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I NTRODUCTI ON

The Northwest Power Planning Council's Colunbia River Basin
Fish and WIldlife Programcalls for Iong-tern1FIanning for sal non
and steel head production. In 1987, the council directed the
region's fish and wildlife agencies, and Indian tribes to devel op
a systemw de plan consisting of 31 integrated subbasin plans for
maj or river drainages in the Colunbia Basin. The main goal of
this planning process was to devel op options or strategies for
doubl ing salmon and steel head production in the Colunmbia River
The strategies in the subbasin plans were to follow seven
policies listed in the council's Col unbia River Basin Fish and
Widlife Progranméﬁﬁpendix A), as well as several guidelines or
policies developed by the basin's fisheries agencies and tribes.

This plan is one of the 31 subbasin plans that conprise the
system planning effort. Al 31 subbasin plans have been
develqped under the auspices of the Col unbia Basin Fish and
Wldlife Authority, with formal public input, and invol venent
fromtechnical groups representative of the various nanagenent
entities in each subbasin. The basin's agencies and tribes have
used these subbasin plans to develop the Integrated System Pl an,
submtted to the Power Planning Council in late 1990. The system
plan will guide the adoption of future salmon and steel head.
enhancenent projects under the Northwest Power Planning Council's
Col umbia Basin Fish and Wldlife Program

In addition to providing the basis for salmon and steel head
production strategies in the systemplan, the subbasin pl ans

attenpt to docunent current and potential production. The plans

al so sunmari ze the agencies' and tribes' managenent goal s and
obj ectives; docunment current managenent efforts: identifY

probl enms and opportunities associated wth increasing sal non and
steel head numbers: and present preferred and alternative
management strategies.

The subbasin pl ans are dynami c plans. The agencies and
tri bes have designed the managenent strategies to produce
information that will allow nmanagers to adapt strategies in the
future, ensuring that basic resource and nmanagenent objectives
are best addressed. Furthernore, the Northwest Power Pl anning
Council has called for a long-termnonitoring and eval uation
programto ensure projects or strategies inplenented through the
system pl anning process are nmethodically reviewed and updated.

It is inmportant to note that nothing in this plan shall be
construed as altering, limting, or affecting the jurisdiction
authority, rights or responsibilities of the United States,

i ndividual states, or Indian tribes with respect to fish
wldlife, land and water managenent.







PART 1. DESCRI PTI ON  CF SUBBASI N

Locati on and General Environnent

The Cowl itz sSubbasin enters the Colunbia River at River Mle
(RM 68 after draining the west slopes of the Cascade Muntains
in southwestern \Washington.. Drainage enconpasses 2,480 square
mles and major anadronous tributaries are the Toutle River
entering the Cowitz River at RM 20, and the Coweeman River
entering the Cowitz Rver at RM 1.7.

Subbasin topography is climxed with the vol canic peaks of
Mount Rai nier, Munt Adanms, and Munt St. Hel ens, each
approaching or exceeding 10,000 feet. Accordant ridge crests of
apbout 4,000 feet high are separated by deeply dissected valleys
defined by narrow floodplains. The |ower half of the subbasin
flows through the Puget-WIlanmette | owl and and has noderate
;elief wth a broad floodplain; elevations sel domexceed 500

eet.

The upper subbasin is |ocated in Washington's southern
Cascades, ich are nade of andesite and basalt flows and
associated breccias and tuffs. Areas adgacent to vol cani ¢ peaks
are generally nmantled with pumce deposits. Soils in alluvial
deposits along the major west-flowing streans are typically
coarse textured soils (Franklin and Dryness 1973). The | ower
hal f of the subbasin is generally conprised of Eocene basalt
flows and flow breccia. Haplohunults (reddish brown lateritic
soiIsR are the nost common under forest vegetation: soils under
grasslands are classed as Argixerolls (prairie soils).

Potentially severe erosion would occur on over 83 percent of
Cowl itz Subbasin land if vegetative cover were renoved. COver 81
percent of the land with severe to very severe erosion hazard is
in commercial forest (USSCS 1974). The greatest erosion problens
are fromground disturbance fromroad bui'l ding and ot her
activities associated with logging (USSCS 1974).

