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~t 22 |ntroductiorto the Work Plan

The Chehalis Basin Salmon Habitat Restoration and

Preservation Work Plan is the Lead Entity strategy for

providing guidance to project planners and funding
agencies in develop ing, evaluating, and implementing
salmon habitat restoration and protection actions within
Water Resource Inventory Areas (WRIA) 22 and 23.

The Work Plan relies on six sections to achieve this
purpose. The first section, Goals for Salmon Habitat
Restoration and Protection , outline the guiding thought
process involved in developing the document.

Building on these goals are Sections2and 3: A
Salmonid Profile for the Chehalis Basin and Subbasin
Profiles. These two sections provide direction in
determ ining the sequence of habitat restoration and
protection projects and activities within WRIA 22 -23 by
identifying priority stocks and priority actions that benefit
them.

Section 4, Managing the Salmon Habitat Restoration
Process, is an adaptive managemen t piece that outlines
intended future actions of the Lead Entity as it continues
towards accomplishing its ~ Work Plan goals.

The mechanics of developing, funding, and
implementing specific projects is the focus of Sections 5

and 6. The first section, Project Development, Selection,
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and Funding: Strategies for Funding Projects , aims at
assisting project developers and sponsors. The audience
for Lead Entity Procedures for Evaluating and Selecting
Habitat Project Lists , on the other hand, is the Habitat Wor
Group. This section provides guidance to them in their
efforts to determine which projects in what order should
move forward to funding agencies like the Salmon
Recovery Funding Board (SRFB)

Appendix A completes the document with A
Framework for Salm on Habitat Restoration in the Chehalis
Basin, which provides background information abut federal
and state laws and policies give context to the sections of

this plan.
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. SectionOne
ﬂ} Goals for Salmon Habitat Projects & Activities

Although bull tro ut are the only salmonid listed as
ot hreatenedd6 in the Chehalis Basin,
health for WRIAs 22 and 23 by any means. The limiting
factors analysis by Smith and Wenger point out that human
activity in the watershed has degraded or el iminated
aquatic habitats by altering many of the key natural
stream processe s that support salmonids

On the other hand, salmonids in the Chehalis Basin
have fared far better than in Puget Sound, the Columbia
River, and Hood Canal. Comparatively, habita tin the
Chehalis Basin is much more intact and has fewer

development pressures. For this reason, the Chehalis Basin

[PS

S . .
Statewide Vision for Salmon plays an important role in the long -term success of
Recovery: . . . .

o R eosetsalmon, steelhead, preserving healthy populations of  wild salmon ids for the
and trout populations to . . )

healthy and harvestable levels state as a whole . The significance of this fact makes the

and improve habitat on which
o ' ' Chehalis Basin watershed a priority investment for the SRFB

They can fund projects and activities here that would have
far greater impact in fulfilling the overall statewide vision for
salmon recovery that is not possible in ~ other WRIAs.

To this end, the Work Plan adopts seven strategies, all
equal in value, for addressing the most pressing limiting
factors identified within the subbasins of WRIAs 22 and 23.
Salmon habitat projects and activities must meet one or
more of t hese strategies for inclusion on the Habitat Project

List for SRFBconsideration. These guiding strategies are:

Section 1 3
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Wild stocks are fish sustained
by natural spawning and
rearing in the natural habitat,
regardless of parentage
(includina native)

> I

L
<

An estuary is an area where
fresh and salt water mix at the
mouth of a river

x Attain a healthy and diverse population of wild
salmonids

The future for salmon, steelhead, and bull trout in
WRIAs 22 and 23 depends on self -sustaining populations of
wild stocks. First efforts in this direction will primarily focus
on restoration and preservation  of priority stocks listed in
Section Two of the Work Plan . Itis also important to begin
filling the many data gaps to understand how limiting
factors impair our achieving healthy populations of wild

fish.

x Restore, enhance, and protect the Grays Harbor Estuary

Wild salmonids in the Chehalis Basin depend upon
the Grays Harbor Estuary for food, rearing, and migration
habitat. Itis the gathering point for these fish at the
beginning and end of their life cycles. As the health of the
Grays Harbor Estuary goes, so does that of wild salmonids.

The condition of the estuary today is indicative of the
rest of the Chehalis Basin & a mixtu re of good and fair,
although in far better condition in comparison to other
similar habitats in the state. The loss of near shore habitat
and degraded water quality are the greatest problems
that need work. There is also a great need to develop an
estua ry management plan that aims at giving greater
guidance at what projects are critical for recovery and

protection.

Section 1



x Restore and preserve properly functioning riparian areas

Past land use practices as well as urbanization have
greatly degraded riparian zone s along some of the most
productive subbasins in the Chehalis Basin. The Chehalis
Basin Partnership needs to expand the number of projects
that assist landowners in reducing the impacts of their
livestock to riparian areas. There are also many streams
an d rivers with degraded riparian areas due to a legacy of
poor forestry practices in the past. Restoration of these
areas is critical.

It is equally important to note that the Chehalis Basin
still has many functioning riparian areas that deserve
protectio n. That is why it is critical to make available the
resources and support necessary to implement the Forest
and Fish Agreements in order to protect and preserve

these riparian zones.

x Restore habitat access

Inventories show that the Chehalis Basin is pla gued

«-L I

with numerous barriers on public and private lands that

<

Habitat access s the create impassible barriers to wild salmonids. This  essentially
unobstructed upstream and

downstream movement of fish .. .

at all lfe stages eliminates access by salmonids to what could be many

miles of very prime and pristine habitat. Replacing these
dysfunctional cul verts is therefore a very high priority.
Given the high percentage of publicly owned forestlands

in the WRIAs, the Chehalis Basin Partnership intends to
encourage and support these entities to remove these
barriers. The Fish and Forest Agreement should a Iso be a

focal point for fixing culverts on private lands.

Section 1



LS

S

Hydrology includes several

components of the natural

flow regime of streams and
rive, that includes:

1 Volume 9 the amount of
surface flow;

1 Frequency 0 how often a
flow above a given
ma gnitude recurs;

9 Duration 6 the period of time
a specific flow condition
persists;

1 Timing 0 the regularity or
consistency of specific flow
conditions; and

1 Rate of change & how
quickly amount of flow
increases or decreases.

All of the components are

importa nt to the ecological

integrity of rivers, streams,

> I

L
<

Floodplains are the low area s
along a stream or river channel
into which water spreads

during floods.

[P
<
Off-channel habitat includes
ponds, oxbows, sloughs, and
other backwater areas with
cover that provide high
rearing habitat for juvenile
salmonids.

-quality

x Restore properly functioning hydrology

Years of agriculture, development, and timber

management in the Chehalis Basin have negatively

affected hydrology in many subbasins.

Ditch ing, filling, an d

armoring of stream banks in particular have dramatically

created extremes of high flows in the winter and low flows

in the summers. These abnormal flow conditions scour

spawning grounds, restrict access to rearing habitat, and

degrade water quality thro

ugh sedimentation.

Downstream flooding and excessive bank erosion also

occurs with greater frequency and affect. Reversing this

historic manipulation of streams and rivers landscapes will

be important for improving wild salmonid habitat.

Increased water

use by people within the Chehalis

Basin has critically reduced summertime flows in some

subbasins. The development of water storage projects that

augment stream flows during dry periods is major need for

these subbasins. In addition, the development of a

watershed management plan will provide more

information to better address this overall concern.

x Restore floodplain and stream channel

function

Human modification of stream banks in the Chehalis

Basin has seriously affected off -channel habitat for wi Id

salmonids. Levees, dikes, revetments, and roads have

disconnected valuable floodplains, off

-channel habitat,

wetlands, and sloughs for fish. This has drastically affected

how rivers function by eliminating areas for water storage

for floodwaters and s ummer flows as well as mechanisms

for sedimentation control and incision. For the fish, it is a
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serious loss of habitat for feeding, spawning, rearing, and
refuge from floodwaters.

Salmon habitat projects that restore floodplain
functions in subbasins ar e a major priority. The long -term
goal is to remove all levees and fortified structures along
rivers to allow fish and rivers to historic floodplains. This
need is so great that the Chehalis Basin Partnership would
like to see at least one major floodpla  in restoration project
proposed annually. In the short -term, large woody debris
projects are important to implement throughout all

subbasins.

x  Prioritize habitat projects and activities  within subbasins
that provide the highest benefit to priority stocks

Making choices about prioritizing protection and
recovery actions within WRIAs 22 and 23 is an unfortunate
necessity. The Chehalis Basin watershed is the second
largest in the state and has many needs. However, funding
resources available through the  SRFBare insufficient to
cover the needs of all projects within subbasins. The
concern rightly exists that spreading these limited resources
too thinly across the watershed would render little impact
on improving overall salmonid runs in the watershed.
Therefore, the Work Plan follows the strategy of focusing
SRFBunding on habitat projects and activities that have
the highest potential for yielding the greatest biological

impact to priority stocks

Section 1



SectionTwo

//rz A SalmonidProfile for th&hehalisBasin

Introduction

The Salmonid Profile for the Chehalis Basin is a

reference tool describing known salmonid species and
stocks within WRIA 22 & 23. The salmonids covered include
Chinook , chum, coho, cutthroat, steelhead, and bull trout.

The profile relies on existing published information
and often contains excerpts taken directly from the
published sources as noted.

The salmonid profile is not a comprehensive
examination of all species and their stocks within the
Chehalis Basin. Furthermore, it does not represent all
documentation that exists for the basin. To obtain specific
data for a species or a stock, such as escapement
numbers, please refer to the original publications.

The Chehalis Basin Partnership intends to review the
profile annually to provide the reader with the most recent
information available.

Species or stocks | isted as odep
Profile are priority stocks for selecting projects. Other
priority stocks include ESA -listed species in the watershed or

historic extirpated runs within a subbasin.

Section 2 8



Table 1 Overview of Known Salmonids with SaSI Ratings in WRIA 22 & 23

Key: AHO = Healthy, i D®&H*=ClieapHalsta i WHE Satsdp Rive ard CH* Gritical W abitalowarReaeh(20@haliSFWS Bull
Trout Recovery REBA)

Bull Trout

=
@
o
=
<
=
=]
O

Steelhea
Summer
Steelhea

Subbasin

d

Grays Harbor Estuary H/D H D H/D H U H/D U CH

Humptulips River

I
I
c
O

Hoquiam River D

Wishkah River H D H ) H CH

Wynoochee River

Satsop River

Cloquallum Creek H U
Mox Chehalis Creek H H U H
Delezene Creek H U H
Newman/Vance Creek H U
Wildcat Creek H H H U H
Rock/Williams H H U H
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South Harbor

Alder Creek H U

Charley Creek U

Newskah Creek H ) U
Chapin Creek )

Campbell Creek H U

Indian Creek H U

Stafford Creek H U

O'leary Creek U

John's River H H U ]
Elk Rver H U U
Andrews Creek H U U
Black

Black River H H U H
Cedar Creek H H U H
Waddel Creek H H U H
Porter Creek H H U H
Lincoln

Lincoln Creek H U H
Garrard Creek H U H
Bunker Creek H U H
Scammon Creek U

Stearns Creek H U H
Independence Creek H U

Section 2
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DDA
Skookumchuck

Skookumchuck River

Scatter Creek

c|C

Newaukum

Newaukum River

Salzer Creek

Coal Creek

Dillenbaugh Creek

Berwick Creek

China Creek

I|T|T|T|T|T

c|c|jc|c|c|c

Boistfort

Upper Chehalis River

T

I

South Fork Chehalis River

Lake Creek

Stillman Creek

Rock Creek (near Crim Creek)

I|T|IT|T|T

c|ic|ic|ic|c

Chehalis Mainstem

Chehal is River Mainstem

H/D

H/D

CH **

Section 2
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Chinook Salmon
Oncorhynchus tshawytscha

Life History

Fall Chinook Salmon (Kuttel 2002)

CHINOOK

7= >
|% 2feet to 5 feet in length %

Ocean -type (fall)

Chinook typically migrate to

sea during the first year of
life, normally within three

months o f emergence.

