Research Task

Justification

Duration

Data Analysis

Add two additional transects
in different habitat types
simlar to those being done
for the NMFS studies
currently under way with
annua fish evaluation
Process.

Provideadditional habitat and

sal monid distribution informetion
for the estuary. Useful in
establishing inventory informetion
for future monitoring or
restoration.

Begin before
construction and for 3
years after conpletion
of the Project
construction phase.

Record vaueand
use of different
habitat types for
juvenile

sal monids and
cutthroat trout.

Evaluate cutthroat trout use
oftheestuary and river aress.

Littleis known about the species
useof this habitat. Research to
provide additional informetion
regarding coastal cutthroat trout
use of this habitat.

Conduct study for 2
years before
construction and 2
years during
construction.

Record vaue and
use of different
habitat types by
cutthroat trout.

Conduct bank-to-bank
hydrographic surveys of the
estuary.

Has not been donein 20 years and
is needed to assess avail able
habitat and restoration actions.

Once, prior to
construction.

Bathymetry will
beavailablefor
shallow water

contaminants (e.g., growth,
disease resistant) on
salmonids.

that guidelines are Protective of
sa monids; to better characterize
performance of juvenile salmonids
intheestuary.

construction phase,
depending on the
results.

areasin the
estuary.
In conjunction with ongoing Provideadditional dataon Begin before Project Record
studies of juvenile salmonids contaminantsin listed salmonids construction and for3 | concentrations of
habitat utilization in the and their prey. Useful in years dfter persistent
Lower ColumbiaRiver, establishing inventory informetion construction phase, contami nants
collect and analyzejuvenile for future monitoring or depending on the (eg., DDTSs,
sal monids and their prey for restoration. results. PCBs, PAHSs,
concentrations of chemical dioxin-like
contaminants. conpounds) in
juvenile
salmonids and
prey.
In conjunction with above Provideadditional datafor Begin before Record health
contaminant study, assess established contam nants construction and for 3 | status ofjuvenile
sublethal effects of thresholds effect |evel sto ensure years dfter sal monids

collected above.

Estuarine Turbidity
Maxi mum(ETM) workshop.

To further the knowledge of the
ETM and thelisted stocks.

Once.

Not required.

3.0 STATUS OF THE SPECIES

Theterrestrid species opinion reviewed the rangewide status of bald eage and Columbian white-
talled deer, and this information is incorporated herein by reference. No additiona rangewide
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status information for bald eage or Columbiawhite-taled deer is provided herein. However,
updated site-specific information on bad eage and Columbian white-talled deer within the
Project areais provided in the Environmenta Baseline section, below. Thefollowingisa
discussion of coasta cutthroat trout and bull trout status within their respective DPS aress.

31 Southwestern Washington/Columbia River Coastal Cutthroat Trout
311 Overview

A Satus Review of coastd cutthroat trout from Washington, Oregon, and Cdiforniawas
conducted by NM FS (Johnson et d. 1999). The status review determined there were six
Evolutionary Sgnificant Units (ESUs, the NM FS' equivaent to the Service' s DPS) of coasta
cutthroat trout along the coast of Washington, Oregon, and Cdifornia. On April 5, 1999, the
Sarvices jointly proposed to list the anadromous form of coastd cutthroat trout as threatened in
Southwestern Washington and the Columbia River, excluding the Willamette River above
Willamette Fals (65 FR 16397). Theproposd for listing was based upon perceived widespread
decline in abundance and the small population sizes of anadromous coasta cutthroat trout
throughout the lower Columbia River and southwestern Washington, and modifications to
riverine and estuarine habitats. In April of 2000, the one-y ear listing deadline was extended by
six months to obtain and review new information needed to resolve substantia scientific concerns
about the status of the DPS, including information on above-barrier populations and influences of
hatchery management (65 FR 20123). In 2000, the Service assumed sole jurisdiction over dl
extant subspecies of coastd cutthroat trout (65 FR 21376). Under anationd settlement
agreement, the Service has agreed to determine, by June 23, 2002, whether to list the
Southwestern Washington/Columbia River Coasta Cutthroat Trout DPS.

The aguatic species BA, Appendix D, provides an excdlent overview of anadromous coasta
cutthroat trout biology and ecology ; these descriptions are incorporated herein by reference. The
followingis abrief overview of coastal cutthroat trout biology and ecology.

