.
One, the Chehalis River stock, occurs in the Study Area. The origin of the stock is
unknown; a native stock originally returned to the Wynoochee and possibly other rivers,
but there is uncertainty about the contribution by hatchery summer steelhead spawning in
the wild (WDFW and WWTIT 1994). The stock is maintained by wild production. The
status of the stock and population trends are unknown. Escapement is not monitored for
this stock, nor has an escapement goal been identified.

Winter Steelhead. Of the eight stocks of winter steelhead in the Chehalis basin, two (the
Chehalis River and the Skookumchuck/Newaukum stocks) occur in the Study Area. The
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Chehalis River stock is native and is maintained by wild production. This stock is
considered healthy. From 1984 through 1992, escapement ranged from 2,540 to 4,156.

The Skookumchuck/Newaukum winter steelhead stock is of mixed origin and is
maintained by composite production. Production is partialy sustained by hatchery
production at the Skookumchuck dam. The stock is considered depressed, with a negative
population trend. From 1984 through 1992, escapement ranged from 644 to 1,202
(WDFW and WWTIT 1994). From 1996 to 1999, wild escapement ranged from only
193 to 473, below the wild escapement goal of 766 (WSCC 2001).

Coastal Cutthroat. The Chehalis River stock complex of coastal cutthroat trout includes
fish in the Skookumchuck and Newaukum rivers, the smaller tributaries and headwaters
of the Chehalis River, and tributaries downstream of the Study Area. The stock complex
is considered native and is maintained by wild production. The status of the stock
complex and population trend are unknown. Some researchers believe that that stock
complex may be depressed (Envirovision 2000). However, WDFW (2000) indicates that
cutthroat are relatively abundant and widely distributed in the basin, based on juvenile
density sampling at over 80 sites in the upper basin and returns to a trap operated by the
Quinault Indian Nation on the West Branch Hoquiam River.

Bull Trout/Dolly Varden. A native, wild-producing stock of bull trout/Dolly Varden trout
has been identified in the Chehalis River/Grays Harbor system. However, most
information on this stock consists of anecdotal accounts by sport fishers, and the stock
status and population trend are unknown (WDFW 1998).

2.4 Wildlife Resources
2.4.1 Introduction

Existing documentation of wildlife populations and distribution within the Chehalis basin
is sparse. In a literature review conducted by the Sesttle District of the Corps of
Engineers, no information was found pertaining to wildlife population studies conducted
in the Chehalis River basin.

The literature review conducted by the Corps evaluated the Washington Game Status and
Trend Reports (WDFW1996a, 1998, 1999) and found wildlife populations within the
Study Area are composed mostly of species associated with open forest canopies and
young vegetation. Climax forests associated with pre-settlement conditions were largely
removed from the areain the 1800s, converting the floodplain and lowland habitat within
the Study Area to agricultural and forestry land uses. Urbanization and population
growth has reduced forested habitat aong the mainstem Chehalis River to narrow strips
of riparian forest (USFWS 1982). The predominant current land use adjacent to the
mainstem Chehalis, South Fork Chehalis, Newaukum, and Skookumchuck rivers is
agriculture. The land use adjacent to the Chehalis and Skookumchuck rivers in the
vicinity of the cities of Centralia and Chehalis is largely industrial and high density
residential. Wildlife populations within these areas are characterized by those species
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most tolerant of human activity, such as agricultural development, forest management
and residential development.

Wildlife habitats currently found in the Study Areainclude (Centralia 1999):

Coniferous Forests: The coniferous forests are second and third growth forests
with a moderately open to closed canopy. The forest overstory is dominated by
Douglas fir, western hemlock, and western red cedar.

Mixed Coniferous-Deciduous Forests: Mixed coniferous-deciduous forests are
dominated by a mix of Douglas fir and red alder, with bigleaf maple and vine
maple in the understory.

Riparian Woodlands: Riparian woodlands occur in narrow, almost continuous
corridors along the Skookumchuck and Chehalis rivers. The tree canopy is
composed almost entirely of bigleaf maple, black cottonwood, Oregon ash, and
red alder.

Forested Wetlands: Forested wetlands are dominated by red ader, willow
species, balsam poplar, with aforb layer.

Scrub-Shrub Wetlands:  Scrub-shrub wetlands found in the Study Area are
dominated by red-osier dogwood, Sitka willow, Scouler willow, and red ader.
Groundcover consists of reed canarygrass, sedges, and cattails.

Emergent Wetland: Emergent wetlands in the Study Area are dominated by reed
canarygrass, sedges, and cattails.

Agricultural Lands: Agricultura lands are found throughout the Study Area.
Along the Chehalis River there is typically a narrow band of riparian habitat that
separates agricultural lands from the river.