In May 1980, the violent eruption of Munt St. Helens
destroyed nuch of the existing streanbed and riparian zone
habitat in the Toutle River and lower Cowitz River. Large nud
flows destroyed stream habitat as they buried the North Fork
Toutle while smaller flows entered the South Fork Toutle and
poured into the lower Cowitz River, finally entering the
Col unbia River. Mich of the tinber in the Toutle watershed was
bl owmn down or died standing as a result of extrenme heat fromthe
eruption. Tinber salvage efforts removed many of the dead trees.
The depletion of potential instream |arge organic debris (LOD)
may have long-term detrinental inpacts to stream norphol ogy
conducive to fish production. A sunnarX of the eruption's damage
to fish habitat was detailed by Lucas (1986). Al though the South
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Fork Toutle appears to be rapidly recoverin%, much of the North
Fork Toutle is a broad, braided stream of shifting channels
carr%ing a heaVY sediment |load. For years, sedinment fromthe
North Fork Toutle has noved downstreaminto the Toutle and
Cowitz rivers, reducing habitat quality. A sedinent retention
structure on the North Fork Toutle was conpleted in 1988 to
retain sedinment. However, upstream of the sedinent retention
structure, the North Toutle still has erosion and sedi nent
problems and is far fromreaching historic salmonid production
potential .

Cimate in the subbasin is typical of the West Coast narine
type. Wnters are mld, wet and cloudy while sunmers are
relatively cool and dry. Annual precipitation varies from45
i nches near Kelso to over 150 inches on Munt Rainier, Adans, and
St. Helens. Mbst precipitation occurs between Cctober 1 and
March 31 as rain.

Above 3,500 feet, forests are generally Pacific silver fir
with Douglas fir, western hem ock, western red cedar, noble fir,
subal pine fir, mountain henl ock, and |odgepol e pine as conmon
assoclates. Understory is primarily huckleberry, fool's
huckl eberry and salal. Below 3,500 feet, clinmax species are
western hem ock, Douglas fir, and western red cedar. Understory
species include vine maple, huckleberry, salal, sword fern and
devil's club. Hardwood species are concentrated in riparian
areas along larger streans, creeks and rivers. The nost commbn
are alder, maple, wllow and cottonwood

Mich of the subbasin riparian areas have been inpacted
through logging. In general, logging activities harvest and
di sturb vegetation that shades streans and reduces erosion,
resulting in spawning and rearin% habi tat degradation. Logging
al so harvests trees destined to be | arge woody debris --
I nportant instream structures for fish. The Coweeman River was
classified as "tenperature sensitive" due to intensive |ogging
(Nunanmaker 1986) .

Li vestock grazing occurs primarily in | ower subbasin
tributaries. | npacts are created by cropping and tranpling
streansi de vegetation, resulting in a loss of fish habitat and
I ncreased stream tenperatures and erosion

Fi sheri es Resources

The Cowitz River is nmanaged for winter and summer
steel head, sea-run cutthroat, fall and spring chinook, and coho.
Chum sal mon were also once present (Stockley 1961). Al sal nbn
stocks are managed as hatchery stocks while steel head and nost
sea-run cutthroat are managed as m xed hatchery and natura
st ocks.




The Cowlitz may be the nost intensivelﬁ sport fished
subbasin i n Washington. The Cowl itz River has been the top

w nter steelhead river in the state and the Toutle was in the top
five before 1980. Both rivers are also popul ar summer steel head
streans. In good return years, the Cowitz attracted i nmense
angler effort for spring chinook. Both the Cowlitz and Toutle
attracted considerable angler effort seeking fall chinook and
coho. Upstreamin Mayfield and R ffe reservoirs, anglers catch
nostly coho juveniles and spend an average of 13,423 and 201, 560
angl er hours, respectively (Tipping 1988). Effort in Mayfield is
expected to increase wth the 1988 experinental introduction of

ti ger muskies, planted with the goal of creating a tiger nuskie
fishery and inproving the salmonid fishery by preying upon
predatory squawfish. Above the reservoirs, a popular |egal trout
programtotaling about 150,000 fish annually is maintained to
suppl enent natural production of resident fish