They spend the majority of their life in coastal waters and return to

the natal stream in the fall a few days or weeks before spawning.

Although fall

spawning areas than other species in the genus

Chinook generally prefer deeper and faster

measurements recorded in the literature do not suggest that

Chinook avoid shallow water and low flows. Their large body size

may allow them to hold position in faster currents and displace

larger spawning substrates than other Pacific salmon

perceived preference for deeper and faster water. Past

observations show that

Chinook can spawn in water ranging from

about 2 inches (5 centimeters) to 15 feet (4.6 meters) deep. They

appear to select spawning sites with high subgravel flows.

preference may relate to the increased sensitivity of

to fluctuations in dissolved oxygen levels when compared to other

species of Pacific salmon ( Chinook produce the largest eggs,

yielding a small surface

-to -volume ratio) (Healey 1998)

Chinook fry appear to have more difficulty emerging from

small substrate than large substrate. Most fry emergence occurs

at night. Following emergence the fry move downstream, also

Section 2

Oncorhynchus

, hence the

This

Chinook eggs
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principally at night. The fry may continue the downstream
migration to the estuary, or take up residence in the stream for a
few weeks to a year or more depending upon the life history
strategy. Fry migrants typically range in size from 30 to 45 mm fork
length. Fingerling migrants are larger, with a range of 50 to 120
mm fork length. While rearing in fresh water,  Chinook feed
primarily on larval and adult insects and zooplankton (Healey
1998).

Chinook fry feed in estuarine nearshore areas until they
reach about 70 mm fork length, whereby they disperse to marine
areas. Chinook rearing in estuarine areas are opportunistic
feeders and will consume a variety of prey that range from
chironomid larvae and zooplankton to mysids (opossum shrimps)
and juvenile fish. Most fall Chinook do not migrate more than
1,000 km (about 62 0 miles) from its home stream during ocean
residence. Fish, particularly herring and sand lance, are the
primary prey of Chinook during their ocean growth phase.
However, invertebrates such as euphausiids (krill), squid, and crab

larvae are also importan t at times (Healey 1998).

Spring and Summer Chinook (Wydoski and Whitney 2003)

Spring and summer Chinook adults return to freshwater
systems in preparation for spawning much earlier than fall
Chinook . However, all Chinook stocks spawn in the fall, with  spring
Chinook spawning first, followed by summer  Chinook , and then fall
Chinook .

Spring Chinook select the upper reaches of tributaries and

summer Chinook use the mouths of the tributaries for spawning.

Section 2 13



Both spring and summer Chinook display two va riations in
juvenile life histories. The first life history classification is stream -type,
which is typically characteristic of the spring Chinook . Stream -type
Chinook normally spend a year in the freshwater system and then
rapidly migrate downstream dur  ing their second spring. The
second juvenile life history classification is ocean  -type, which are
typically offspring from summer or fall  Chinook . Ocean -type
juveniles begin a slower downstream migration soon after
emerging and reach the ocean by the end of summer of their first

year.

Chinook Distribution _ (Smith and Wenger 2001)

The 1994 SASSI report identified seven fall Chinook stocks,
one summer Chinook stock, and one spring Chinook stock within
WRIA 22 and 23 (WDFW and WWTIT 1994). State and trib al fisheries
manage spring Chinook stock for wild production, with spawning
occurring in the larger streams of the upper Chehalis drainage in
WRIA 23. Summer Chinook stock exist primarily in the Satsop
subbasin, but some observations suggest that summer Chinook are
also present in the upper Chehalis region (David Hamilton,

Regional Enhancement Group, personal communication).

Fall Chinook are designated as separate stocks based upon
geography. These stocks include: Humptulips, Hoquiam, Wishkah,
Wynooche e, Satsop, Johns/Elk/South Bay Tributaries, and Chehalis
fall Chinook . The Chehalis stock includes all fall Chinook upstream
of the confluence of the Satsop River. Considerable hatchery
releases of fall Chinook , including those of non -native stocks, have
occurred in the Humptulips, Satsop, Wynoochee, Johns/Elk/South

Bay, and Chehalis fall Chinook areas. The remaining fall Chinook
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stocks found in the Hoquiam, Wishkah, and Wynoochee drainages
are considered to be wild, native fall Chinook stocks, with mini mal

hatchery influence.

Salmonid Stock Inventory (SaSl) Profiles (2002)

Humptulips Fall  Chinook

Stock Status: St ock st at uwse prraetsiiaregd 6i s 0
2002 based on a long -term negative
trend in escapements. This trend has
increased at a greater rate since 1996.
Humptulips fall Chinook escapements
have been declining for several years.

Sock Definition: Humptulips fall Chinook were identified
as a stock based on their distinct
spawning distribution.

Spawning Distribution : Most spawning takes placeint he
Mainstem Humptulips, the East Fork
Humptulips (to RM 15.5), the West Fork
Humptulips Rivers (to RM 45.8) and in
Big, Stevens, Donkey, OO06B
Newberry, Rainbow, Brittain, and
Grouse Creeks.

Spawning Timing : Spawning generally occurs from
October thro ugh early December,
peaking in late October to early
November.

Genetic Analysis: Fall Chinook sampled at Humptulips
Hatchery in 1990 were significantly
different from those of other
Washington Chinook stocks examined.
They were genetically most similart o
other Grays Harbor/Chehalis Basin
Chinook populations. Although no
sample of Humptulips River natural
spawners is available, hatchery
broodstock has been taken from the

Section 2 15



Sock Origin:

Hoquiam Fall

Stock Status:

Section 2

Chinook

local population since the mid - 1980s.
Thus the hatchery genetic profile may

be repre sentative of the wild spawners
(Ashbrook and Fuss 1996).

This is anative stock with wild
production. Despite introduction of
various non -native hatchery stocks into
the Humptulips system between the
early 1950s and 1984, there is no
substa ntiation of genetic hybridization.
The Willapa Hatchery stock released
into the Humptulips River is most likely
to have hybridized with the native
stock. The hatchery population is
similar to its nearest neighbors in the
Wishkah and Wynoochee Rivers. Due
to the genetic similarity of neighboring
stocks to the Grays Harbor/Chehalis
population group, such as those from
the Naselle Hatchery, it would be
difficult to quantify introgression
between Willapa and Humptulips
natives using allozyme markers. Also,
spawn timing of Humptulips River stock
is later than the spawn timing of
Willapa stock. If hybridization between
the native stock and the hatchery
stocks has occurred, it is probably
insignificant (Anne Marshall, WDFW,
pers comm).

Hoquiam fall Chinook are
experiencing decreased

escapements. Stock status is rated
o@pr es nme@dduetoa long-
term negative trend  in escapement
values. Escapement data go back as

far as 1985 with an escapement trend
declining since the early 1990s and a
short-term severe decline beginning in

16



Sock Definition:

Spawning Distribution :

Spawning Timing :

Genetic Analysis:

Sock Origin:

Chehalis Fall Chinook

Stock Status:

Sock Definition:

Spawning Distribution :

Section 2

1998. The 2001 escapement value is
the lowest on record.

Hoquiam fall Chinook were identified
as a stock based on their distinct
spawning distribution.

Most spawning takes place in the East
and West Fork Hoquiam rivers.
Occasionally spawning is observed in
Davis Creek and less often in the
Middle Fork Hoquiam River.

Spawning generally occurs from mid -
October through early December,

with a p eak in late October to early
November.

Genetic analysis has not been done
on Hoquiam fall Chinook .

This is anative stock with wild
production.

The rating for Chehalis fall Chinook is
O le al tih3062 due to relatively
stable escapement values since 1985.
Values have remained within the
normal range of variation for this stock.

Chehalis fall Chinook were identified
as a stock based on their distinct
spawning distri bution and later river
entry timing (early September through
October).

Spawning takes place throughout the

Chehalis basin upstream from the
Satsop River. Major spawning areas

17



Spawning Timing :

Genetic Analysis:

Sock Origin:

Wishkah Fall Chinook

Stock Status:

Sock Definition:

Spawning Distribution :

Section 2

include the mainstem Chehalis River
(RM 28 to 67 and RM 8 8 to 108), Black,
Newaukum and Skookumchuck rivers
as well as Cloquallum and Porter
Creeks. Spawning also takes place in
Cedar Creek, Stillman Creek and the
South Fork Chehalis River.

Spawning generally occurs from mid -
October to early De cember.

Genetic analysis has not been done
on Chehalis fall Chinook .

This is anative stock with wild
production . Although various non -
native hatchery fall Chinook stocks
were introduced into the basin from

the early 1950 s through the mid -1970s,
information regarding these releases is
poor. The potential for hybridization
between native and non  -native stock
did exist.

Wishkah fall Chinook have
experienced fairly stable escapements
rang ing from about 300 to 900
spawners, except for 1988 and 1997
when escapements were unusually
high. There has been no consistent
negative trend. Stock status is rated

0 heal in 0P

Wishkah Chinook were identified as a
stock based o n their distinct spawning
distribution.

Most spawning takes place in the
Mainstem Wishkah River. Fewer
spawners are observed in the east and
west forks of the Wishkah River.

18



Spawning Timing :

Genetic Analysis:

Sock Origin:

Wynoochee Fall Chinook

Stock Status:

Sock Definition:

Spawning Distribution :

Section 2

Spawning generally occurs from mid -
Oct ober through early December,

with a peak in late October to early
November.

Wishkah River fall Chinook spawners
were sampled in 1990 and 1993, and
allele frequencies were significantly
different from those of other
Washington Chinook stocks examined,
except for Wynoochee River fall
Chinook (Marshall 2002).

This is anative stock with wild
production. In the 1980s native
Chinook were collected for hatchery
broodstock. That program ended in
late 1980s, and spawning is now
entirely wild.

Escapements in 1999 to 2001 are the
lowest on record and are considerably
lower than the escapements used to
rate status in 1992. Therefore, stock
status i sepratea@dd
because of a short-term severe
decline from 1999 to 2001.

Wynoochee fall Chinook were
identified as a stock based on their
distinct spawning distribution.

Most spawning takes place in the
mainstem Wynoochee River above RM
10.5 and in Carter, Schafer and Helm
Creeks. Small numbers of spawners are
seen in Big and Anderson Creeks.

19



Spawning Timing :

Genetic Analysis:

Sock Origin:

Satsop Fall Chinoo k

Stock Status:

Sock Definition:

Spawning Distribution :

Section 2

Spawning generally occurs from
October to early December, peaking
in late October to early November.

Wynoochee River f all Chinook
spawners were sampled in 1990 and
1993 and found to be significantly
different from those of other

Washington Chinook stocks examined,
except for Wishkah River fall Chinook
(Marshall 2002).

This is anative stock with wild
produc tion. There have been three
releases of non -native hatchery fall
Chinook into the Wynoochee basin.
Numbers of fish released were small.
The potential for hybridization
between introduced and native
Chinook existed but was not very
great.

Although Satsop fall Chinook
escapements have declined since

1996, they are still within the normal
variation range of escapements when
the stock was rated
Consequently, stock status is again

r at ehde ad tirh290Q.

Satsop fall Chinook were identified as
a stock based on their distinct
spawning distribution, later river entry
timing (begins in early October) and
spawning timing.

Most spawning takes place in the
Mainstem Satsop River, Canyon River
and the east and west forks of the
Satsop River. Spawning also occurs in
Bingham, Decker and Black Creeks as
well as unnamed tributaries 22.0366
and 22.0372.

20
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Spawning Timing :

Genetic Analysis:

Sock Origin:

Section 2

Spawning generally occurs from
October to early December, p  eaking
in late October to mid -November.

East Fork Satsop River fall Chinook
spawners sampled in 1993 were found
to be significantly different from those
of other Washington Chinook stocks
examined. They were genetically most
similar to other south Washington coast
fall-run stocks. Fall Chinook in other
Satsop Basin areas have not been
sampled (Marshall 2002).