The Washington Game Status and Trend Reports (WDFW1996a, 1998, 1999) provide
general information regarding game species within the Chehalis basin. While the reports
are based on harvest reporting and methods for species evaluation vary between
biologists, population trends that should be considered are evident.

Within the Chehalis basin, deer populations are considered stable and are expected to
remain so in the lower elevations along the I-5 corridor units. However, urbanization is
causing in aloss of quality deer habitat and an increase in deer/human conflicts (WDFW
19964, 1998, 1999). A pre-season survey over the Skookumchuck drainage arearevealed
that there were alower number of bucks and does than the previous year (WDFW 1999).
Contributing factors may be hairdlip (loss), a condition that has recently afflicted lower
elevation deer populations, the slow loss of quality habitat from development, increased
cougar populations, and finally the gradual shift from early successional forests to older-
aged forests in the higher elevations (WDFW 19963, 1998, 1999)
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Elk populations in the area are represented by three herds: the Willapa Hills herd, the Mt.
Rainier herd, and the St. Helens herd. According to WDFW'’s Environmental Impact
Statement (EIS) for EIk Management (1996), the herd geographic range encompasses the
surrounding Centralia/Chehalis area, but animals are present in low densities. Elk are
considered absent in the lowland areas along the Chehalis River and the lower reaches of
its tributaries and are now mostly limited to forested uplands. In 1996, the estimated
population numbers for each herd were: Willapa Hills — 6,000; Mt. Rainier — 4,000; St.
Helens —12,200 (WDFW 1996b).

Population modeling indicates that most elk populations in the area are declining
(WDFW 1996a, 1998, 1999). Since 1994, the Mt. Rainier herd has declined
approximately 30 percent, the St. Helens herd declined nearly 20 percent, and the
southern portion of the Willapa Hills elk herd has declined approximately 16 percent
(WDFW 1999). This decline can be attributed to habitat loss through urbanization,
timber harvest, agriculture and domestic livestock, road management, and hydroelectric
development (WDFW 1996b).

Based on population modeling, the cougar population has increased about 1.5 percent per
year since 1989 in cougar management units 2 and 3, which include the Chehalis basin
(WDFW 1999). This increase can be attributed to restrictions in hunting techniques in
1996, as well as the adaptability of sub-adults forced into marginal habitats. An increase
in human/lion interactions is likely because of residential expansion into habitats
occupied by cougars.

Harvest data suggest that historic bear harvest levels are within acceptable limits
(WDFW1996a, 1998, 1999). However, high hunting pressure in some localities has
resulted in negative trends in harvest demographics. More females and sub-females were
harvested in the last few years than previously, which may suggest that a declining bear
population may be imminent in the Chehalis basin. However, in 1996, changes in
hunting regulations made it more difficult to harvest bears, and it is believed that within a
few years harvest levels will increase as more hunters develop new hunting techniques
(WDFW1999).

Increased residential development poses the greatest threat to black bear habitat and,
consequently, black bear populations. Increasing development is likely to reduce suitable
habitat and lead to an increase in bear/human encounters and conflicts (WDFW1996&;
1998; 1999).

Furbearers, including beaver, muskrat, raccoon, mink, river otter, and opossum are found
throughout the Study Area (USFWS 1982).

Waterfow! populations in Western Washington have been on the rise in the last three
years (WDFW 1999). Unfortunately, most breeding and brood surveys done by WDFW
occurred in Eastern Washington and do not necessarily correlate with duck production in
Western Washington.  Statewide information shows the overall duck population
increased from 6,607,263 in 1997-98 to 7,047,864 in 1998-99 (WDFW 1999). The
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Chehalis basin and more specifically, the Study Area, contains several oxbow lakes,
flooded lowlands, ponds, and slackwater reaches which provide valuable stopover habitat
for migratory waterfowl (USFWS 1982).

Upland birds in the Chehalis basin are forest grouse, primarily blue and ruffed grouse.
The species of forest grouse found in the Study Area would likely be ruffed grouse
because of the lower elevation and a higher percentage of deciduous trees in the riparian
areas and surrounding forests. Based on long-term harvest trends statewide, forest grouse
populations have remained stable over the past 30 years (WDFW 1996a, 1998, 1999).
Timber harvest is the most significant issue for influencing habitat condition and
population trends, and in general timber harvest is beneficial for most grouse.

Severa of the above wildlife species, or groups of species, can be considered as broad
indicators for the Chehalis basin’s habitat health. Many of them occupy unique and/or
multiple habitats, that when modified may exhibit beneficial or adverse effects.

Rural development is a common theme found in al of the above species habitat
conditions and trends. It has been found that when rural development expands into areas
that were previously remote, wildlife species suffer through the loss of available habitat
that inherently exerts stress on the species’ viability and their population numbers.