Mayfield (RM 52) and Mbssyrock (RM 65.5) dans on the Cowlitz
River and the sedinent retention structure on the North Fork
Toutle (RM 11) are the primary dans in the subbasin inpacting
anadromous production, although a natural barrier exists on the
G een River portion of the Toutle River about 25 mles above the
confluence with the North Fork Toutle. Mayfield and Mbssyrock
dans flooded mles of spawning and rearing habitat in the Cowitz
and several tributaries. Mayfield Dam was conpl eted by Tacoma
Gty Light in 1962; anadronous runs were tenporarily naintained
bK passing adul ts upstream and passing juveni|es downstream
through a mgrant facility. A few years after the 1968
conpl etion of Mssyrock Dam upstream of Mayfield, attenpts to
mai ntai n anadronous production in the upper watershed were
abandoned due to insufficient juveniles being captured in Riffe
Reservoir. Biologists identified reservoir residualism(failure
of juveniles to find their way out of reservoirs), juvenile
passa?e_nnrtality, and squawfi sh predation as reasons why the
runs failed above Mayfield Dam

Until 1981, some spring chinook, coho and steel head adults
were trucked above Mayfield to the Tilton River, and above
Mossyrock to the Cowitz River, to provide a l[imted sport
fishery. Sport harvest of transported fish was |ow (Stober
1986). In 1981, IHN virus (infectious hematopoietic necrosis)
was detected in Cowitz winter steelhead. Transport of steel head
and chi nook above Mayfield was termnated so that the Cowitz
Sal non Hatchery water supply would not be contamnated with
virus. Because coho have not been observed to host the virus in
the Cowitz, coho adults and jacks are usually planted annually
into the Tilton River and upper Cowitz.

A third major dam Cowitz Falls, has been |icensed for
construction by the Federal Energy Regul atory Conm ssion (FERC).
The Lewis County Pubic Wility District may start construction in
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1991 or 1992. Because Cow itz Falls Damis designed to permt
retrofitting of a juvenile screening and collection facility, the
opportunity to reintroduce anadronmous fish into the upper

wat ershed 1s enhanced. An adult trap and sorting system al ready
exists at the Cowitz Sal non Hatchery bel ow Mayfield Dam so

adul ts could be trucked upstreamto utilize habitat presentIY

i naccessible. The reservoir behind the Cowitz Falls Damw | be
relatively small, reducing the risks of residualism and

predat i on.

However, substantial problens remain before runs can be re-
established in the upper Cowitz Basin

1) Financial responsibility for downstream screens at
Cowmitz Falls is uncertain: Tacoma Cit¥ Li ght built
downst ream dans that stopped upstreamtish runs and has
subsequently mtigated with two hatcheries.

2) Intake for the Cowitz Sal mon Hatchery water supply is
upstream of the free anadronous zone and is currently
virus free: noving chinook or steel head above the water
i ntake coul d jeopardi ze hatchery production while
installation of a water treatment facility for the
hat chery would be very costly.

3) I ntroduction of virus in the upﬁer wat ershed could
result in legal litigation if the private fish farns in
the area were contam nated.

4) Mrtality of juvenile salnmonids in Mayfield Lake from
sguawf i sh predation is severe, thereby limting
production fromthe Tilton R ver

5) The legal trout programin the upper Cowitz, popular
w th anglers and area businesses, would have to be
noved to ponds and | akes so natural stream production
woul d not be inpacted by anglers seeking |legal trout.

6) Natural resident trout production nmay decline with
conmpetition from anadronous fish in the upper Cowitz.

7) A nmethod for separating hatchery and natural sal non
adults returning to the Cowitz Sal non Hatchery nust be
developed. It Is undesirable to release a m x of
hat chery and natural adults into the upper basin.

Hat chery fish introduced to the upper basin wll not

disperse well, and some nmay attenpt to return down
river. The hatchery fish may also have a | ower genetic
fitness for natural survival. Nor is it desirable to

| ose natural fish to hatchery egg-takes. Losses of
natural fish nmust be kept to a mnimumto successfully
establish a natural run.
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8) Har vest managenent of bel ow Bonnevill e sal non stocks is
based on hatchery harvest rates. Because of this, it
may be difficult to establish |arge spawni ng
popul ations within the Cowitz.