This is anative stock with composite
production. Although there have

been extensive releases of non -native
fall hatchery Chinook including
Humptulips, Willapa Bay, Puget Sound,
Columbia River and Oregon coastal
stocks, into the Satsop basin since
1952, genetic evidence from the East
Fork Satsop River stock indicates a
more native profile. There is no
lingering evi dence of Puget Sound
Chinook genetic contribution in the
East Fork Satsop River stock sampled.
The Oregon and Columbia River stock
releases were minor, and no genetic
evidence of their contribution has

been found (Meyers et al. 1998).
Hybridization with t he native stock has
apparently been insignificant (Marshall
2002).

21



South Bay Fall Chinook

Stock Status: There is no abundance trend data
with which to rate stock status.
Therefore, stock status in 2002 was
omknown. 6

Sock Definition: South Bay fall Chinook were identified
as a stock based on their distinct
spawning distribution.

Spawning Distribution : Most spawning takes place in the
lower Johns River.

Spawning Timing : Spawning generally occurs from
October through November.

Genetic Analysis: Gen etic analysis has not been done
on South Bay fall Chinook .

Sock Origin: This is anon -native stock with wild
production. Historical records of
salmon utilization in these areas make
no mention of fall Chinook presence
(Royal 1932). In the early 1950s and
late 1960s to early 1970s, releases of
imported hatchery stocks similar to
those of other Grays Harbor areas
were used. The success of releases was
not monitored.

Chehalis Spring Chinook

Stock Status: Chehalis spring Chinook escapements
have not exhibi ted any persistent
negative trends, and current spawning
distribution appears to be similar to
historic distribution. For these reasons
stock statusisagainrated o heal nhyo
2002.

Sock Definition: Chehalis spring Chinook were
identified as a stock bas ed on their
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Spawning Distribution :

Spawning Timing :

Genetic Analysis:

Sock Origin:

Satsop Summer Chinook

Stock Status:

Sock Definition:

Section 2

distinct spawning distribution, early
river entry timing (begins in late
January to early February) and
spawning timing.

Most spawning takes place in the
Skookumchuck, Newaukum, South

Fork Chehalis and the mainstem

Cheha lis rivers (RM 33.3 to 67.0 and RM
81.3 t0 113.4). Some spawning occurs

in the Black River and in Elk and

Stillman Creeks.

Spawning generally occurs from early
September to mid -October, peaking in
late September.

Allozyme analysis has shown Chehalis
spring Chinook , represented by fish
from the Skookumchuck River, to be
genetically distinct from Chehalis fall
Chinook (Marshall et al. 1995).

This is anative stock with wild
production. Cowlitz River (lower

Columbia River basin) hatchery -origin
spring Chinook were released into the
Wynoochee River in the mid -1970s. It is
unlikely that there was any

hybridization with the existing native

stock.

This stock has not shown imp rovement
in abundance levels and is again

rated 0 d e p r e dns260@ due to
chronically low escapement values.

Satsop summer Chinook were

identified as a stock based on their
distinct spawning distribution, early
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river entry timing (begin s in late
August) and spawning timing.

Spawning Distribution : Most spawning takes place in the
Mainstem East Fork Satsop River.
Occasionally a few spawners are seen
in Decker Creek, an east fork tributary.

Spawning Timing : Spawning generally occurs from  early
September to mid -October.

Genetic Analysis: Genetic analysis has not been done
on Satsop summer Chinook .

Sock Origin: This is amixed stock with wild
production. Several early -timed
Chinook hatchery stocks were
introduced into the Satsop basin at
least from the early 1950s into the
1970s. While the Satsop summer
Chinook stock spawns slightly earlier
than most of the introduced stocks,
the potential for some hybridization still
exists.

Coho Salmon
Oncorhynchus kisutch

Life History

Coho Salmon (from Kuttel 2002)
Adult coho begin to

COHO

enter streams when water

temperatures decrease and

flows increase, often resulting in

17 to 38 inches in | h . .
< SRR 7 short explorations into a stream

and then returning to saltwater. Upstream migration typically

takes place during the day after a large increase in flow,
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especially when combined with a high tide. Most coho return to
spawn at three years of age. Juveniles typically spend four to six
months incubating, up to fifteen months rearing in freshwater, and
then sixteen months feeding in  the ocean. Coho spawn in a
variety of stream -types, including small coastal streams, large
rivers, and remote tributaries. They will spawn just about anywhere
that suitable gravel (15 cm or smaller in diameter) is present. Coho
show particular preference  for sites with groundwater seepage.
The redd is typically located at the head of a riffle to promote

good oxygen circulation. The eggs generally hatch in 40 to 60

days depending upon temperature. The alevins initially move
downward in the gravel, likely  an adaptation to prevent
premature emergence of individuals that hatch close to the

surface of the streambed (Sandercock 1998).

Fry about 30 mm in length emerge from the gravel about
two to three weeks after hatching. Emergence occurs primarily at
nigh t and fry that emerge first are typically larger than later
emerging fry. These individuals tend to make up a large
proportion of the fingerling population because they are able to
out -compete smaller individuals for territories and prey. Following
emerg ence, the fry hide in the substrate during daylight hours.
After a few days they begin to swim along the banks and use
whatever cover is available. Backwaters, side channels, and small
streams are preferred areas, particularly in shaded areas with
overhe ad cover. The fry may move upstream or downstream and
occupy areas inaccessible to adult coho. Some coho rear in
lakes, but the majority rear in streams where they establish and
aggressively defend territories. They may be found in both pools

and riffle s, but are best adapted to pool habitat. Trout out -

Section 2
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compete coho in riffles. The fry are active during daylight hours,
defending their territories and making frequent dashes to capture
prey and foreign objects perceived as prey. They settle to the
bottom during the night to rest (Sandercock 1998).

Small individuals are often harassed, chased, and nipped by
larger ones. Complex instream habitat composed of large rocks,
large woody debris, and vegetation is important to rearing coho
because production is  limited by the number of suitable territories
present. Displaced fry often end up in less favorable habitat
where they are vulnerable to predation, including downstream at
the estuary. Fish that enter the estuary during the first spring or
summer of life do not generally survive to adulthood. Coho are
visual feeders and prefer food moving in suspension or on the
surface. They rarely feed on non -moving food or along the stream
bottom. The juveniles usually rear in slower sections of the stream
that allo w them to capture prey with a minimum of effort. Small
streams are the most productive coho areas because they
provide more marginal slack water habitat than large streams.

The midstream portion of large streams is generally unsuitable for
juvenile coho; therefore, any food drifting through this area is
unavailable (Sandercock 1998).

Fingerlings move into off -channel habitat when fall freshets
begin. Instream cover, side channels, small intermittent streams,
and ponds provide shelter from winter storms that could sweep the
fish out of the system. They also provide refuge from predators at
a time when cold -water temperatures limit fingerlings' swimming
ability. Beaver ponds provide shelter to avoid high flows during
winter and low flows in the summer. However, small coho in ponds

are more susceptible to predation from cutthroat trout. When
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juvenile coho rear in conditions with moderate water

temperatures and abundant prey, they grow rapidly. The fry are
about 30 mm long at emergence in March, growing to 60 to 70
mm by September. By March of the second year, the fingerlings

are 80 to 95 mm long. The juveniles are about 100 to 130 mm in
length by May when they smolt. Exposure to water temperatures

of 25°C (77°F) or greater is fatal to juvenile coho (  Sandercock
1998).

In freshwater, juveniles are subject to predation by numerous
animals including: cutthroat and rainbow trout, char, whitefish,
sculpins, fish ducks, herons, mink, and otter. Garter snakes, dippers
(water ouzel), robins, and crows are a  Iso significant consumers of
juvenile coho. Coho smolts begin to migrate downstream in the
spring.

Factors identified that trigger migration include fish size,
stream flows, water temperature, dissolved oxygen levels,
photoperiod, and forage availabili ty (Shapovalov and Taft 1954).
Outmigration generally peaks in May, with most movement
occurring at night. The fish grow rapidly in the nearshore waters of
the estuary, feeding on invertebrates. After attaining a larger size,
they shift to feeding on fi  sh, krill, and crab larvae (Sandercock

1998).

Coho Distribution _ (Smith and Wenger 2001)

The Chehalis River and nearby drainages produce more
coho smolts (575,000 in 1999) than any other system along the
Washington Coast. In 1999, the Chehalis River wa s the third largest
producer of wild coho smolts in Washington State (Seiler 2000).

SASSI reports seven stocks of coho salmon, all relying on the same
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geographic areas as fall  Chinook : Humptulips, Hoquiam, Wishkah,
Wynoochee, Satsop, Johns/Elk/South Bay Tr ibutaries, and Chehalis
coho, the latter which includes all coho spawners upstream of the
confluence of the Satsop River (WDFW and WWTIT 1994). All stocks
are composites of hatchery and wild fish, with significant hatchery

influence.

In addition to geogr aphic separation, the SASSI report did
not incorporate two run timings in defining stocks (WDFW and
WWTIT 1994). "Normal" coho are the most numerous and spawn in
December throughout the basin (Hiss and Knudsen 1992). "Late"
coho salmon spawn from January  through February and have
been observed in Bingham Creek, Wishkah River, and the upper
Wynoochee River. Hiss and Knudsen (1992) suggested that the late
run consists of wild fish and the normal run has more hatchery

influence.

Salmonid Stock Inventory (SaS 1) Profiles (2002)

Humptulips Coho

Stock Status: Natural escapements continue to be
reasonably large, given the basin size
and have remained within the normal
variations for this stock, therefore stock
status isagainrated 0 h e a | in BOP2D

Sock Definition: Humptulips coho were identified as a
stock based on their distinct spawning
distribution and spawning timing. There
has been considerable discussion as to
whether the late -spawning
component (January -February)
represents a separate stock or part of
a single Humptulips River stock.
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Spawning Distribution : Spawning takes place in over sixty
tributaries scattered throughout the
Humptulips watershed. Spawning
primarily occurs in Big, Hansen,
Fairchild, Stevens, ElIl wo
Donkey, and Newbury Cr eeks. Some
spawning also takes place in the lower
Mainstem Humptulips and in both the
east and west forks of the Humptulips
River.

Spawning Timing : Spawning generally occurs from late
October through mid  -February.

Genetic Analysis: Genetic analysis is not available for
Humptulips coho.

Sock Origin: This is amixed stock with composite
production. Releases of hatchery -
reared coho have been continuous
since the early 1950s. The majority of
releases occurred in the Mainstem
Humptulips River with stoc ks that
included Soos Creek, Minter Creek,
Samish, Dungeness, Sol Duc, and
Satsop. This same stock mix is found
throughout Grays Harbor tributaries. In
1977, the Humptulips Hatchery began
large -scale on - and off -station
production releases. Given the
historical movement of stocks and the
size of yearling release groups, the
large numbers of naturally spawning
hatchery adults are likely a mixture of
native and non -native stocks.

Hoquiam Coho

Stock Status: Natural escapements continue to be
reasonably la rge, given the basin size,
and have remained within the normal
variation for this stock, therefore, stock
status is aegalnihgox ed o0h
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Sock Definition:

Sawning Distribution :

Spawning Timing :

Genetic Analysis:

Sock Origin:

Wishkah Coho

Stock Status:

Sock Definition:

Section 2

Hoquiam coho were identified as a
stock based on their distinct spawning
distribution.

Most spawning takes place in the
Mainstem and east and west forks of
the Hoquiam River. Spawning also
occurs in accessible tributaries such as
Berryman, Polson, and Davis Creeks as
well as unnamed tributaries 22.0148 -
0151.

Spawning generally occurs from late
October through mid  -February.

Genetic analysis has not been done
on Hoquiam coho.

This is amixed stock with composite
production. Releases of hatchery -
reared coho yearlings were

continuous from 1950 -1970. In the late
1970s a large -scale fingerling program
was carried out utilizing stocks from
Soos Creek, Samish, Dungeness,
Satsop, Minter Creek, Sol Duc and
Humptulips hatcheries. As a result of
the historical movement of stocks and
the size and frequency of hatchery
stock is no longer considered to be
native.