Amphibian and reptilian populations and distribution within the Study Area are poorly
documented. The Washington State Gap Analysis Project (Dvornich et al. 1997)
identified suitable habitat for amphibians and reptiles, then cross referenced these habitats
with museum records and documented sightings. The results of the gap analysis indicate
habitat and recorded presence of amphibians and reptiles. Those with habitat or
occurrence within the Study Areaarelisted in Table A.
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Table A. Amphibians and Reptiles with Habitat in the Study Area

Species

Habitat

Northwestern salamander
Ambystoma gracile

Underground burrows, rotting logs, moist crevices in riparian areas,
lowland forests. Habitat occurs throughout Study Area.

Long-toed salamander
Ambystoma macrodactylum

Underground burrows woody debris in moist open areas of lowland forest
and riparian habitats. Habitat occurs in lowland portions of the Study
Area.

Pacific giant salamander
Dicamptodon tenebrosus

Clear streams and small lakes in moist coniferous forests and coniferous
riparian areas. Habitat occurs in some riparian areas of Study Area.

Roughskin newt
Taricha granulosa

Common species found in moist coniferous or mixed forests, in vegetated
fringes of lakes, beaver ponds, slow moving streams. Riparian floodplain
pools also offer good breeding habitat. Habitat can be found throughout
the Study Area.

Western redback salamander
Plethodon vehiculum

Rocky substrates in moist coniferous forests or closed-canopy coniferous
riparian areas. Also found under downed logs or coarse woody debris.
Habitat is infrequent in the Study Area.

Ensatina
Ensatina eschxcholtzii

Found in woody debris in moist coniferous forests or hardwood riparian
areas with closed canopy and abundant woody debris. Also found in rock
piles and at the entrances to rodent burrows. Habitat is found throughout
the Study Area.

Western toad
Bufo boreas

Terrestrial species found near ponds, lakes and streams. Outside of the
breeding season, Western toads are found far from aquatic habitats in
woody debris, loose soils, and detritus anywhere there is a closed
canopy, including hardwoods. Western toad habitat is abundant within
the Study Area.

Pacific treefrog
Hyla regilla

Common frog, found anywhere there are suitable breeding waters,
typically small ponds. Outside of the breeding season, they are found in
woodlands, pastures, riparian areas, and suburban habitats, including
gardens and parks. Habitat is found throughout the Study Area.

Red-legged frog
Rana aurora

Pond breeding species needs quiet waters with aquatic vegetation for egg
attachment.  Otherwise found in open- and closed-canopy forests,
parklands, low-density development, golf courses, and pastures. Habitat
is found throughout the Study Area.

Bullfrog
Rana catesbeiana

Introduced species found in lakes, reservoirs, and other slow-moving
waters. Highly aquatic, nearly always found in or around the wetted
fringe. Habitat is found in the lowland portions of the Study Area.

Painted turtle
Chrysemys picta

Marshy ponds, small lakes, slow moving streams, and rivers with
abundant aquatic vegetation. Habitat is present, though sparse, in the
Study Area.

Northern alligator lizard
Elgaria coerulea

Margins of coniferous forests, in clearcuts, under logs, on moist talus
slopes. Habitat is found throughout the Study Area.

Rubber boa
Charina bottae

Drier forests with open vegetation, under bark, logs and rocks. Excluded
from moist forests and habitats. Habitat is found in disturbed portions of
the Study Area.

Terrestrial garter snake
Thamnophis elegans

Depends heavily on amphibians that breed in permanent waters.
Abundant around edges of small ponds and lakes. Habitat is abundant in
the Study Area.

Northwestern garter snake
Thamnophis ordinoides

Found in meadows and along edges of forests, talus slopes and thick
brushy areas. Habitat is abundant in the Study Area.

Common garter snake
Thamnophis sirtalis

Common in wet meadows, watercourses, deep coniferous forests. Also
found in open valleys in riparian thickets. Habitat is abundant in the Study
Area.
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The USFWS (1982) states that modifications of wetlands and timbered lands have had a
negative influence on amphibian populations, and to a lesser extent, reptile populationsin
the Chehalis basin. Species such as the Pacific giant salamander, tailed frog, and the
long-toed salamander have been especially affected. The Washington State Gap Analysis
did not indicate the presence of tailed frog habitat in the Study Area (Table A).