There are several rearing facilities within the subbasin:
the Cowitz Salmon Hatchery, the Cowlitz Trout Hatchery, Beaver
Slough rearing facility, Al der Creek rearing pond, and several

cooperative rearing ponds. Each facility is described in detail
in Part |V

Wat er Resources

Mean flow in the Cow itz Subbasin for 1980 through 1984 was
a mnimmof 8,693 cubic feet per second (cfs). The Cowitz
conprised 70.7 percent of the annual flow, the Toutle 24.3
percent, and the Coweeman 5 percent. Because nuch of the
subbasin IS bel ow the normal snow |ine, peak river flows
correspond to mdw nter warmrains and possi bl e snowmelt from
foothills (Table 1). A flow increase usually occurs in spring
associated with ice-nelt. Low flows are generally encountered in
| ate summer and fall.




Table 1. Mean flows (cfs) fromthe Cowitz, Toutle, and Coweeman
rivers (USGS records).

1963- 86 1980- 86 1951- 84

Cowitz R @ Toutle R near Coweenan R

Mayfield Dam Castl e Rock near Kel so
M. #14238000 #14242580 #14245000
Jan 9, 866 3,378 926
Feb 8, 295 3,614 755
Mar 6, 859 2,525 652
Apr 5, 655 2,517 489
May 5, 909 2,074 277
Jun 6, 989 1,719 174
Jul 4,573 945 90
Aug 2,629 470 59
Sep 2,653 533 76
Oct 3, 954 1,067 187
Nov 7,546 2,913 548
Dec 10, 925 3,619 909
AVE 6, 321 2,115 429

Cowitz Rver flowis noderated by the two | arge upstream
reservoirs. Annual monthly high-to-low flow ratio 1s about 4-
to-1 on the Cowlitz conpared to about 8-to-1 on the Toutle and
16-to-1 on the Coweeman. The Coweenan originates fromfoothills
bel ow 3,000 feet and is rated as poor in sumer water yield
(usscs 1974). Low flows have occasionally inpeded mgrations of
fall chinook and coho in the Coweeman and Toutle rivers. Low
fl ows reduce juvenile salmonid production by limting habitat.

The mainstem CowW itz River is tenperature noderated by the
two upstream reservoirs. Tenperatures usually range fromthe |ow
40s Fahrenheit in winter to the high 50s F in summer. However,
many small tributaries get considerably warmer. The Toutle River
mainstem has approached 70 F (USGS data) as a result of |oss of
riparian habitat in the volcanic eruption. |In July and August
1984 through 1986, average daily maxi mumtenperatures in the
Toutle tributaries of Herrington, Hoffstadt and Schultz creeks
usual |y exceeded 68 F (Bisson et al. 1988). The Coweenman R ver
has been classified as "tenperature sensitive" by exceeding the
sumer daily anbient water tenperature of 60 F for a seven-day
period (Nunamaker 1986).
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Wth exception of some of the headwater tributaries,
gradients are generally |low and usually range fromO0.2 percent to
2.5 percent. Cowlitz River and tributary gradients are generally
| ess than gradients in the Toutle and Coweenan rivers.

Substrates in the subbasin are generally sand and muck in
the | ower portions of streans while upstream sections are
generally a mxture of cobble, gravel and sand with some bedrock
Substrate in the Toutle River is a conbination of silt, gravel
and cobbl e although sone areas have unstable channels.

Water chem stry in the subbasin has generally neutral pH and
is lowin dissolved solids and nutrients (Table 2), probably due
to Ieachin? of mnerals caused by heavy annual rainfall
Turbidity fluctuates considerably. After 1980, dissolved solids,
nutrients and turbidity increased in the Toutle River and | ower
Cowl itz, presumably due to the volcanic eruption. U S
CGeol ogi cal Survey records for 1959 through 1967 (USSCS 1974)
indicated the Cowitz River near Toledo, the Toutle River near
Castle Rock, and the Cow itz near Kel so each had a pH of 7.2 and
di ssol ved solids of 45 to 47 mg/1.

Table 2. Water chemstry characteristic in the Cowitz Subbasin,
average of sanples taken in 1980-1986 (USGS records).