Coastd cutthroat trout occupy awide range of habitat types and display adiverserange of life
history strateges, perhaps making them one of the more localy adapted species of the samonid
family (64 FR 16397). Their life history is complex, with considerable variation within and
among populations. Life history strateges include fish with limited spawning and foragng
migrations (resident form), fish that undertake longer-distance spawning and foragng migrations
strictly within freshwater (freshwater migratory form), and those that undertake spawning and
foragng migrations between freshwater and sdtwater (satwater migratory or anadromous form).
Various life history forms frequently occur in the same streams (Johnson et d. 1999). Thereis
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aso evidence that life history patterns can change within individua fish over time (Johnson et d.
1999). Thisdiversity in life histories exhibited by coastd cutthroat trout may reflect an adaptive
strategy, alowing coasta cutthroat trout to exploit habitats not fully utilized by other samonid
species (Johnson et a.1999). Within the Southwestern Washington/Columbia River DPS, dl
three forms of coastd cutthroat trout have been identified.

Resident coastd cutthroat trout typicaly inhabit small streams, often in headwater areas. These
non-migratory fish typicaly livether entirelifewithin asmal reach of stream, but may
undertake loca movements and migrations. These fish normally do not grow to more than
150mm to 200mm and seldom live more than three years (Trotter 1989). Resident forms may
occur throughout ariver basin, but generdly are more prevaent in upstream locations.

Freshwater-migratory coastd cutthroat trout perform movement and migrations within
freshwater only. Several migration strateges have been observed: populations that migrate from
large streams to smaler ones to spawn (fluvid); fish that reside in lakes the mgjority of thetime
but migrate upstream to spawn (adfluvid); and fish that livein lakes the mgority of the time but
migrate downstream to spawn in the lake outlet (lacustrine) (Johnson et a. 1999).

Anadromous coastd cutthroat trout undertake migrations from freshwater natd areas to estuary
and marine waters and back to freshwater areas. Generdly, the period of sdtwater residenceis of
shorter duration for coasta cutthroat trout than other anadromous salmonids, and it is believed
that coastal cutthroat trout do not overwinter in the ocean (Trotter 1997).

The mgority of available information on coasta cutthroat trout pertains to the anadromous life
history form. Thereis limited information about the distribution, abundance, or status of
resident forms of coasta cutthroat trout in this DPS and amost no information about relative
abundances or status of freshwater migratory forms. Becausethe Project is proposed in
locations where the anadromous form of coastal cutthroat trout is known to occur, the following
information pertains to the anadromous form of coasta cutthroat trout.

312 Status and Distribution

Anadromous coastd cutthroat trout numbers have declined in some portions of their rangein
recent years. Coasta cutthroat trout are widely distributed throughout the fresh and near shore
marine waters of the Pacific Northwest. The distribution of coastal cutthroat trout is broader
than any other cutthroat trout subspecies (Johnson et d. 1999). Anadromous forms range from
the Ed River in northern Cdiforniato the Kenal Peninsulain Alaska, and generdly less than 90
kminland. However, some populations may occur inland up to 160 km (Johnson et d. 1999). In
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portions of Washington, Oregon, and Cdifornia, the Cascade M ountains appear to limit the
species’ inland distribution.

313 Early Life History

Cutthroat eggs require gpproximately 300 Fahrenheit temperature units (generaly 6-7 weeks)
duringincubation until hatching, and an additiona 150 to 200 temperature units for emergenceto
occur (Stolz and Schndll 1991). Newly-emerged cutthroat trout are very small (<2.5 cm Totd
Length [TL]). Pesk emergenceis generdly mid-April, but may range from M arch through June
(Trotter 1997). At emergence, coasta cutthroat trout fry quickly migrate to channel margns and
backwaters, where they remain throughout the summer. Upon leaving lateral habitats, juvenile
coasta cutthroat trout use avariety of stream or riverine habitats. Juvenile coasta cutthroat
trout may rear for two or more years in freshwater, seeking pools and other slow water habitats
with root wads and large wood for cover (Trotter 1997). Often juvenile coho samon are present
in the same habitat, and the larger coho salmon will drive the cutthroat into riffles, where
cutthroat will remain until fall and winter (Sabo 1995). Overwinter habitat includes pools near
undercut banks or large woody debris (Bustard and Narver 1975). Juvenile coasta cutthroat
trout are opportunistic feeders, taking advantage of whatever prey is available, with aguatic
insects as the most available, and therefore most dominant, prey item consumed (Trotter 1997).