2.4.2 Priority Habitats and Species

The WDFW Priority Habitats and Species (PHS) Database and PHS Polygon maps were
consulted to determine the presence and extent of priority species and habitats within the
Study Area. The PHS Database was accessed via WDFW’s PHS website and the PHS
Polygon maps were requested and received from WDFW. Priority species are defined by
WDFW as species that require protective measures for their perpetuation due to their
population status, sensitivity to habitat alteration, and/or recreational, commercial, or
tribal importance. Priority species include State Endangered, Threatened, Sensitive, and
Candidate species; animal aggregations considered vulnerable; and those species of
recreational, commercial, or tribal importance that are vulnerable (WDFW 2001). The
Priority Speciesidentified within the Study Area are described below.

Bald eagles (Haliaeetus leucocephalus) are closely associated with lakes and large rivers
in open areas, forests, and mountains and along seacoasts. They need large trees adjacent
to water, preferably snags, but also nest in trees or on boulders that provide good
visibility for perching. Bald eagles winter in coastal habitats and inland where ice-free
waters allow access to fish. Bald eagle nesting and roosting habitat has been documented
in the Skookumchuck, Newaukum and South Fork Chehalis basins.

Eastern wild turkeys (Meleagris gallopavo) prefer a mixture of woodland and open
clearings and are usually found near mature oak or other mature hardwood forests, also in
mountain forests and wooded swamps. Sightings of Eastern wild turkey have been
documented in the Skookumchuck watershed.

Great blue herons (Ardea herodias) inhabit a wide variety of freshwater and saltwater
habitats including ponds, lakes, streams, rivers, marshes, wet meadows, tidal flats,
sandbars, and shallow bays, or wherever shallow water or marsh vegetation is present.
Great blue herons are known to be present in the Study Area aong the Chehadlis,
Skookumchuck, and Newaukum rivers.

Harlequin ducks (Histrionicus histrionicus) prefer cold, shallow, rapidly flowing
mountain streams in forested regions, but also inhabit ponds and lakes along rocky Arctic
shores and in tundra. They loaf in shallows, or on rocks or logs in streams or ashore.
They winter on marine waters, usually 6 to 12 feet deep, in heavy surf along rocky coasts.
Harlequin duck breeding areas are known to occur throughout the Skookumchuck River
basin.

Hooded mergansers (Lophodytes cucullatus) inhabit wooded, clear freshwater habitats,
preferably water with sandy, gravelly, or cobbled bottoms. They prefer fast-flowing
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water, but aso use standing water as long as it is clear, small fish and invertebrates are
abundant, and nest sites are available. Hooded mergansers are easily disturbed and thus
avoid areas of human activity. Several areas of hooded merganser breeding and nesting
activity have been documented on the Skookumchuck and Chehalis rivers.

Mardon skippers (Polites mardon) are butterflies that prefer grasslands at low elevations
in the Cascades as well as apine areas, especially on serpentine soil. Mardon skippers
are uncommon throughout their range, which includes the Chehalis basin.

Mink (Mustela vison) frequent forested areas that are in close proximity to water.
Streams, ponds and lakes, with brushy or rocky cover nearby are considered optimal
territory. Mink habitat is located throughout the middlie Chehalis basin.

Olympic  mudminnow (Novumbra hubbsi) prefer slow-moving lowland streams,
wetlands, and ponds. They are generally found in areas with soft mud substrate, little to
no water flow, and dense aquatic vegetation. The Olympic mudminnow has historically
been observed in ponds and wetlands in the Skookumchuck basin.

Osprey (Pandion haliaetus) occupy a wide range of habitats in association with water,
primarily near lakes, rivers, and aong coastal waters with adequate supplies of fish.
Osprey have been documented by WDFW in the Skookumchuck watershed.

Pileated woodpeckers (Dyocopus pileatus) are generally limited to mature coniferous,
deciduous, and mixed forests with large, dead trees. They prefer woodlands near water
and large, dead trees for nesting and feeding. Pileated woodpeckers are documented as
occurring throughout the Chehalis basin.

Western gray squirrels (Sciurus griseus) typically use dreys during the summer. Dreys
are round conspicuous twig and leaf nests built in trees between 25 and 45 cm in
diameter. Dreys are generally built in the upper one-third of the canopy and seldom in
isolated trees. In the winter, western gray squirrels will often use dens in hollow trees.
Within the Study Area, Western gray squirrel populations are limited to the northern edge
of the Skookumchuck basin.

Whulge (Edith’s) checkerspots (Euphydryas editha) are butterflies with habitat ranging
from sea level to the treeline through diverse vegetative communities including coastal
chaparral, meadows, fields, foothills, open woods, and alpine fellfields. Whulge
checkerspots have been recorded near Rock Prarie and Violet Prairie in the
Skookumchuck watershed.

Wolverines (Gulo gulo) inhabit boreal forests, mountains or open plains and brushlands.
They construct rough beds of grass or leaves in caves or rock crevices, in burrows made
by other animals, or under falen trees. They occasionally construct their dens under
snow. An historic sighting (1994) was recorded in the Skookumchuck watershed.