Cowitz River
Mayfield Tailwater or Cowitz R ver
Trout Hatchery inlet @ Kel so
PH 7.1 7.3
Specific Conductivity 57 105
Turbidity 4 54
Phosphorus (mg/1 as P) .02 . 20

Irrigation consunmes little water in the subbasin (USSCS
1974). Most agricultural acreage is hay and pasture |and.
Physical land limtations do not lend itself to economc
irrigation. Minicipal, rural, and industrial water needs were
projected for the subbasin to reach 23 mllion gallons per day
(mgd) in the year 2020, conpared to 10.2 an in 1974 (USSCS
1974). Because nost water consunption would occur in the | ower
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river near the municipalities, the increase wll probably have
little inmpact on subbasin salmonid producti on.

Hydroel ectric projects include Mayfield Damon the Cowmitz
ver (Tacoma Gty Light): Mssyrock Dam above Mayfield ( Tacona
ty Light): MIIl Creek Devel opnent at the inpassable falls on
Il Creek gLemAs County PUD and private): Burton Creek Hydro on
i npassable tfalls on Burton Creek above Mossyrock Dam (private);
and packwood Lake Hydro, a diversion of water exiting Packwood
Lake in the upper Cowitz watershed (WPPSS). I n addition, the
U S. Arny Corps of Engineers constructed the sedinent retention
structure on the North Fork Toutle. Numerous other sites, above
Furrent anadronous zones, are under study or in the process of

i censi ng.

Ri
G
M

The Corps of Engineers constructed a sedinent retention
structure (SRS) in 1988-1989 to catch vol cani ¢ sedi nent
transported down the North Fork Toutle River. Dredging from the
pool behind the damis not planned and sedi ment may eventual |y
fill the pool. A fish collection facility has been constructed
on the North Fork Toutle about a quarter mle above the nouth of
the Geen River so adults can be trucked above the SRS. The
collection site denies fish access to about two mles of river
between the facility and the SRS unless fish can be passed
between the two sites. The damw !l inundate several mles of
streamincluding parts of A der, Hoffstadt, Bear, and Deer
creeks. Downstream passage success of juveniles and adults w ||
not be known until tests are conducted. Al der Creek rearing pond
may not be usable as a result of the SRS, to mtigate the |oss,
anot her pond is proposed for construction on Devil's Creek.

Land Use

Forestry conprises nost of the land use within the subbasin
(Table 3). In the Cowitz floodplain below Mayfield, agriculture
and ot her uses nmade up only about 16 percent of use in 1974
(usscs). The lower half of the watershed includes pasture,
agriculture and built-up developed lands. Wth exception of
upper headwaters and scattered tracts of state land, the Cowitz
Subbasin i s privately owned.

Miunicipalities in the subbasin bel ow Mayfield Dam i ncl ude
Longvi ew, Kel so, Castle Rock, Toutle, Vader, winlock, Tol edo, and
Ryderwood; rural residential developnents include Lexington
Carrolls, Silver Lake, Mary's Corner, Evaline, Silver Creek,
Ethel, and Salkum Minicipalities above Mayfield are Mssyrock,
Morton, Randle and Packwood; rural residential devel opnments are
Wnston, Harnony, denoma, and Silver Brook
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I%$h$ 3.  Land use (percent) in the Cowitz subbasin (USSCS

Cow itz Cowlitz
above bel ow
Mayfield Mayfield Toutle Coweenan Tot al

Conmerci al forest 71. 7% 81. 8% 90. 2% 94.1% 78.2%
Non- commer. forest 12.8 0.7 3.0 0.0 7.5
Reserved forest 8.9 0.0 0.0 0.0 4.8
Cropland 1.7 10.5 2.3 1.4 4.1
Past ure 0.5 4.4 0.4 1.0 1.5
Rural non-farm 0.0 1.0 0.3 0.7 0.3
Built-up |and 0.5 1.4 0.2 2.7 0.8
Barren | and* 3.9 0.2 3.7 0.0 2.7

* Land in national parks or forests.

Parts of the upper Cowitz R ver headwaters are in the Munt
Rai nier National Park, WIliam 0. Douglas, Goat Rocks and Munt
Adams W | derness areas. Tinber harvest and roads are not allowed
in the wilderness areas. Tinber harvest is also prohibited in
Mount Rainier National Park. The possible classification of the
G spus Rver and the North and South Fork Toutle rivers as "wild
and scenic" rivers wll preclude both tinber harvest within a
specified stream corridor and nost road access to the rivers.