In the 1990s, the average total
escapement declined to 50% of the
1987-1991 average. The stock status
ratingis 0 d e p r e dns260@ due to
chronical ly low escapements.

Wishkah coho were identified as a
stock based on their distinct spawning
distribution.
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Spawning Distribution :

Spawning Timing :

Genetic Analysis:

Sock Origin:

Section 2

Most spawning takes place in the
Mainstem and East and West Forks of
the Wishkah River. Spawning also

occ urs in accessible tributaries such as
Bear, Big, Cedar, Raney and Hopper
Creeks.

Spawning generally occurs from late
October through mid  -February.

Genetic analysis has not been done
on Wishkah coho.

Thisis a mixed stock with composite
production. Releases of hatchery -
reared coho yearlings were
continuous from 1950 to 1970. In the
late 1970s a large -scale fingerling
program was carried out utilizing
stocks from Soos Creek, Samish,
Dungeness, Satsop, Minter Creek, Sol
Duc and Humptulips hatcheries.
Because of the historical movement of
stocks and the size and frequency of
hatchery releases, this stock is no
longer native.
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Wynoochee Coho

Stock Status:

Sock Definition:

Spawning Distribution :

Spawning Timing :

Genetic Analysis:

Sock Origin:

Section 2

There have been no observations of a
downward trend in  escapements from
1992 to 1999. Thus, the stock status
ratingis 0 h e a | in BOP2D

Wynoochee coho were identified as a
stock based their distinct spawning
distribution and spawning timing. There
has been considerable discussion as to
whether the late -spawning
component represents a separate
stock or part of a single Wynoochee
River stock.

Most spawning takes place in

tributaries such as Black, Bitter, Helm,
Carter, Schafer Anderson and Big
Creeks. Some spawning a Iso occurs in
the upper mainstem and west branch

of the Wynoochee River.

Spawning generally occurs from late
October through February.

Genetic analysis has not been done
on Wynoochee coho.

This is amixed stock with composite
production. Releases of hatchery -
reared coho yearlings were

continuous in the 1950s. In the late
1970s to 1980s a large -scale fingerling
program was carried out utilizing
stocks from Soos Creek, Samish,
Dungeness, Satsop, Minter Creek and
Sol Duc and Humptulips hatcheries. As
a result of the historical movement of
stocks and the size and frequency of
hatchery stock is no longer considered
to be native.
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Satsop Coho

Stock Status:

Stock Definition:

Spawning Distribution:

Spawning Timing:

Genitic Analysis:

Stock Origin:

Section 2

Escapements have been reasonably
large throughout the  period of record.
Recent year escapements have been
below the long -term average,
however escapement size is still
adequate from both genetic
conservation and stock productivity
standpoints. The 2002 stock status
rat i nealthys 60 h

Satsop coho were identified as a stock
based on their distinct spawning
distribution and spawning timing. There
has been considerable discussion as to
whether the late -spawning
component represents a separate
stock or part of a single Satsop River
stock.

Most spawning takes place in
tributaries such as Still, Canyon, Smith,
Rabbit, Decker, Dry Run, Bingham,
Outlet and Stillwater Creeks.

Spawning also occurs in the Mainstem,
East, and West Forks of the Satsop
River.

Spawning generally occurs late

October through February.

Allozyme analysis of Satsop coho
samples collected in 1995 have shown
this stock to be genetically distinct

from other Chehalis basin coho
examined (David Teel, NOAA Fisheries,
pers comm.).

This is amixed stock with composite
production. Each year approximately
300,000 coho smolts are released from
the WDFW Bingham Creek Hatchery
into the East Fork Satsop River. In
addition, juvenile coho from both a

0 n o r fna Imehatéhery coho stock
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Chehalis Coho

Stock Status:

Sock Definition:

Spawning Distribution :

Section 2

and a Dl meédd stock
at Bingham Creek are released
throughout the Chehalis River basin.
Releases of hatchery -reared coho
yearlings extend back to the 1930s
and 1940s. In the late 1970s and
through the 1980s, a large -scale
fingerling release program was carried
out. Stocks origins for these releases
include Soos Creek, Samish,
Dungeness, Minter Creek, Sol Duc and
Satsop hatcheries. As a result of the
historical movement of stocks and the
size and frequency of hatchery

rele ases, this stock is no longer
considered to be native.

Escapements have been reasonably
large from the mid 1980s to early
1990s. Recent year escapements are
adequate from both genetic
conservation and stock productivity
stand points and measured smolt
production is consistently substantial.
The 2002 stock status rating is again
Okalthy. o

Chehalis coho were identified as a
stock based on their distinct spawning
distribution and spawning timing. There
has bee n considerable discussion
whether the late -spawning
component (January -February)
represents a separate stock or a
continuation of a single stock.

Most spawning takes place in over 195
mainstem rivers and tributaries
scattered throug hout the Chehalis
Basin. Spawning takes place in
accessible tributaries such as
Delezene, Cloquallum, Mox -Chehalis,
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Spawning Timing :

Genetic Analysis:

Sock Origin:

South Bay Coho

Stock Status:

Section 2

Mima, Waddell, Scatter, Hanaford,
Lucas, Kearney, Stillman, South Fork
Lincoln, Smith and Swem Creeks.
Spawning also occurs in the Upper
Mainstem and the East Fork of the
Chehalis River, Skookumchuck River,
and Newaukum River.

Spawning generally occurs from
November through February.

Allozyme analysis of samples collected
from the upper Chehalis River from
1994 to 1996 show that considerable
genetic heterogeneity exists in the
upper watershed (David Teel, NOAA
Fisheries, pers comm.).

This is amixed stock with composite
production. Releases of hatchery -
reared coho yearlings were

continuous fro m 1950 to 1970. In the
late 1970s and through the 1980s, a
large -scale fingerling release program
was carried out utilizing stocks from
Soos Creek, Samish, Dungeness,
Satsop, Minter Creek, Sol Duc, and
Humptulips hatcheries. As a result, of
the historical movement of stocks and
the size and frequency of hatchery
releases, this stock is no longer native.

Escapements have been reasonably
large from the mid 1980s to early

1990s. Recent year escapements are
adequate from both gen  etic
conservation and stock productivity
standpoints and smolt production is
consistently substantial. The 2002 stock
status reaeningyi ® 0h
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Sock Definition:

Spawning Distribution :

Spawning Timing :

Genetic Analysis:

Sock Origin:

Section 2

South Bay coho were identified as a
stock based on their distinct spawning
distribution an d spawning timing. There
has been considerable discussion
whether the late -spawning

component (January -February)
represents a separate stock or a
continuation of a single stock.

Most spawning takes place in the
mainstem upper Johns River as well as
in the North and South Fork Johns

River. Spawning also occurs in Elk River,
the west branch of Elk River and in
Newskah and Andrews Creeks.

Spawning generally occurs late
October through mid  -February.

Genetic analysis has not been done
on South Bay coho.

This is amixed stock with composite
production. Releases of hatchery -
reared coho yearlings were

continuous through the early and mid
1950s. In the late 1970s and through
the 1980s, a la rge -scale yearling
release program was carried out
utilizing stocks from Soos Creek,
Samish, Dungeness, Satsop, Minter
Creek, Sol Duc, and Humptulips
hatcheries. Most of the yearling
releases were into mainstem areas. As
a result, of the historical movem ent of
stocks and the size and frequency of
hatchery releases, this stock is no
longer native.
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Chum Salmon
Oncorhynchus keta

Life History

Fall Chum Salmon
(Kuttel 2002)

Chum enter rivers at the

slightest increase in stream flow,

but late in the s pawning season

% 30to 42 inches in length %

high flows are not essential.
Chum are strong swimmers, but not leapers. They often are
reluctant to enter long span fish ladders and typically will not travel
beyond the first significant barrier on a stream. They prefer to
spawn immediat ely above turbulent areas or in areas of
groundwater upwelling. Eggs are generally buried 20 to 50 cm (~
8 to 20 inches) deep in the substrate. Premature emergence
occurs when eggs are buried less than 20 cm deep. Chum have
adapted to spawn in lesser wa  ter depths and velocities than pink
salmon and some of the other members of the genius
Oncorhynchus . Late chum stocks often select spawning sites near
springs above 4°C (~ 39°F), protecting the eggs from freezing and
resulting in relatively consistent eme rgence timing from year to
year. Intertidal spawning provides a similar benefit because the
redd is warmed by marine waters during each tidal cycle. After
hatching, the chum alevins move downward in the gravel. The
fish have an elongated body that allow s them to move through
the substrate better than coho, Chinook , and steelhead alevins.
They remain in the gravel from 6 to 25 days (Salo 1998).

Fry emerge from the gravel after about 5 months, typically

at night, and immediately head downstream to the es tuary,
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feeding along the way. They linger in the estuary while making the
transition from fresh to salt water. The fry do not school strongly
and are typically found in a scattered distribution. They typically
feed on chironomids, mayfly larvae, caddisf ly larvae, and other
benthic invertebrates (Salo 1998).

Chum are second onlyto  Chinook in their dependence
upon estuaries. The timing of entry to sea water is often correlated
with warming of nearshore waters and the associated plankton
blooms. The juv eniles feed primarily on zooplankton including
copepods and amphipods. The fry feed extensively over
submerged tide flats. This allows them to exploit both freshwater
and marine food webs. Juveniles move offshore when they reach
45 to 55 mm (~ 1.8 to 2.2 inches) fork length, enabling them to
feed on larger prey and avoid predators. Their prey consists of a
variety of zooplankton, krill, and fish larvae. Chum mature in the
Gulf of Alaska and Bering Sea before returning to spawn as three
to five -year -olds. Three and four -year -olds make up the bulk of

runs in South Puget Sound streams (Salo 1998).

Chum Distribution __ (Smith and Wenger 2001)

The two fall chum stocks identified in WRIA 22 and 23 are the
Humptulips and Chehalis (WDFW and WWTIT 1994). The 1 992 SASSI
list both stocks in the report as "wild" and "native” (WDFW and
WWTIT 1994), but considerable hatchery influence has been noted
for chum populations in the Wishkah and Satsop Rivers (David
Hamilton, Regional Enhancement Group, personal
communicat ion). Chehalis chum consist of all chum spawning in
WRIA 22 and 23 streams outside of the Humptulips subbasin. This

includes the Hoquiam, Wishkah, Wynoochee, Satsop, Cloquallum,
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and Black Rivers, as well as some smaller streams. It is noteworthy

that th e distribution of chum has decreased over time (Phinney

and Bucknell 1975).

Chum salmon enter the Humptulips in early October with the

run peaking in early November. Spawning takes place in October

through early December. Fall chum enter the Satsop from

October through mid

-November and spawn from November

through mid -December (WDFW and WWTIT 1994). Fall chum enter

the Wynoochee River in October and spawn during late October
to early November (WDFW and WWTIT 1994).

Salmonid Stock Inventory (SaSl) Profi

les (2002)

Humptulips Fall Chum

Stock Status:

Sock Definition:

Spawning Distribution :

Section 2

Humptulips fall chum experienced
strong escapements between 1978
and 1993. The escapements since
1994 have been lower, typical of the
years before 1977. Shifts in ocean
processes and related climate
changes most likely caused these
changing levels of abundance. Thus,
stock status rating for 2002 is

oohealthy. o

Humptulips fall chum were identified
as a stock based on their distinct

spawning distribution.

Most spawni ng takes place in the
mainstem Humptulips River (between
RM 7.0 and RM 28.1), in the East Fork
Humptulips River (to RM 4.0), in the
West Fork Humptulips River (to RM 45.8)

and in Big,
and Grouse Creeks.

Stevens,
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Spawning Timing :

Genetic Analysis:

Sock Origin:

Chehalis Fall Chum

Stock Status:

Sock Definition:

Spawning Distribution :

Spa wning Timing :

Genetic Analysis:

Section 2

Spawning generally occurs late
October through mid -December.