Wood duck (Aix sponsa) inhabit woodlands near shallow, quiet inland lakes, swamps,
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river bottoms, ponds, marshes, and streams where nest sites are available. Important
forest types for the wood duck are central and southern floodplain forests, red maple
swamps, temporarily flooded oak forests, and northern bottomland hardwoods. They also
prefer areas with many perching sites. Wood duck breeding and nesting areas have
historically been located throughout the Chehalis and Skookumchuck basins.

The PHS list defines priority habitats as those habitat types or elements with unique or
significant value to a diverse assemblage of species. A priority habitat may consist of a
unigue vegetation type or dominant plant species, a described successional stage, or a
specific structural element. They also may contain comparatively high fish and wildlife
densities and species diversity with important breeding habitat, seasonal ranges, or
migration corridors. Also they may have limited and/or declining availability, be
vulnerable to human disturbance, or contain dependent or priority species (WDFW
2001). The PHS list was examined for habitats known to occur within the WDFW
Region that contains the Study Area. These priority habitats and their observed presence
or absence in the Study Area are presented in Table B. The WDFW Priority Habitats are
asfollows (WDFW 2001):

Pure aspen stands greater than two acres in size are considered a priority habitat. Mixed
stands greater than two acres in size may be considered as well.

Naturally occurring caves in soils, rock, ice, or other geological formations and are large
enough to contain a human are a priority habitat. Abandoned mine shafts with actual or
suspected occurrences of priority species are aso considered a priority habitat.

Cliffs are a priority habitat if they are greater than 25 feet high and occur below
5,000 feet. They must also contain high densities of wildlife breeding and nesting areas
to be classified as a priority habitat.

Freshwater wetlands must support, at least periodically, mostly hydrophytic plants, the
substrate must be predominantly undrained hydric soils, and/or the substrate must be
saturated with or covered by shallow water at some point during the growing season to be
apriority habitat.

Fresh deepwater habitats include environments where hydrophytes are the dominant
plants, however, the water in these areas is too deep to support emergent vegetation. This
environment aso includes all underwater structures and features such as caverns, woody
debris, and rock piles.

Instream habitat consists of the physical, biological, and chemical processes and
conditions that interact to provide life history requirements for fish, wildlife, and
invertebrate resources.

Juniper savannah habitat includes woodlands consisting of predominantly juniper species.
Mixed stands of juniper species may aso be considered a priority habitat.
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Old-growth forest is also categorized as a priority habitat. This habitat consists of stands
of at least two tree species forming a multi-layered canopy with occasional small
openings. It also must have at least eight trees per acre greater than 32 inches dbh, four
snags per acre over 20 inches in diameter and 15 feet tall, and four downed logs per acre
greater than 24 inches in diameter and greater than 50 feet long to be classified as old-
growth forest habitat. Mature forests are stands with average diameters exceeding
21 inches dbh. The density of trees, number of snags, and quantity of large downed logs
isgenerally less than that of old-growth forests.

Oregon white oak woodlands are stands of pure oak or an oak/conifer mix where canopy
coverage of the oak component is 25 percent, or where total canopy coverage is less than
25 percent, but oak accounts for at least 50 percent of the canopy coverage present.
Priority oak habitat consists of stands at least one acre in size.

Prairies and steppe are relatively undisturbed areas where native grasses and/or forbs
form the natural climax plant community. These areas should contain a variety of habitat
features such as varied topography and plant communities.

Riparian habitat includes the area beginning at the ordinary high water mark and extends
to the terrestrial areas that are influenced by, or directly influence, the aguatic ecosystem.
These areas include the entire floodplain and riparian areas of wetlands that are directly
connected to stream courses.

Rural and urban natural open space is open space that functions as a corridor connecting
other priority habitats (especialy areas that would otherwise be isolated), is an isolated
remnant of natural habitat larger than 10 acres and surrounded by agricultural or urban
developments, or is providing habitat for a priority species. The habitat must also contain
unique species assemblages in agricultural or urban areas to be classified as a priority
habitat.

Large tracts of shrub-steppe are tracts greater than 640 acres. These tracts should contain
a variety of habitat features such as riparian areas, canyons, and habitat edges. Small
tracts of shrub-steppe are tracts less than 640 acres; however, they have the same habitat
reguirements as large tracts to be considered priority habitats.

Snags and logs are aso considered a priority habitat. Snags must be greater than
20 inches dbh and 6.5 feet tall and logs must be greater than 12 inches in diameter at the
largest end and 20 feet long in order to be classified as a priority habitat. This habitat
may consist of single snags or logs, or groups of snags or logs of exceptional value to
wildlife due to their scarcity or location within the landscape. Areas with abundant and
well-distributed snags and logs are considered priority snag and log habitat.