The subbasin contains part of the admnistrative (150,000
acres) and |l egislative (110,000 acres% Mount St. Hel ens Nati onal
Vol cani ¢ Monunent areas, nmanaged by the U S. Forest Service.

Only a small portion of the upper Cowitz River tributaries are
in the admnistrative nonument. The pending | and managenent pl an
for the admnistrative nmonunent calls for regul ated tinber

harvest along designated Cass I, Il, and IIl fishbearing streans
with an objective of maximzing fish production

Much of the upper Toutle River is within the |egislative
Nat i onal Vol canic Mnunment Area. Managenent of streans within
the | egislated monunent is currently being addressed in the
devel opnent of a Fish and WIdlife Managenent Pl an, which has
been fornul ated in cooperation wth the Washi ngton departnents of
WIldlife and Fisheries. The Fish and WIdlife Managenent Pl an
w || be amended to coordinate with other plans such as the
subbasin plan. In the |egislated nonunent, geol ogical and
ecol ogi cal processes wll be allowed to occur naturally for study
and research, therefore fish habitat will not normally be
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enhanced. Tinber harvest is not permtted. Dispersed
recreational and research are acceptable activities.

The pendi ng | and managenent plan for the Gfford Pinchot
Nati onal Forest is simlar to that described for the
adm ni strative nonunent along with inplenmenting habitat
restoration and enhancenent prograns.

A relatively small amount of gold mining occurs in the upper
y is f

watershed. Little other mning activit ound in the
subbasi n.
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PART 11. HABI TAT PROTECTI ON NEEDS

H story and Status of Habitat Protection

Prior to active state and federal regulation of forest
practices, fishery habitat was damaged. Indiscrimnate |ogging
around and through streans,. use of splash dams to transport | ogs,
and poor road construction wth associated siltation reduced or
el imnated anadronmous fish from many streans. Qher problens
i ncl ude destruction of riparian vegetation, land reclamation and
non-poi nt source pollution from agricultural devel opnent.

Ur bani zation, port developnent, and flood control efforts further
I mpacted stream habitat. Presently, numerous |aws limit inpacts,
but cumul ative |oss of habitat continues.

Fi shery managers can influence fish habitat through
managenent of the water and managenent of the physical habitat
including the riparian edge. Physical nodification of aquatic
habitat Is controlled by state and federal statutes. Regulations
overlap and are designed to limt inpacts to public stream and
shoreline resources. Laws addressing devel opnents that coul d
degrade stream and shoreline resources follow

Feder al
1. River and Harbor Act, Section 404 and 10, U S Arny
Corps of Engineers, with State of Washi ngton, Department
of Ecology certification

2. National Environmental Policy Act (NEPA), federal agency
t aki ng action.

Washi ngton State
1. State Water Quality Laws RCW 90. 48, Departnent of

Ecol ogy.

2. State Surface Water Codes RCW 90. 03, Departnent of
Ecol ogy.

3. State Groundwater Codes RCW 90. 44, Departnent of
Ecol ogy.

4. Shoreline Mnagenment Act, local government with state
oversi ght by Departnent of Ecol ogy.

5. Hydraulics Code RCW 75.20.100 and 103, Washi ngton
Department of Fisheries or Wldlife.

6. Mnimum Fl ow Program Department of Ecol ogy.
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7. State Environnental Policy Act (SEPA), |ocal governnent
or Departnent of Ecol ogy.

8. Flood Control Statutes, |ocal government.

9. Forest Practices Act, Departnent of Natural EResources.

Constraints and Opportunities for Protection

Fi sh production in the Cowitz Subbasin conpetes, primarily
with tinber interests. Fishery agencies work with other agencies
and | andowners through various federal, state, and |ocal |aws and
agreenments to identity and reduce practices inpacting fish
habitat. Although fishery habitat |aws and agreenents are well
intentioned, the inherent topography, geology, soils, and climate
as such woul d preclude nost subbasin resource utilization w thout
some habitat degradation.