Genetic analysis has shown that
Humptulips fall chum stock are not
genetically distinct from Satsop fall
chum, the only other Grays Harbor fall
chum stock yet analyzed (Phelps et al.
1995). Separate stock status is based
on the geographic distance among
populations and the likely degree of
reproductive isolation.

This is anative stock with wild
production.

Chehalis fall chum escapements  have

been strong since 1980, with two very
large escapements in 1988 and 1998
(index area spawner densities in
excess of 10,000 fish per mile). Stock
status ratingwas 0 h e a |l in B0ORP2H

Chehalis fall chum were identified as a
stock ba sed on their distinct spawning
distribution.

Most spawning takes place in the
mainstem Hoquiam, Wishkah,
Wynoochee, Satsop and Black rivers.
Fewer spawners are observed in
Cloquallum Creek and the lower
mainstem Chehalis River.

Spawning generally occurs from late
October through mid -December.

Chum spawning in the Satsop River
are not genetically distinct from
Humptulips River fall chum. Separate
stock status is based on the
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geographic distance amo  ng
populations and the likely degree of
reproductive isolation (Phelps et al.
1995).

Sock Origin: This is anative stock with wild
production. Numerous releases of non -
native chum, mostly from Willapa Bay
and Hood Canal, have been made
primarily into the Satsop River. These
introductions were generally
unsuccessful, and it is unlikely that
significant impact to the genetic
make -up of the native stock has
occurred.
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Steelhead Trout
Oncorhynchus mykiss

Life History (Kuttel 2002)
Winter Steelhead Trou t

Steelhead Adult winter steelhead

s generally enter freshwater from

‘ November through March.

Spawning usually takes place within
four months of freshwater entry. The
majority of returning adult steelhead
are three to four years of age.

These fish typically displ ay three

distinct life histories:

Two years in freshwater and one year at sea (about 50%),
Two years in freshwater and two years in saltwater (about 30%),
and
Three years in freshwater and one year at sea (about 10%)

Survival of steelhead to first spa wning improves with
increased juvenile size at outmigration, hence the prevalence of
two or three years of freshwater rearing in the three major life
histories. Small groups of adult steelhead enter the stream as
water levels rise following storms. The f ish generally migrate
upstream during daylight hours. Spawning sites are typically
located near the head of a riffle (pool tailout). The redd is
constructed in medium to small size gravel and is composed of
several egg pockets or "pits." Each pitistyp ically four inches to
one foot deep and about 15 inches in diameter. After egg

deposition and fertilization the female covers the pit by moving
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upstream a few feet and excavating another pit. In the process,
the disturbed gravel is washed downstream, cov ering the prior
excavation. The completed redd is about 60 square feet in size
(Shapovalov and Taft 1954).

Resident rainbow trout (and cutthroat trout, see below)
often congregate near spawning steelhead. These fish are
commonly thought to be feeding on dislodged eggs, but the
majority are sexually mature males that are likely attempting to
participate in the spawning act similar to immature (jack) Pacific
salmon. Resident rainbow trout males have been observed
spawning with female steelhead in the ab sence of a male
steelhead (Shapovalov and Taft 1954). This behavior may be an
important life history strategy that is likely less common today than
it was historically (McMillan 2001). Cutthroat trout also readily
interbreed with steelhead (e.g. Anon 192 1, Hawkins 1997, Johnson
etal. 1999).

Steelhead are unlike Pacific salmon in that not all die
following spawning. Some spawned -out steel head call ed
migrate downstream and return to the ocean. These fish are able
to mature and spawn again. S  teelhead eggs incubate for 19 to 80
days depending upon water temperature (60°F and 40°F
respectively) and in the absence of high substrate embeddedness
are believed to have a hatching success of 80 to 90%. The alevins
are about 18 mm in length. Fry 23t 0 26 mm in length typically
emerge from the gravel two to three weeks after hatching. The fry
initially congregate in schools, but eventually disperse up and
down the stream, with each individual staking out a territory
(similar to coho). By late summer, juvenile steelhead have moved

to the swifter portions of the stream. During the fall and winter
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months, they take shelter in backwaters and eddies to prevent
being swept downstream in floodwaters. Larval insects are the
principal forage of fry and finge  rling steelhead. As the juveniles
grow, they consume larger prey including fish. Dislodged salmonid
eggs are also important food items during the late fall and winter
months (Shapovalov and Taft 1954).

Juvenile steelhead have a diverse suite of life h istories, with
fish migrating downstream from young  -of-the -year (YOY) to four
years of age. The bulk of downstream migration takes place in the
spring and summer. Young -of-the -year through age two juveniles
make up the bulk of downstream migrants with ag e three and four
fish only a small proportion of the outmigration. The typical life
history involves migration to the ocean at two years of age, but
environmental conditions and sexual development can cause
changes in the behavior pattern. Age one and YO Y juveniles
often remain in the lower portion of the stream or estuary for an
additional year prior to migrating to the ocean. Age two and
older fish typically migrate to the ocean immediately. The
saltwater feeding habits of steelhead are likely similar to coho, with
small fish feeding on invertebrates and larger fish feeding on fish

(Shapovalov and Taft 1954).

Summer Steelhead Trout
(Smith and Wenger 2001)

Summer steelhead adults enter the river from about May
through October with spawning from ab out February through
April. They enter the river in an immature state and require several
months to mature (Burgner et al 1992). Summer steelhead usually
spawn farther upstream than winter stocks (Withler 1966) and

dominate inland areas such as the Colum bia Basin. However, the
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coastal streams support more winter steelhead populations.
Juvenile steelhead can either migrate to sea or remain in
freshwater as rainbow or redband trout. In Washington, those that
are anadromous usually spend 1 -3 years in freshwater, with the
greatest proportion spending two years (Busby et al. 1996).
Because of this, steelhead rely heavily on the freshwater habitat

and are present in streams all year long.

Steelhead Distribution _ (Smith and Wenger 2001)

Eight stocks of winter steelhead trout are listed in the SASSI
report, with separate stocks in the Humptulips, Hoquiam, Wishkah,
Wynoochee, Satsop, Johns/Elk/South Bay Tributaries,
Skookumchuck/Newaukum and Chehalis (all spawners upstream
of the confluence of the Satsop R iver except in the Skookumchuck
and Newaukum Rivers) (WDFW and WWTIT 1994). Most of the
winter steelhead stocks are native, but the
Skookumchuck/Newaukum stock is considered a composite of
hatchery and wild returns, and the Wynoochee stock is mixed
origin , with hatchery production. Also, there are questions about

the origin of the early portion of Satsop winter steelhead.

Salmonid Stock Inventory (SaSl) Profiles (2002)

Humptulips Winter Steelhead

Stock Status: The status of Humptulips winter
steelhnead r at i ngpi £ s dnd@Dd
because there isa long -term negative
trend in escapements. This stock has
continued to decline and has met the
escapement goal of 1,600 fish in only
six of the last twelve years.
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Sock Definition:

Spawning Distribution:

Spawning Timing :

Genetic Analysis:

Sock Origin:

Humptulips winter steelhe ad were
identified as a stock based on their

distinct spawning distribution.

Most spawning takes place in the

Mainstem Humptulips and east and
west forks of the Humptulips River.
Spawning also occurs in tributaries
such as Brittian, Stevens, Donkey and

Newberry Creeks.

Spawning generally occurs from mid -

February through June.

Genetic analysis has not been done

on Humptulips winter steelhead.

This is anative stock with wild

production.

Humptulips Summer Steelhead

Stock Status:

Sock Definition:

Spawning Distribution :

Spawnin g Timing :

Genetic Analysis:

Section 2

There are no adequate abundance
trend data with which to assess stock
status, so status in 2002 continues to be

0 mknown . O

Sport

har vest

now of no value in rating status due to
low harv est numbers and season

closures.

Humptulips summer steelhead were
identified as a stock based on their

distinct spawning distribution.

Specific spawning locations in the
Humptulips basin are unknown.

Spawning timing is unknown.

Genetic analysis has not been done
on Humptulips summer steelhead.
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Sock Origin: This is anative stock with wild
production.

Hoquiam Winter Steelhead

Stock Status: The status of Hoquiam winter
steel hedagr ies @@
because of a short-term severe
decline in escapements from 1998 to
2001. This stock has not met the
escapement goal of 450 fish in the last
six years. The 2003 escapement value
is the lowest on record.

Sock Definition: Hoquiam winter steelhead were
identified as a stock based on their
distinct spawning distribution.

Spawning Distribution : Most spawning takes place in the east
and west forks of the Hoquiam River.
Spawning also occurs in the middle
fork of th e Hoquiam River and Davis
Creek.

Spawning Timing : Spawning generally occurs from mid -
February through mid -June.

Genetic Analysis: Genetic analysis has not been done
on Hoquiam winter steelhead.

Sock Origin: This is anative stock with wild
prod uction.

Chehalis Summer Steelhead

Stock Status: Because no adequate abundance
trend data exists to assess stock status,
Chehalis summer steelhead status in
2002 conti nunknswnt. @ be 0
Escapement is not monitored, and
sport harvest data are now of  no value
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Sock Definition:

Spawning Distribution :

Spawning Timing :

Genetic Analysis:

Sock Origin:

Chehalis Winter Steelhead

Stock Status:

Sock Definition :

Spawning Distribution :

Section 2

in rating status due to low harvest
numbers and season closures.

Chehalis summer steelhead were
identified as a stock based on their
distinct spawning distribution.

Specific spawning locations are
unknown.

Spawning timing is unknown.

Genetic analysis has not been done
on Chehalis summer steelhead.

This is anunknown stock with wild
production. A native stock originally
returned to the Cheha lis River system,
but now there is uncertainty about
natural production by hatchery

summer steelhead spawning in the

wild.

The status of Chehalis winter steelhead
i s agai nheraa ttien290Q0
Escapements h ave been high and
relatively stable from 1992 to 2001.
Although this stock has met the
escapement goal of 2,700 fish in only
four years since 1986, fluctuations in
spawner abundance are considered

to be within the normal range of
variation for the stock.

Chehalis winter steelhead were
identified as a stock based on their
distinct spawning distribution.

Spawning takes place in more than 70

locations scattered throughout the
Chehalis basin. Most spawning takes
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Spawning Timing :

Genet ic Analysis:

Sock Origin:

Wishkah Winter Steelhead

Stock Status:

Sock Definition :

Spawning Distribution :

Spawning Timing :

Genetic Analysis:

Sock Origin:

Section 2

place in the mainstem Chehalis, East
and West Fork Chehalis rivers and in
tributaries such as Cloquallum, Porter,
Rock, Crim, Cinnabar, Hanlan and
Stillman Creeks.

Spawning generally occurs from mid
February through mid -June.

Genetic analysis has not been done
on Chehalis winter steelhead.

This is anative stock with wild
production.

The status of Wishkah winter steelhead
i s agai nheraad ttien290Q0
Escapement values declined from
1996 to 1998, however escapement
values have remained within the
normal variation for this stock.

Wishkah winter steelhead were
identified as a stock based on their
distinct spawning distribution.

Most spawning takes place in the
mainstem and in the west and east
forks of the Wishkah River. Spawning
also occurs in Cedar, Big and Raney
Creeks.

Spawning generally occurs from mid
February through June.

Genetic analysis has not been done
on Wishkah winter steelhead.

This is anative stock with wild
production.
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Wynoochee Winter Steelhead

Stock Status: The status of Wynoochee winter
steelhead stock is again rated
ohealt h yn®002. Escapements have
met the goal of 1,260 adults sixteen
out of the last eighteen years and
have remained within the normal
range of variation for this stock.

Sock Definition: Wynoochee winter steelhead were
identified as a stock based ont heir
distinct spawning distribution.

Spawning Distribution : Most spawning takes place in the
Mainstem Wynoochee River, above
and below Wynoochee Lake and in
Shafer and Big Creeks. Spawning also
occurs in tributaries such as Bitter,
Helm, Carter, Ander son and Neil
Creeks.

Spawning Timing : Spawning generally occurs from mid -
February through June.