Talus slopes are a priority habitat if the rock rubble is homogenous, averages 0.5 to
6.5 feet in size, and is composed of basalt, andesite, and/or sedimentary rock. Mine
tailings and riprap may aso be included.
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Table B. Priority Habitats in the Study Area

Priority Habitat Observed in Study Area
Aspen Stands No
Caves No
Cliffs Yes
Freshwater Wetlands Yes
Fresh Deepwater Yes
Instream Yes
Juniper Savannah No
Old-Growth Forest No
Mature Forest Yes
Oregon White Oak Woodlands No
Prairies and Steppe No
Riparian Yes
Rural Natural Open Space Yes
Urban Natural Open Space No
Shrub-Steppe No
Snags and Logs Yes
Talus Yes
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3 STUDY METHODS
3.1 PreFidd Analyses
3.1.1 Channel Segment (Reach) Classification

Prior to beginning the field investigations, streams were divided into segments (reaches)
using the methods described in the Stream Channel Assessment module of the Watershed
Analysis Appendices, Version 4.0 (WFPB 1997). Briefly, channel gradient, confinement,
riparian condition, and confluences of tributaries were used to designate reaches as
discrete units. Confinement, according to the Watershed Analysis Appendices, is defined
as the ratio between the channel width and the valley width, without consideration to
bank armoring, channel incision, or levee construction. Once reaches were established,
they were numbered according to stream. Reach breaks and numbers were transferred to
mylar overlays using the U.S. Geological Survey (USGS) 7.5-minute quadrangles as base
maps. The overlays were used for digitization into GIS shapefiles. Each reach was then
given a gradient-confinement code based on channel gradient (percent slope) and channel
confinement (Figure 1). The gradient-confinement codes were later used for survey
reach selection (see Section 3.1.3) and to determine channel sensitivity for use in other
riparian analyses (see Section 3.3.2).

3.1.2 Riparian Condition Determination

After stream reaches were delineated and numbered, riparian conditions were examined
for each reach. Reaches were divided into Riparian Condition Units (RCUs), which are
habitat units designated by canopy type, size classification, and density (Figure 2).
Stereoscopic aerial photographs were examined to delineate RCUs and determine the
vegetation types and densities. Size was estimated for later field verification. Both
infrared and standard 1:24000-scal e photos were used.

In order to determine the extent of RCUSs, each stream reach was first divided into |eft
and right bank. Then, if vegetation type, canopy type, or topography changed within the
reach, a separate RCU was defined (Table C). Since RCUs are divided by both physical
characteristics and reach boundaries, each reach has at least two RCUs and several have
more than three.

Table C. Riparian Condition Unit Classifications

Composition Size Density
H = Hardwood Greater than 70% | S = Small Less than 12 inches S = Sparse More than 1/3 of
hardwood species DBH ground exposed.
C = Conifer Greater than 70% M = Medium 12-20 inches DBH D = Dense Less than 1/3 of
coniferous species ground exposed
M = Mixed All other cases L = Large Greater than 20 inches | N = None No riparian vegetation.

DBH
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Sample of
Gradient-Confinement Codes

Confnemand  Descripbion
Lc Low Confinament willay wadh > 4x chanmel woll
MC  Moderale Confinemant.
2x channal width < valley widdh < dx channed wiotfy
TC Tight Confremnant. walley widlh < 2x shanne widlh

JAANY F[[EyIY)

—_—z

Figure 1. Sample of Gradient Confinement Codes
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Sample of
Riparian Condition Units

Figure 2. Example of Riparian Condition Unit Classification
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3.1.3 Selection of Field Survey Reaches

Because of the large size of the Study Area, specific reaches were targeted for field
surveying. Selection of reaches was based on gradient-confinement codes, unique or
representative morphology, and riparian characteristics. Reaches were sorted initialy
according to gradient-confinement codes. Those reaches with unique gradient-
confinement codes were chosen for field surveying. Aeria photographs were then
reviewed to locate reaches with unique morphological characteristics (falls, dams, etc.),
which were also chosen for surveying. Aerial photographs were also used to compare the
riparian characteristics of the reaches. Using these riparian characteristic comparisons,
and comparisons of the gradient-confinement codes, the reaches that best represented the
characteristics of the subbasin were chosen. Although much emphasis was placed on
surveying reaches that were representative of the subbasin, every effort was made to also
survey reaches with unique characteristics.

In addition to surveying selected reaches, the locations of preliminary project alternatives
were also surveyed for habitat conditions. These locations include upland areas. In
upland areas where surveying of full transects was not possible due to the presence of
roads and buildings or restrictions on access, visual assessments of riparian habitat
conditions were made and wildlife observations were recorded. Where possible, these
visual surveys were supported with instream habitat surveysin adjacent stream reaches.