In sone cases, inportant factors affecting the quantity and
quality of stream habitat are outside the direct regulatory
authority of the fisheries management agencies. | nt er agency
cooperation is inportant to address this difficult nmanagenent
situation. Good I nteragency conmuni cation of goals and
obj ectives w thin watersheds and cooperative adm nistration and
enforcement could inprove habitat protection

Resource nmanagers are currently cooperatin? to protect
riparian habitat through the Tinber/Fish/Wldlife Agreenent.
Harvest plans are reviewed by an interdisciplinary team and

deci sions are based on cooperative research, nonitoring, and

eval uation. The goal is to provide protection for wildlife, fish
and water quality while allowi ng forest nanagenent activities to
occur at reduced |evels and under controlled operating
conditions. Methods, anpng others, are to maintain adequate
stream shading, |eave trees that will later contribute |arge
woody debris to streams, and to create silt traps to reduce silt
entry into streans.

_ The agencies |listed bel ow have statutory or proprietary
interests to sal non and steel head production within the subbasin.

Feder al

. Forest Service (USFS)
. CGeol ogi cal Survey (USGS)
. Soi|l Conservation Service (USSCS
. Fish and WIldlife Service (USFW5
. Arny Corps of Engineers (COE)
. National Park Service (USNPS)
ederal Energy Regul atory Comm ssion (FERC)
National Marine Fisheries Service (NWS)
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State

Washi ngt on Department of Ecol ogy (DOE)

Washi ngt on Departnent of Fisheries (WDF)

Washi ngton Departnent of Wldlife (WDW

Washi ngton Departnment of Natural Resources (DNR)
Washi ngt on Departnment of Agriculture

Local

Lewi s County PUD

Tacoma Gty Light (TCL)

Lew s County

Cowlitz County

Skamani a County

Washi ngton Public Power Supply (WPPS)

Habitat Protection Obj ectives and Strategies

In general, all fisheries nmanagenent agencies subscribe to
the concept of "no net loss" of existing habitat as a managenent
goal. Even though this is difficult to attain, it is prudent
policy and should be supported within the subbasin pl anni ng
process for long-term production protection

Quidelines for habitat protection include:
1) No net |oss of existing habitat.

2) No degradation of water quality

3) No decrease of surface water quantity
4) Increased security for existing habitat
5) | ncreased salmonid use of underutilized habitat.

_ Strategies to protect habitat are not always easily
implenented and as a result, the habitat portion of the subbasin
process may not receive the attention it deserves. Prevention of
cunul ative loss of habitat should be public policy.

Met hods for inEIenenting the guidelines nentioned are
general ly outside the normal activities of the Northwest Power
Planning Council: the typical approach is through regulatory
prograns. However, this results in habitat protection being
defensi ve whereby some habitat |oss frequently occurs.

The conbi nation of an effective public education program an
aggressive regulatory programw th stiff penalties, tax
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incentives for riparian |andowners, and denonstrated resource
benefits to -local residents is likely the only way to preserve
and realize the production potential of the region's stream
habitat resources. Wthin these broad categories, there is
opportunity for the Northwest Power Planning Council to take a

| eadership and coordinating role. However, the daily business of
protecting small habitat units will continue to be an agency
burden. Effectiveness of these prograns will depend on agency
staffing levels of field management and enforcenent personnel
public and political acceptance of programgoals, |ocal judicial
support and inportantly, the level of environmental awareness
practiced by individual |andowners.

The area of cunulative habitat |oss is one that the
Nort hwest Power Pl anni ng Council nust be involved in for sake of
the investnents nade in the Colunbia R ver Basin Fish and
Wldlife Programto date. The Power Pl anning Council could
support the agencies' regulatory habitat protection work and
become nore invol ved by:

1) Continuing to broaden the public education and
information program it already supports.

2) Purchasing riparian property adjacent to critical
habi t at .

3) Purchasing water rights if they can revert to instream
uses.