Genetic Analysis: Genetic analysis has not been done
on Wynoochee winter steelhead.

Sock Origin: This is amixed stock with composite
production. T his stock has been
supplemented with hatchery smolts
including Chambers Creek winter
steelhead. Substantial interbreeding
between hatchery and wild fish is
thought to have occurred since the
early 1980s.

Satsop Winter Steelhead

Stock Status: Statusisagai n rdaetperde sos e d o
2002 due to chronically low
abundance levels. Escapement
values continue to be low and have
met the escapement goal of 2,800 fish
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Sock Definition :

Spawning Distribution :

Spawning Timing :

Genetic Analysis:

Sock Origin:

South Bay Winter Steelhead

Stock Status:

Sock Definition:

Spawning Distribution :

Section 2

in only seven out of the last eighteen
years.

Satsop winter steelhead were
identified as a stock based on their
distinct spawning distribution.

Most spawning takes place in the
mainstem Satsop, West Fork Satsop,
Middle Fork Satsop, East Fork Satsop
and Canyon rivers as well as Decker
and Bingham Creeks. Limited
spawning also occurs in Dry Run,
Phillips, Black, and Rabbit Creeks.

Spawning generally occurs from mid -
February through June.

Genetic analysis has not been done
on Satsop winter steelhead.

This is anative stock with wild
production.

Steelhead spawning ground survey
data (North Fork Johns River) has been
collected by the Quinault Fisheries
program from 1987 to 2002. However,
the escapement est imates for the
South Bay have not been tabulated
(Curt Holt, WDFW, personal
communication). Status in 2002
conti nuesunkhown b& ONO
escapement goal has been identified
for this stock.

South Bay winter steelhead were
identified as a separate stock based
on their distinct spawning distribution.

Most spawning takes place in the
north and south fork of the Johns River.
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Spawning Timing :

Genetic Analysis:

Sock Origin:

Fewer spawners are observed in the
Elk River and in Andrews, Hall and
Newskah Creeks.

Spawning generally occurs mid -
February through mid -June.

Genetic analysis has not been done
on South Bay winter steelhead.

This is a native stock with wild
production .

Skookumchuck/Newaukum Winte r Steelhead

Stock Status:

Sock Definition:

Spa wning Distribution :

Spawn ing Timing :

Section 2

The status of
Skookumchuck/Newaukum winter

st eel head hiesa lrtiah29ead
The escapement goal is 1,429 adults
and has been achieved for three out

of the last six years. Most of the
increase in abundance has occurred

in the Newaukum River. There is still a
concern about the abundance of the
Skookumchuck River component of
this stock.

Skookumchuck/Newaukum winter
steelhead were identified as a stock
based on their distinct spawning
distribution.

Most spawning takes place in the
Skookumchuck, Newaukum, North,
Middle and South Forks Newaukum
rivers. Spawning also takes place in
tributaries such as North Hanaford,
Thompson, Lucas, Bernier, Mitchell,
and Kearney Creeks.

Spawning generally occurs from mid -
February through mid -June.
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Genetic Analysis: Genetic analysis has not been done
on Skookumchuck/Newaukum winter
steelhead.

Sock Origin: This is a native stock with composite
production. Hybridization  with
hatchery adults originating from native
Skookumchuck River fish has likely
been occurring since 1976 due to
similar spawning timing of native and
hatchery stocks in both rivers.

Coastal Cutthroat Trout
Oncorhynchus clarki clarki

Life History (Kuttel 2002)

CUTTHROAT
Coastal cutthroat spawn from late

|6t014m6hes| winter through late spring in low gradient
reaches of small tributary streams or the lower
reaches of larger streams. These streams are typically small with
summer low flows often between 0.1 m 3/sand 0.3 m 3/s (~3.5t0
10.6 cfs) (Johnston 1982, cited in Trotter 1997). Pea to walnut size
gravel is the preferred spawning substrate. Redds are typically
constructed in pool tailouts 15 to 45 cm (~ 6 to 18 inches) deep.

The deep water of the pool may be used a s escape cover. If
larger salmonids such as coho are present, cutthroat will migrate
upstream above the reaches used by salmon. Repeat spawning
female coastal cutthroat produce more eggs of a larger size than
first-spawning females. The larger eggs deve lop into larger alevins
that have higher survival than small alevins. Emergence from the
gravel typically peaks in mid  -April, but may extend from March

through June. Newly emerged fry are about 25 mm (~ 1 inch)
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long. The juveniles spend their first few weeks in lateral habitats
including low - velocity backwaters, side channels, and other areas
of cover along the channel margin (Trotter 1997).

During the summer months, young -of-the -year (Age -0)
cutthroat prefer to rear in pools and other slow -water hab itats.
However, if coho juveniles are present, cutthroat are often
displaced into riffles. Coho emerge earlier and at a larger size
than cutthroat. They are able to out  -compete cutthroat because
of their larger size, aggressive behavior, and body morpho logy
better adapted to pool habitat. Juvenile steelhead may displace
juvenile cutthroat from riffles in a similar fashion. Steelhead are
more aggressive with a body better adapted to riffle habitat than
cutthroat. Interactions between young -of-the -year coho,
steelhead, and cutthroat during the summer rearing period may
set a natural limit on cutthroat production in streams where all
three species are present. Stream -rearing juvenile coastal
cutthroat may be feeding generalists, consuming whatever prey i S
available. Age -0 cutthroat consume both benthic (bottom
dwelling) and drift organisms. Age -1 and older cutthroat often eat
coho fry up to 50 to 60 mm (~ 2 inches). Cutthroat parr, smolts,
and kelts (spawned adults) eat a variety of items including: in sect
larvae, sand shrimp, and small fish. Territoriality and agonistic
behavior between juvenile salmonids decreases with the
approach of winter. The juveniles overwinter in deep pools
associated with large woody debris and undercut banks, as well
as bou Iders and cobbles that provide interstitial cover. Off -
channel pools, side channels, and lakes are also used where

available (Trotter 1997).
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Puget Sound coastal cutthroat typically smolt at age 2 with
an average length of 160 mm (~ 6 inches). Seaward migration
begins as early as March and continues through mid -July, with a
peak in late May to early June. Anadromy is not well developed in
coastal cutthroat trout. They spend little time in saltwater and
often remain in the tidewater and estuarine reach es of their home
streams. While in saltwater, cutthroat generally travel along the
shoreline within 50 km (~ 31 miles) of the home stream and are
reluctant to cross deep open water. They grow about 25 mm (~ 1
inch) per month while foraging in salt water. Marine survival of
coastal cutthroat is as much as 40% higher than other Pacific
salmonids. Predation by Pacific hake, spiny dogfish, harbor seals,
and adult salmon likely accounts for the majority of mortality
(Trotter 1997).

Coastal cutthroat seldo  m over winter in salt water. They
often return to freshwater the same year they migrated to sea, but
not all of these fish are spawners. Few female coastal cutthroat
mature sexually before age 4. The immature fish over winter in
freshwater then returnt o saltwater a second time to forage. These
fish spawn following their second return to freshwater (Trotter 1997).
In Puget Sound only 20 to 27% of first -return females spawned,
while nearly all of the first -return males spawned (Johnston 1982,
cited in T rotter 1997). In large streams (summer low flows > 1.4
m3/s, ~ 49 cfs) fish enter freshwater from July through November
with a peak in September and October. In small streams (summer
low flows < 0.6 m 3/s, ~ 21 cfs) that flow directly to saltwater,
cutthr oat enter freshwater from December through March with a
peak in December and January. Coastal cutthroat survive

spawning quite well (Trotter 1997). Kelts return to saltwater from
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late March through early April, about one month earlier than
cutthroat smol t outmigration. This timing places the adults in
position to feed on outmigrating juvenile salmonids, particularly

pink and chum salmon (Trotter 1997).

Salmonid Stock Inventory (SaSl) Profiles (2002)

Humptulips Coastal Cutthroat

Stock Status: The status of the Humptulips stock was
ou n k n o wmr2@0. Juvenile densities
in Stevens Creek, a Humptulips
tributary, are comparable to those of
other major river tributaries sampled
on the south coast. A local angler
reports that the catch rate in Big
Creek, a Humptulips tributary, is stable.
Based on anecdotal information from
local residents, cutthroat population
size in the West Fork Humptulips is
greatly reduced from historic levels.
However, no quantitative data exist for
many of these watersheds.

Stoc k Definition: The Humptulips River coastal cutthroat
stock is believed to be distinct based
on its geographic spawning
distribution. Grays Harbor is one of the
largest estuaries on the west coast of
North America and is fed by the
Humptulips and Chehalis Rivers.

Spawning Timing: River entry by anadromous fish is from
January through April (late entry).
Spawning by anadromous and fluvial
forms occurs January through April
and from February through March for
the resident form.

Genetic Analysis: It is possible that cutthroat from the
Humptulips River should be included in
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the Chehalis cutthroat stock complex,
but genetic information is lacking to
make this determination.

Stock Origin: No hatchery -origin coastal cutthroat
have been released into the
Humptulips River, however there is
some potential for interbreeding with
hatchery -origin anadromous cutthroat
derived from other native Grays
Harbor stocks utilizing the intertidal
zone of the Humptulips. The
Humptulips stock is considered native
and is sustained by wild production

Chehalis Coastal Cutthroat

Stock Status: The status of the Chehalis stock
c omp | euwunknoven . @ However,
based on juvenile density sampling in
the upper basin conducted by the
Weyerhaeuser Corporation and returns
to the West Branch Hoquiam River trap
operated by the Quinault Indian
Nation, it is believed that cutthroat are
relatively abundant and widely
distributed.

Stock Definition: The Chehalis coastal cutthroat stock
complex is considered distinct based
on the geographic  distribution of its
spawning grounds.

Spawning Distribution: Cutthroat are present in virtually all
perennial tributaries and mainstem
reaches of this system in one or more
of their life history forms. The
anadromous and fluvial forms inhabit
mainstem and accessible tributary
reaches. The resident form exists both
above anadromous barriers and
below where they mix with
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Spawning Timing:

Genetic Analysis:

Stock Origin:

Section 2

anadromous fish. Adfluvial fish are
found in many lakes in the drainage.

River entry is from October through

April (early and late entry). Spawning

by anadromous and fluvial life history
forms occurs from January through

mid -March. Adfluvial fish spawn from
March through mid -April, and resident
fish spawn from February through mid -
March.

The Chehali s coastal cutthroat stock
complex includes cutthroat in Johns,
Hoquiam, Wishkah, Wynoochee,
Satsop, Black, Skookumchuck, and
Newaukum rivers, as well as in smaller
tributaries and headwaters of the
Chehalis. The number of genetically
distinct stocks withi n the Chehalis
complex and the relationship of this
complex to other stocks and stock
complexes are unknown. Because of
the variety of habitat types available

to cutthroat in the basin, there may be
as much genetic variation within this
stock complex ast here is among other
stocks complexes. Further genetic
sampling and analysis are needed to
make these determinations. Cutthroat
from several sites in the Chehalis basin
were sampled for genetic analysis in
1995 as part of a coastwide genetics
survey of co astal cutthroat conducted
by Washington, Oregon, and the
National Marine Fisheries Service. The
Chehalis stock complex is represented
by a collection from Wildcat Creek
which was found to be significantly
different from other South Coast
collections.

Until recently the WDFW Aberdeen
Hatchery maintained an anadromous
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coastal cutthroat broodstock derived
from native Grays Harbor/Chehalis
stocks. Consequently Chehalis coastal
cutthroat are considered  native with
composite production.
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Bull Trout
Salvelinus confluentus

Life History (USFWS 1998, 2004)

Bull trout reach sexual maturity

at between four and seven years of

‘ : umm - : age and are known to live as long as
12 years. They spawn in the fall after

temperatures drop below 48 degrees Fahrenheit (8° C), in streams
with cold, unpolluted water, clean gravel and cobble substrate,

and gentle stream slopes. Many spawning areas are associated

with cold water springs or areas where stream flow is influenced by
groundwater. Bull trout eggs require alon g incubation period
compared to other salmon and trout (4 -5 months), hatching in late
winter or early spring. Fry remain in the stream bed for up to three
weeks before emerging. Juvenile fish retain their fondness for the
stream bottom and are often foun d at or near it. Some bull trout
may live near areas where they were hatched. Others migrate

from streams to lakes, reservoirs, or saltwater a few weeks after

emerging from the gravel.