3.2 Fidd Survey Methods
3.2.1 Fish Habitat Surveys

Fish habitat surveys were conducted to quantify physical stream and habitat parameters.
Individual surveys were repeated for each reach as follows: the upstream end of each
reach to be surveyed was located in the field. Wetted width, wetted depth, channel width
and depth, bankslope, and substrate composition were measured along a cross-sectiona
transect (Figure 3) at the beginning and end of each reach. Lengths of habitat types
(glide, riffle, pool and cascade) were recorded at the beginning of each habitat type using
a hip chain. The physical habitat parameters surveyed varied, depending on the type of
habitat. In riffle and cascade habitats, bankfull width, wetted channel width and depth
(mean and maximum), gradient, bank slope (left and right), substrate material (channel
and bank), channel embeddedness, and presence of spawning gravels were recorded.
Measurements of pools included length, width, maximum depth, riffle crest depth,
residual depth, percent woody cover, and formation feature (Figure 4). Glides were noted
on data sheets but no measurements were recorded.
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Bankfull Width

Wetted Width

Figure 3. Channel Cross Section (Schematic)

Figure 4. Stream Survey Overview (Schematic)
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The survey continued to the next habitat type or to one-third of the total reach distance,
whichever came first. At one-third of the total reach distance, a Wolman pebble count
was conducted as described in the Stream Inventory Handbook, Version 9.9 (USFS
1999). Beginning on one bank at bankfull height, the transect was walked heel-to-toe. At
each step, the first piece of substrate encountered off the toe was measured for size along
the intermediate axis. This process was repeated until 100 counts were made. If the
opposite bankfull height was reached before 100 counts were made, the process was
repeated on a new, adjacent transect. This new transect was completed regardless of
when the 100 count mark was reached. Pebble counts were aso conducted at two-thirds
of the total reach distance. At the end of each reach, the total length of the reach was
recorded. Photographs were taken within reaches and organized in a photo log.

Percent bank erosion and large woody debris (LWD) were also recorded throughout the
entire reach and within each habitat type. LWD was classified and talied as either
functional or non-functional for each reach. Functional LWD was defined as any piece
that was large enough to provide a function and was within the bankfull channel
(Figure5). Non-functional LWD was defined as any piece that was either too small to
provide any type of function or was not within the bankfull channel.

Functional LWD was then subdivided into functioning and non-functioning LWD.
Functioning LWD was defined as any piece that was providing a function at the time of
the survey. Non-functioning LWD was defined as any piece that was large enough to
provide a function, yet was not performing a function at the time of the survey.
Functioning LWD was examined for distance within the reach, observed function (Table
D), number of functioning pieces, height, length, and width.

Table D. Large Woody Debris Functions Recorded During Surveys

Function Definition
Pool Scour Debris causes increased velocities, resulting in pool scour.
Debris either protects the bank from erosion, or is integral
to the bank structure.
Debris either creates eddy for bar deposition, armors apex
of a bar, or is otherwise integral to bar structure.
Debris accumulates sediment, interferes with sediment
migration.
Debris spans wetted channel and has either backfilled to
form a terracette or forms a step overfall.
Debris has caused flow to change course completely and

Bank Stability

Bar Stability

Sediment Storage

Step or Terracette Former

Channel Creator initiate new channel formation. This usually requires a
very large amount of LWD.
Fish Habitat Debris provides fish habitat.
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This trees is elevated
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and does nol engage
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This ires is within
the bankfull channel
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I functioning LWD-__,

Figure 5. Large Woody Debris Classifications

3.2.2 Riparian Condition Surveys

Riparian condition information was collected within each reach, concurrent with the fish
habitat survey. Riparian conditions were recorded to facilitate the Riparian Function
Assessment in accordance with the Watershed Analysis Manual, Version 4.0 (WFPB
1997). This information was collected along a transect perpendicular to the channel in
the same location (one-third and two-thirds reach length) that pebble counts were
conducted. Canopy closure, riparian composition and size, bank vegetation cover, stream
channel cover, and active riparian recruitment processes were evaluated at each location.
Canopy closure was determined along a sectional transect which extended 100 feet
beyond the bankfull width. This was measured to help determine the extent and density
of riparian habitat outside the channel. Within the bankfull channel, bank vegetation
coverage was visually estimated at each transect location. Canopy closure was measured
from mid-channel and bankfull width outward, in 20-foot increments using a
densiometer. Riparian vegetation recorded included the dominant and secondary canopy
species and ground cover, if present. Active Riparian Recruitment Processes (ARRP'S)
are observable processes that contribute to addition of large woody debris to the stream
channel. These processes, which were also documented, include: bankcutting,
windthrow, floodplain interaction, jams, upstream sources, and beaver activity.
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3.2.3 Wildlife Habitat Surveys