314 Migration

Seaward migration of coastd cutthroat trout ranges from M arch to July, and peaks in mid-M ay
(Trotter 1997). Averagefish length at this time was found to be 150 mm TL (Johnston 1979).
Within river sy stems that empty into sheltered ocean environments, coasta cutthroat trout
generdly smolt at age 2 (Trotter 1989). Non-hatchery Columbia River coasta cutthroat trout
populations commonly smolt a age 2 or 3, even though theriver enters anon-sheltered ocean
environment (Loch and Miller 1988), wheress those of hatchery orign generdly smolted at age 1.
Populations that migrate into unshetered coasta areas generdly smolt at older ages and larger
sizes. However, smoltingin anadromous forms may occur any time between 1 and 5 years
(Trotter 1989).

The amount of time spent in salt water varies between populations, ranging from 2 to 9 months
(Thorpe 1994). In most populations, coasta cutthroat trout remain within afew kilometers of
the coast, migrate no more than 70 km from their home stream, and do not cross large bodies of
open water (Trotter 1997). However, in afew situations where riverine influence occurs well
into offshore ocean areas, notably the ColumbiaRiver plume, coasta cutthroat trout may migrate
more than 50 km from the coast. Whilein the ocean, coasta cutthroat trout are opportunistic
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feeders on avariety of fish and invertebrate prey items (Trotter 1997). Growth whilein
sdtwater is often rapid, with growth rates of 25 mm per month reported from fish occupyingthe
Columbia River plume (Pearcy et a. 1990).

Thetiming of return migration to fresh water varies by population. Populations with
gppreciable estuaries generdly haverdatively early returningfish (July to October), whereas
streams draining directly into the ocean have late returning populations (mid-winter)(Trotter
1997). Nearly dl anadromous coastd cutthroat trout overwinter in freshwater, after feedingin
marine or brackish water (Trotter 1997). Trotter (1997) speculated that important overwinter
habitat is comprised of deep pools with associated cover. Not al coasta cutthroat trout spawn
upon returning to fresh water.

3.15 Spawning

The spawning period for anadromous cutthroat trout ranges from December to June, with peak
activity in February (Trotter 1989). Coasta cutthroat trout spawn in small coasta streams, and
tributaries within small and large watersheds (Trotter 1997); spawning streams generdly have
summer low flows averaging 0.1 me/sec, and do not exceed 0.3 me/sec. Use of smdl streams for
spawning appears to be an adaptation to isolate their nursery/rearing ground from other, more
competitive, species such as stedhead trout (Solz and Schnell 1991). However, overlap with
steelhead trout and coho samon spawning areas may occur (Johnson et d. 1999). The preferred
spawning substrateis peato wanut sized gravel, in water depth of 15-45 cm, with pools nearby
for escgpe cover. Actua spawningmay extend over aperiod of 2to 3 days (Trotter 1997).

Anadromous coastd cutthroat trout may berepesat (iteroparous) spawners. Some fish have been
documented to spawn each year for a least fiveyears, dthough some do not spawn every year
and some do not return to seawater after spawning but instead remain in fresh water for at least a
year. Anadromous coastd cutthroat trout may liveto an ageof 7 or 8 years, spawningthree,
four, or even as many as fivetimes during their life (Trotter 1997).
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3.2 Columbia River Bull Trout
321 Overview

The aguatics species BA, Appendix D, provides an overview of bull trout biology and ecology;
these descriptions areincorporated herein by reference. Thefollowingis abrief overview of bull
trout in the ColumbiaRiver DPS

Bull trout are char nativeto the Pacific Northwest and western Canada. Bull trout arerdatively
dispersed throughout tributaries of the Columbia River Basin, includingits headwatersin

M ontanaand Canada. The Columbia River DPSincludes bull trout residingin portions of
Oregon, Washington, Idaho, and M ontana. Bull trout are estimated to have occupied about 60
percent of the Columbia River Basin and currently occur in 45 percent of the estimated historica
range (Quigey and Arbdbide 1997). The Columbia River DPS comprises 141 bull trout
subpopulations in four geographic areas of the Columbia River basin. The Project is located
within the lower Columbia River geographic area, which includes al tributaries in Oregon and
Washington downstream of the Shake River confluence near the town of Pasco, Washington.