Bull Trout Distribution

Bull trout have been historically, or ar e currently,
documented in tributaries west of, and including, the Satsop River
in the Chehalis system (Mongillo 1993). Bull trout have been
caught by steelhead anglers in the Wynoochee (Keizer 1990; G.
Deschamps, Chehalis Tribe, personal communication 19 97; T.
Hooper, NOAA Fisheries, personal communication 2004), West Fork

Satsop, and Canyon Rivers (Webster, in litt. 2001). Historical
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observations of bull trout were reported in the Humptulips River
during Washington Department of Fish and Wildlife cree | checks in
1958 and 1973 (Burley, in litt. 1997). Bull trout have recently been
documented in systems that enter into Grays Harbor, such as the
Wishkah and Humptulips Rivers (Dachtler, in litt. 2001; Ereth, in litt.
2002). Bull trout were reported in G rays Harbor surveys targeting
other salmonids from 1966 through 1981 (Jeanes et al. 2003), but
no additional observations of bull trout were reported from 1981 to
2001. In 2002, beach seine surveys that targeted bull trout located
the species in Grays Har bor (Jeanes et al. 2003). Bull trout have
been documented in the Chehalis River from its mouth upstream

to Garrard Creek (Brix 1974; Keizer 1990; Jeanes et al. 2003;). In
April 2003, a single bull trout was captured in the lower Chehalis
River and surg ically implanted with a sonic tag. Preliminary data
indicated that this fish left the Chehalis River system shortly after it
was tagged and did not return to the basin (Jeanes, in litt. 2003).

It is not understood how bull trout in these rivers and the harbor
interact or relate either to one another or to bull trout in the

coastal core areas.

Based on the professional judgment and experience of
members of the recovery team, Grays Harbor, the Chehalis River
upstream to and including the Satsop River, and portions of the
Wishkah, Wynoochee, and Humptulips Rivers used by salmon and
steelhead, have been identified as either current or suspected bull
trout foraging, migration, and overwintering habitat important for
bull trout recovery in the Olympic Peninsul  a (Olympic Peninsula
Recovery Team, in litt. 2003 b,c). The Satsop River has also been
identified as a research area to determine the feasibility of

reestablishing bull trout in the West Fork Satsop River. There are no
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records of bull trout use in the Ho quiam River, and bull trout use of

the Hoquiam River has been identified as a research need.

Salmonid Stock Inventory (SaSl) Profiles (2002)

The following information is from the 1998 Salmonid Stock Inventory
(Sasl)o Bull Trout and Dolly Varden

Chehalis/Grays Harbor

Stock N ame: Bull Trout/Dolly Varden
Stock Number: 8348

ESU/RU Name: Olympic Peninsula Bull Trout
Species: Bull Trout/Dolly Varden
Run Timing: Unspecified

Origin: Native

SASI Status: Unknown

ESA Status: Threatened

ESA ListingDate: 11-01-1999

Status Rating Criteria: Not applicable
Spawning Timing: Data not available
Production Type: Wwild

Data Quality: No Data

Data Source: SASI database, 1998
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Subbasin Profiles

Conceptual Model for Subbasin Prof iles

The goal of WRIA 22 -23 is to identify short - and long -

term voluntary restoration and protection actions that
improve or protect natural processes within subbasins that
create healthy habitat for salmonids.

The interaction of natural processeson bo tha
subbasin and reach level creates and sustains salmon
habitat (Beechie and Bolton 1999). Minimally, habitat
forming processes in a subbasin include:

< Sediment supply

< Hydrological regime

< Organic matter inputs

< Nutrient chemical inputs

< Light/heat inputs

< Gross stream morphology

Geology, climate, vegetation, and gross reach
morphology are the four primary controls that directly
influence habitat -forming processes. The balance
between these four controls shifts constantly to create a
naturally dynamic ecosy stem. Salmon in turn have
evolved successfully to adapt within the operating context
of such an environment (Beechie et al. 2003).

However, the introduction of land uses within
ecosystems has disrupted the normal balance among
habitat -forming processes in a way detrimental to the

fitness and survival of salmon. Land use has its most

Section 3

63



significant impact on vegetation, a control that is
susceptible to accelerated change over years or decades
as opposed to centuries or millennia as with geology,
climate, an d gross morphology. The impacts of vegetation
on natural processes also are more noticeable over smaller
areas and dramatically determine habitat conditions. For
example, land use activities that decrease forest cover
negatively alter salmon habitat by i  ncreasing sediment
supply, reducing wood recruitment, and raising water
temperatures.

FHgure 1 shows the relationships between controls,
processes, habitat effects (limiting factors), and fish
population response (Beechie et al. 2003).

Natural processes changed by land use can result in
habitat effects detrimental to salmonids (limiting factors).
Table 2 lists the most common limiting factors in WRIA 22  -23
and their impact to physical processes and salmon.
Successful restoration efforts recognize that|  imiting factors
to salmon are symptoms of a larger, underlying problem of
disrupted habitat -forming processes and functions at the
watershed and/or reach level. Thus, the more effective
long -term goal of WRIA 22 -23 is to focus efforts that restore
natural processes and functions that create and sustain
habitat. However, projects that artificially enhance
instream habitat may be necessary as interim measures

until habitat -forming processes are fully functional.
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Figure 1
(Beechie et al. 2003)
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Table 2

Limiting Factor

Sediment

Common limiting factors in WRIA 22

Physical Process Effects \
High contributions of sediment are typically associatedseith land
management practices. Common sources are usually logging ro;
landscapes void of vegetation, landslides, and areas of excessiv|
streambank erosion.

High amounts of sedimantcause excessive aggradation downstrg
and alter substrate composition.

-23 and their impact to physical processes and salmon

Effects on Fish
High amounts of fine sediment can suffocate salmonid eggs laid
substrate.

Increased sedimentation can change invertebrate assemblages,
juvenile salmonids pregru

Excessive sedimentation can cause accelerated instream aggra
resulting in altered physical habitat features such as: filling of po
rearing areas.

Excessive sedimentation can alter the substrate composition to ¢
suitable guality saimonid spawning.

Fish Passage

Poor fish passage conditions are typically a result of improperly ¢
crossing structures.

Undersized stream crossing structures do not allow for adequate
substrate, LWD, or fish. In many casesalmmmediately upstream (
undersized crossing structures accumulates sediment and LWD
area immediately downstream is scoured. These symptoms are
result of altered stream flow in the specific location of the crossin

Undersized straacrossing structures restrict salmon access to up!
habitat for spawning and rearing. The inability for fish to access
habitat reduces the systemds

cycling).

The inadequate transport of sulestchtaVD through stream crossin
structures can decrease habitat characteristics needed for salmg
Some examples are:

1 LWD for cover

1 Substrate for spawning

9 Scour downstream channel

Floodplain

Floodplain impacts typically are a result afifflditiohg, dike and leves
construction, and streambank armoring.

Floodplain impacts such as dikes and levees reduces the amour
water storage capacity, which concentrates the flow and its ener;
confined area. This concentratiow affll energy contributes to scg

channel incision, and streambank erosion.

The installation of dikes and levees reduces the amount of acces
channel habitat for juvenile salmonid rearing.

The installation of dikes and levees also rexlaossutht of water
storage in a system. This water storage is critical for adequate S
for salmonids, during the summer months when less precipitatio
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Limiting Factor
Riparian

Physical Process Effects \
Poor riparian conditions are typically the result from intentiorial re
vegetation. This is usually associated with land use conversion {
timber harvest management.

Lack of riparian cover contributes to increased water temperaturs
Increased water temperature decreases the amount of dissolved
water cahold.

An insufficient riparian corridor does not adequately filter surface
which can allow sediment and pollutants to enter the stream/rive

An inadequate riparian corridor, such as hardwood dominant or \
vegetation, does not proattgjuate long term LWD recruitment (se
section below).

Effects on Fish
Increased water temperatures cause physical stress on salmoni

Increased water temperature decreases the amount of dissolved
water can hold, which is critical for salmorad survi

A riparian corridor lacking in vegetation does not provide organig
needed help support macroinvertebrate survival (juvenile salmor

LWD

LWD deficiencies are usually the result of poor riparian condition
removal of LWD from tfenoel.

Insufficient amount of LWD does not allow for adequate substrat
and gravel sorting and can contribute to channel scour and incisi

Low levels of LWD do not provide instream channel complexity (
riffles).

Low levels ofAID do not supply associated nutrients.

Low levels of LWD do not provide instream channel complexity 1
create the various habitat attributes for the various life stages of
(cover, pools, riffles).

1 Cover for protection
9 Sort substrate foommideal spawning conditions
1 Create holding areas for adult and juvenile salmonids

Low levels of LWD limits the amount of nutrient input into a syste
needed for salmonid survival.

Water Quality

Poor water quality is typically associatedtaittemperature, suspen
solids, and chemical composition. Impacts usually result from p
conditions and stormwater runoff problems.

High amounts of sediment can suffocate salmonid eggs laid in th
substrate, which reduces eggaurimcreased water temperatures
cause a physical stress on salmonids jeopardizing their survival.

Low summer flows concentrate instream toxins that can adverse
salmonids.
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Limiting Factor
Water Quantity

Physical Process Effects \
Low summer flows are typically a result of dihyadietegy (landscap
manipulation that allows rapid surface runoffjjldciad@ystems
summer flows are maintained by groundwater connectivity, wetlg
discharges, and precipitation.

The combination of altered hydrology and the removal stirircstresal
contribute to channel incision and disconnection from floodplaing
adjacent wetlands which results in the inability to store water for
flows. High peak flows also contribute to accelerated bank erosi
movement of substrate dogarst

Low summer flows are susceptible to becoming too warm, low in
oxygen, and have a higher concentration of other pollutants, all ¢
affect salmonid survival.

Effects on Fish
Low flows tend to have higher temperatures that decrease its ab
dissolved oxygen. High water temperatures and low dissolved o
impose physical stress on salmonids.

Low flows can inhibit upstream salmonid migration and reduce tk
available instream habitat for rearing.
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For a definition and list of
priority stocks, see Section 2,
page 8.

Establishing Subbasin Prioritie s

WRIA 22-23 analyzed conditions within each
subbasin and prioritized those limiting factors thati mpose
the most limiting factors affecting the fitness and survival of
priority stocks . ldentifying these priorities in turn provides
WRIA 22-23 with subb asin strateg ies that sequence
recovery and protection actions that render the most

significant benefit to priority stocks

Prioritization Process
The process of developing the strategy began with
an extensive effort by the Chehalis Basin Partnership
Habitat Work Group to prepare  individual draft profile sof
each subbasin in WRIA 22 -23. Members of the Habitat
Work Group collected data on general features of the
subbasin, type and status of anadromous fish stocks, land
use activities, and a limiting factor sanalysis. This latter
piece focused on
x  The symptom (s) of each limiting factor (what conditions
exist that indicate a limiting factor)
x  The cause of the limiting (what is the root problem or
problems that lead to the symptom) , and
x  The general recovery actions addressing the cause of
the symptom that ultimately will lead to the restoration
of natural processes within the subbasin.
Data for each profile came from the best information
currently available specific to a subbasin and in some

cases the prof essional observation/judgment  of the profile
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preparer. References used follow atthe end of each
profile.
The second step in the strategy development

process was to have each profile undergo peer review. A

peer group solely consisting of fish biologist s reviewed each

profile for accuracy and clarity. Often, the reorganization

and more material were added to each profile at this
stage. This eventually became a second draft of each
subbasin profile.