Channel and Riparian Wildlife Surveys. Wildlife habitat and presence were documented
within the stream channel and riparian areas of surveyed reaches. This information was
collected to help in determining the type of wildlife populations that could be affected by
large wildlife habitat features, such as riparian canopy type, age and density. Areas
surveyed for wildlife habitat and presence were first assessed through aeria photo
interpretation concurrent with riparian condition unit designation. In brief, each stream
reach surveyed was considered one transect for purposes of determining wildlife presence
and habitat condition. The locations of wildlife presence, sign, and habitat features were
noted along each transect (left and right bank) and recorded. For each reach surveyed,
wildlife habitat information was also recorded in the riparian survey, including dominant
and sub-dominant vegetation species, and ground cover, if no canopy was present
(Section 3.2.2).

To determine wildlife species use and record habitat feature condition within the bankfull
width of the channel, each surveyed reach was considered a belt transect along its length
and through bankfull width. The distance and location of wildlife observations, sign,
tracks, and habitat features were noted along each transect (left and right bank) and
recorded onto data sheets. Habitat features, including snags, burrows, roosts, nests, and
wetlands were noted with condition and type of use.

Information on habitat function, plant species composition, and riparian and stream
canopy coverage was recorded and is discussed in Section 4.3.2.

Skookumchuck Reservoir Habitat and Wildlife Surveys. Wildlife habitat within the
Skookumchuck reservoir was surveyed using different methods than those employed for
in-channel and terrestrial habitat surveys. Some of the alternatives considered for the
GRR/EIS could result in temporary pool fluctuations; therefore existing conditions and
potential new shoreline conditions were determined by surveying along transects
extending away from the existing shoreline to an elevation 15 feet (vertical distance)
above the high water mark (approximately 477 foot elevation). That location was
determined using a clinometer to measure slope and calculating the slope distance
necessary to reach 15 feet above the high water mark. The transects were located every
1,000 feet along the shoreline of the reservoir (Figure 6).

Four types of surveys were conducted within the reservoir: soils, vegetation, physica
features and wildlife. The soil survey was conducted to determine the soil characteristics
at the current high water mark and the upper elevation of the potential increased high
water mark. This information can be used to determine the potentia effects of inundation
on burrowing animals, amphibians, and invertebrates. At each location, a soil pit was
excavated to 20 inches or bedrock and soils were examined for texture (type), depth, and
slope.
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V egetation was a so surveyed at the existing and potential high water mark. Vegetation
plots were established, and canopy coverage and species composition within a 10-foot
radius was measured using densitometers. Ground coverage by species was estimated by
surveying acircle-plot with a 10-foot radius.

Physical habitat features were documented at each transect location and at any location
along the perimeter of the reservoir where important wildlife habitat features were noted.
The presence of nests, burrows, roosts, cliffs, talus, and slides were noted, along with
location, elevation above high water, species use (if known), and condition. Snags within
the 15-foot elevation band around the reservoir were counted and located relative to the
nearest survey location.

Belt transect surveys for wildlife presence were conducted perpendicular to the shoreline
and extending from the shoreline to a distance up to a 15-foot elevation increase above
the existing high water mark. The belt transect was 30 feet wide (15 feet on either side of
the location). At each transect, the surveyor(s) conducted timed surveys, alowing 10
minutes to observe the presence of fauna that would otherwise be disturbed by
movement, especialy bird species. All species determined to be present, either through
direct observation or through observation of tracks or sign, were recorded onto data
shests.

3.3 Habitat Analysis

Owing to the volume and complexity of the field data, Geographic Information System
(GIS) software was utilized for the analysis portion of the Study. Arcinfo 8.0 and
ArcView 3.2a were used to develop the spatial data components and Microsoft Access
was used to store the detailed information about habitat, riparian conditions, and LWD.

For visual depiction of stream reaches, the stream reaches shapefile was generated based
on the Lewis County 24K hydrography (stream) GIS layer. The streams for the Study
Area were selected from the Lewis County data, and combined to create a single line for
all reaches. The stream reach boundaries were digitized from mylar overlays with USGS
24K quadrangle base maps. A unique identifier was generated for each stream reach
(e.g., SK1 for Skookumchuck reach one) and included in the shapefile attribute table and
the Access database so that the two information sets could be linked. The RCU shapefile
was generated by designating a 100-foot buffer on either side of the stream. Attributes
were added based on mylar overlays with USGS 24K quadrangle base maps and queries
from the Access