The current distribution of bull trout in the lower Columbia River Basin is less than the historical
range (Buchanan et d. 1997). Bull trout are thought to have been extirpated from severd
tributaries in fiveriver systems in Oregon: the M iddle Fork Willamette River, the North and
South Forks of the Santiam River, the Clackamas River, the upper Deschutes River (upstream of
Bend, Oregon), and the Crooked River (tributary to the Deschutes River) (Buchanan et d. 1997).
Hydrodectric facilities and large expanses of unsuitable, fragmented habitat haveisolated these
subpopulations. Large dams, such as M cNary, John Day, The Ddles, and Bonneville, separate
four reaches of thelower ColumbiaRiver. Although bull trout may pass each facility in both
upstream and downstream directions, the extent to which bull trout use the ColumbiaRiver is
unknown. In addition, the nine mgor tributaries have numerous water storage facilities, many of
which do not provide upstream passage.

4.0 ENVIRONMENTAL BASELINE

The aguatic species BA provides an extensive description of historic and current habitat
conditions in the Columbia River and estuary (Chapter 2), adescription of the complex processes
and functions that occur in theseriverine and estuarine habitats (Chapter 4), and discussions of
coastd cutthroat trout and bull trout within these riverine and estuarine habitats (BA pages 4-10
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to 4-12, and Appendix pages D1-7 to D1-10, D2-1 to D2-26, and D3-1 to D3-62); these
descriptions are incorporated herein by reference.

The Environmenta Baseline section, below, is presented in four sub-sections. Thefirst sub-
section (4.1 Lower Columbia River and Estuary Conditions) provides an overview of the current
environmenta conditions in the Colombia River and estuary. The second sub-section (4.2
Coastd Cutthroat Trout and Bull Trout in the Lower Columbia River and Estuary) reviews
current information on coasta cutthroat trout and bull trout in the lower Columbia River and
estuary, and discusses the importance of the ColumbiaRiver and its estuary’s physica processes
and resultant habitats to coastd cutthroat trout and bull trout. The third sub-section (4.3
Description of Lower Columbia River and Estuary Baseline Conditions Using a Conceptud
Ecosy stem M oddl) presents aframework for describing the complex river and estuary ecosy stem
processes and functions; how the Project may influence these important ecosy stem processes
and functions is the foundation for anaysis of potentia Project effects (presented in 5.0 Effects
of Action section, below). Thefourth sub-section (4.4 Updated Environmenta Basdline
Information for Columbian White-tailled Deer and Bad Eage) updates the Service s terrestria
species opinion with new information on bald eage and Columbian white-taled deer in the
Project area. Unless otherwise cited, the following information is extracted from the aquatic
species BA.

4.1 Lower Columbia River and Estuary Conditions

The ColumbiaRiver is naturdly avery dynamic system. It has been affected and shaped over
eons by avariety of natura forces, including volcanic activity, storms, floods, naturd events, and
climatologcal changes. Theseforces had and continue to have a significant influence on biologcal
factors (e.g., flow), habitat, inhabitants, and the whole riverine and estuarine environment of the
ColumbiaRiver.

Over the past century, human activities have dampened the range of physica forces in the action
areaand resulted in extensive changes in the lower Columbia River and estuary. Effectsthat have
been particularly large have occurred through changes to flow hydrographs, isolation of the
floodplain, and dikingand filling of wetland areas. The ColumbiaRiver estuary has lost
approximately 43% of its historic tida marsh (from 16,180 to 9,200 acres) and 77% of historic
tidal swamp habitats (from 32,020 to 6,950 acres) between 1870 and 1970 (T homas 1983).
Within the lower Columbia River, diking, river training devices (pile dikes and rip rap), railroads,
and highway s have narrowed and confined theriver to its present location. Between the
Willamette River and the mouth of the Columbia River, diking, flow regulation, and other human
activities have resulted in a confinement of 84,000 acres of flood plain that likely contained large
amounts of tida marsh and swamp. Thelower ColumbiaRiver's remainingtidad marsh and
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