Once the second draft profile was complete,

another peer review group analyzed the results and

prioritized the degree of impact created by each limiting

fact or on the fitness and survival of targeted stocks . This

was done by assigning each limiting factor within a
subbasin to one of three tier concerns. Tier 1 Concerns
represented the most pressing limiting factors  impacting
the v iable salmonid population (VSP) parameters of
abundance, productivity, diversity, and spatial structure.
For a definition of each VSP parameter, see Figure X.
If community values support the general recovery actions,
the preference of WRIA 22 -23is that Tier 1 Concerns
ordinarily would be first in line for implementation due to
their potential impact in providing the greatest benefit to
fish. Tiers 2 and 3 follow in the same vein, although
decreasingly reduced in priority due to their lesser benefit
to fish.

It is important to note that even though Tier 1
Concerns will scientifically render the greatest benefit to

fish, community values may not always endorse them as
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priority. In some subbasins or along certain reaches, it may
be possible only to implement Tier 2 and 3 general

recovery actions. WRIA 22 -23 maintains that such projects
iIn many cases may be the best or only socially acceptable
alternatives available.  They also may provide related
benefit to fish in ways not solely restricted to habitat
restoration, such as public outreach and education in

support of salmon recovery.

Figure 2 Viable Salmonid Population Parameters

Abundance:

1 A population should be large enough to survive, and be resilient to, environmental
variations and catastrophes such as fluctuations in ocean conditions, local
contaminant spills or landslides.

1 Population size must be sufficientto m  aintain genetic diversity.

Productivity:

1 Natural productivity should be sufficient to reproduce the population at a level of
abundance that is viable.

1 Aviable salmon population should not exhibit sustained declines that span multiple
generations.

1 Aviable salmon population thatincludes naturally spawning hatchery -origin fish should
exhibit sufficient productivity from spawners of natural origin to maintain the population
without hatchery subsidy.

1 Productivity should be sufficient throughout freshwater, es tuarine and nearshore life
stages to maintain viable abundance levels, even during poor ocean conditions.

Spatial Structure:

1 Habitat patches should not be destroyed faster than they are naturally created.

1 Human actions should notincrease or decrease natur al rates of straying among
salmon sub -populations.

i Habitat patches should be close enough to allow the appropriate exchange of
spawners and the expansion of a population into underused patches. Some habitat
patches may operate as highly productive sources for population production and
should be maintained.

1 Due to the time lag between the appearance of empty habitat and its colonization by
fish, some habitat patches should be maintained that appear to be suitable or
marginally suitable, even if they current  ly contain no fish.

Diversity:

1 Human -caused factors such as habitat changes, harvest pressures, artificial
propagation and exotic species introduction should not substantially alter variation in
traits such as run timing, age structure, size, fecundity (bi rth rate), morphology,
behavior, and genetic characteristics.

1 The rate of gene flow among populations should not be altered by human -caused
factors.

1 Natural processes that cause ecological variation should be maintained.

Excerpted from Puget Sound Salmon Recovery Plan, Shared Strategy for Puget Sound, 2007
http://www.nwr.noaa.gov/Salmon -Recovery -Planning/Recovery -Domains/Puget -
Sound/upload/Chap ter4.pdf

For a thorough discussion of VSP parameters, see McElhany et. al (2000) at the following
address: http://www.nwfsc.noaa.gov/assets/25/5561 06162004_143739 tm42.pd f

Section 3 71



http://www.nwr.noaa.gov/Salmon-Recovery-Planning/Recovery-Domains/Puget-Sound/upload/Chapter4.pdf
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http://www.nwfsc.noaa.gov/assets/25/5561_06162004_143739_tm42.pdf

Layout of Subbasin Profiles

Each profile begins with a bri ef description of the
subbasin and lists major tributaries , land uses, and
anadromous fish stocks.

The heart of the profile is the Tiered (prioritized)
Watershed Analysis section, which is displayed in a matrix
format.

Tier 1 Concerns have a green heading, Tier 2
Concerns have a blue heading, and Tier 3 Concerns have

a red heading
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Black River Management Unit

Black River

Description

The Black River watershed drains an area of 144 square miles. The mainstem is 25 imilatalieg) @odide another 84 stream miles.
Starting at an elevation of 144 feet at Black Lake, the river meanders gradually over its lowland courséhee@iverabsgrigewih RM

47 . The gradient oV e average of hnineanthed pbreniler steepening aly at bittlerosk e The widthpokthe aiver vari
from 15 to 120 feet.

The slow descent for most of the river allows an accumulation of mud, sand, and decomposing organic nreabualdiat paorides fo

and semaquatic plant life. The Black River valley is a broad floodplain containing numerous wetlands, lakes, posdsTisevappes, and bog
reaches of the mainstem (RM 25 to RM 20) have relatively intact riparian corridors. daengipetinerirofree 1960s left sporadic mounds

of excavation spoils in the river and surrounding wetlands. Subsequent beaver dams connected these moandsttvetknddiesting

has become an important habitat for fish, amphibians candbingsigirad section of gravel/cobble streambed occurs in the lower reaches of the
river by Littlerock.

From RM 20 to RM 17, the Black River flows through residential and agricultural development with distusbedavpavian ftcondRivh
17to RM 9, riparian conditions improve as the river flows yet again through a long stretch of swamp, marsbthergseémdshs, and
Vegetation within this section consists of grasses, rushes, sedges, willow, black cottonwoodadad ceddititars &eperiorate in the
lower reach of the Black River (RM 9 to RM 1), which is skirted by intensive agricultural development amattowifsted ohtyeleg a

Major Tributaries Beaver Creek, Waddell Creek, Salmon Creek, &rédlima
Land Uses Forestry, agricultural, and rural residences
Anadromous Fish Stocks FallChinookcoho, chum, cutthroat, and winter steelhead

Black River Management Unit 73



Watershed Analysis

BLACK RIVER TIERAQNCERNS

Known Limiting Facto Symptom \

Waer Quality

& The river has a deep stretch with nat
low dissolved oxygen levels in the lo
zone of the stratified reach, increasir
risk of anoxia in the lower Black Rive

& Low DO due to high temperatures du
the summer (303d List for tempsxat

Cause \

& Low dissolved oxygen levels. The lo
gradient and long reaches of wetlanc
drained by the Black River creates a
unique palustrine river that stratifies
to a lake. This condition has been
magnified from land use practices alt
the river whitlecame apparent during
the 1989 Black River fish kill, which
resulted in the death of &hittook
salmon.

General Actions

& Control poisburce contamination fror
dairy farms

& Implement TMDL recommendations

2 Revegetate open riparian areas with
plants

& Interplant oifers and deciduous domi
areas were appropriate

& Install riparian fencing to exclude or
livestock access

& ldentify specific degraded riparian ar|
for restoration needs

Riparian

& The lower nine miles of the mainsten
fipoor o, b @areas hakiee
ffgoodo riparian

& Undisturbed habitat. Mainstem has |
expanses of swamp, marsh, and slot
surrounded by a relatively undisturbe
riparian habitat.

2 Vegetation loss data indicated:

1 23 miles throughout the waters|

1 4.9 milesroPorter Creek.

1 2.2 miles on Cedar and Gibson:
Creeks.

1 6.4 miles within Black River
drainage (82 recorded bank erc
sites).

1 Bank erosion sites were numer:

throughout Mima, Waddell, Sal

2 Revegetate open riparian areas with
plants, especially conifers

2 Protect areas of rrodate seral stage
riparian corricowith priority given to g
stands (applicable to lands that do n
have current protection and outside
regulations).

& Revegetate stream and river banks f
added protection from erosion

& Implement alternative methods of ba
stabilization (bioaregring) in locationg
excessive erosion

Black River Management Unit



BLACK RIVER TIERAQNCERNS

Known Limiting Facto Symptom \

Cause \
and lower Beaver Creeks. In tf
smaller Porter drainage, 72
(26miles) sites of bank erosion
were noted, and 52 sites (3088
were recorded in the Gibson ar
Cedar Creek shhsins.

General Actions

& Install riparian fencing to exclude or
livestock access

& Interplant conifers and deciduous do
areas were appropriate

& ldentify specific degraded it riparian
for restoration needs

& Invasive sped on tributaries

& Control of invasive species on Lowel
Bl ack, Bl oomés D
Beaver Creeks

Water Quantity

2 Water quantity is considered poor in
river and does not meet minimum ing
flows.

& Poor water quantity occurs naturally
Black River due to its general charac|
however, loss of water from the pipel
crossing together with increased wat
withdrawals (irrigation) has contributy
this.

& Fish farming practices. The fish farn
south of Black River Ranch has indir|
contibuted to water quantity issues.
suspected that t|
shutting its operation down in the sul
contributed to the 1989 fish kill as the
was a lack of input of ground water fi
the farm into the river.

& Agricultural practic®¥dithdrawals withil
Beaver Creek drops water quantity b
set minimum instream flows.

& Reduce water withdrawals from surfa
sources.

& Increase education and outreach in
watershed to inform about water
withdrawals.

& Determine if water withdrawaleiag bj
followed in accordance with current \
rights

2 Conduct study on unregulated/regulg
withdrawals, especially gravel mines

Black River Management Unit
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BLACK RIVER TIER@QNCERNS

Known Limiting Facto Symptom \

Large Woody Debris

& Mainstem and trilviga lack LWD.

Cause \

& Low levels of LWD. Riparian areas h
poor LWD recruitment potential due 1
lack of large conifers.

General Actions

& Develop and LWD supplementation
that will install logjams in key pieces
prove in stream channel structure an
habitat divengit

& Install LW pieces in conjunction with
restoration projects

& Educate landowners on the importan
leaving LWD in a river

2 Revegetate open riparian areas with
plants

& Interplant conifers and deciduous do
areas were appropriate

& Install parian fencing to exclude or rg
livestock access

e ldentify specific degraded riparian ar|
for restoration needs

Fish Passage

& Fish access to spawning and rearing
habitat is restricted

& High density of roads with barrier cul

& Correct barrier culsert

2 Loss of access to Black Lake (Smith

Wenger).

2 Natural gas pipeline

2 Change pipeline and river crossing

Black River Management Unit
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BLACK RIVER TIERGNCERNS

Known Limiting Facto Symptom

Floodplain

& Floodplain along mainstem is well
connected andtensive.

| Cause

' General Actions

& Reconnect, enhance, and/or restore
potential off channel, floodplain, and
wetland habitat

& Without quantifiable data, the floodpl
ratings for many of these watersheds
cannot be rated, with the exception ¢
Salmon Creek, Beaver Creek, Bloorr
Ditch, and Allen Creek, which have
substantial afhannel loss and
channelization impacts and are ratec
"poor".

2 Residential areas, agricultural practic
and timber harvest. Highly develope
residential lands surround Black Lak
agricultural lande adjacent to the lon
10 miles of Black River, Beaver Cree
Salmon Creek and Blooms Ditch.
Commercial timberlands lie along
Dempsey, Waddell, Porter, Cedar ar
Gibson Creeks.

& Reconnect, enhance, and/or restore
potential off channel, floodplain, and
wethnd habitat

& Assess floodplain conditions in ident
impacts

Sediment

& Livestock activities are contributing t
increased sediment input within
agricultural areas.

& Livestock access. Livestock access
streams was documented for nearly
in the Pagt Creek watershed, 2.6 mile
Cedar and Gibson Creeks, and 23.9
in the Black River drainage (Wample
al., 1993).

& Livestock exclusion projects and the
closure of two major dairy farms in th
Black River drainage have reduced 9
of the sedimeinputs.

& Install riparian fencing to exclude or
livestock access

& Loss of riparian areas has lead to er(
and sediment input.

2 Timber harvest. Bank vegetation los
timber harvest and unknown sources
the potential of creating sedinparitto
streams by exposing more soils to el
sources.

& Gravel mines

2 Relocate gravel mines away from
shorelines and 3@$ar floodplain.

2 Implement alternative methods of ba
stabilization (bioengineering) in locat]
other excessive new version

& |derntify sources that are contributing
sediment loading

& Reduce sediment loading by reducin

densities (abandoned/decommission
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