4) Publishin?_additional inventories of inportant habitat
for specitic stocks

5) VWrking wth state and federal governnment for the

devel opnent and passage of inproved habitat protective
| egi sl ation.
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PART 111. CONSTRAINTS AND OPPORTUNI TIES FOR ESTABLI SH NG
PRODUCTI ON OBJECTI VES

Systemwi de  Consi der ati ons

In terns of identifying objectives, general consideration
shoul d focus on the United States vs. oregon docunent and the
need to use this planning process as a neans to fulfill the
i npl enentation of that decision. At the core of this agreenent
Is the objective to rebuild weak runs at full productivity and to
achieve fair sharing of the avail able harvest between Indian and
non-Indian fisheries. A secondary objective is to rebuild
upriver spring and sunmmer chinook runs that would restore
fisheries within 15 years. Harvests would be managed so that
natural steel head and other salnon runs also continue to rebuild.
The rebuilding is to be acconplished through a systematic harvest
managenment approach as wel|l as inplenentation of appropriate
production neasures.

Consi stent with United States vs. Oregon is the need to
maintain flexible and dynam c plans that can be eval uated at
defined intervals and nodified whenever conditions change or new
infornmation becomes available. Long-term plans should al so work
to avoid disputes anDn% the parties and attenpt to resolve
di sagreenents over fishing regulations and the collection and
interpretation of managenent data.

As an extension of these objectives, subbasin plans shoul d:

1) Achi eve a bal ance with the stock of any given type
(such as spring and fall chinook).

2) Wrk toward harvest stability within subbasins.
3) Provi de equitable opportunity to each user group
4) Maintain habitat and inprove where possible.

5) Manage for the consistent escapenent of escapenent
al I owances.

6) Optim ze production and maxi m ze | ong-term net
benefits.

7) Use indi genous stocks where feasible and maintain stock
diversity of all species to ensure perpetual existence
and ability to adapt to change.

Though the agreenment focuses on above-Bonneville stocks and
the need to rebuild the natural conmponents on the runs, it does
not ignore the fish runs returning to tributaries bel ow
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Bonneville Dam  |n sone cases, such as Cow itz spring chinook
the agreement is intimately tied to providing upriver
opportunities to tribal fisheries.

Lower Colunbia River production acts as a major producer for
ocean fisheries in helping to provide maxi mum opportunity on a
consistent basis. The Pacific Salnmon Treaty, negotiated in 1985
has a large influence on ocean harvest. The major principles of
the treaty attenpt to 1) prevent overfishing and provide for
opti mum production, and 2) provide for each party to receive
benefits equivalent to the production of salnon originating in
its waters

_ In fulfilling their obligations, the parties will cooperate
in management research and enhancenent. |n addition, the parties
will take into account:

1) The desirability, in nost cases, of reducing
i nterceptions.

2) The desirability, in nost cases, of avoiding undue
di sruption of existing fisheries.

3)  Annual variation in abundance of the stocks.

Local Consi derations

Local constraints include existing habitat with associ at ed
roblems with water tenperatures, disease and siltation. Mich
abitat has been renmoved from access by dans while the eruption

of Munt St. Helens has inpacted sone areas for many years.

Existing fish rearing facilities are at capacity, although

additional facilities or cooperative rearing prograns could
I ncrease production.

The Washi ngton Department of Wldlife has two agreenents
with Tacoma Gty Light to mtigate inpacts of Mayfield and
Mossyrock dans on the Cowitz River. | ntent of the 1986
agreement was to maintain an adult return of 38,600 steel head and
sea-run cutthroat through a Cow itz Trout Hatchery program of
191,000 pounds of juveniles. The agreement provides that the
Washi ngton Wldlife Departnent shall select the numbers and kinds
of species to rear and plant. Steel head juveniles were to have a
mnimum | ength of 18 cmand cutthroat, 21°'cm Adult steel head
were to be nmeasured by punch-card harvest, representing 70
percent of returns while hatchery rack counts were to represent
50 percent of sea-run cutthroat returns.

The 1988 Washi ngton Departnent of Wldlife and Tacoma City

Li ght agreenent provides for Tacoma City Light to construct,
operate and naintain an ozone water treatnent facility at the
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Cowl itz Trout Hatchery to treat up to 20 cfs of river water for
control of Ceratonvxa shasta. Tacoma City Light will also

mai ntain angler access facilities at the Cow itz Sal non Hatchery
and Cowlitz Trout Hatchery; nake efforts to naintain Riffe Lake
pool |evel above elevation 767 from June 1 through Septenber 1;
and conformto the follow ng flow regi me between Decenber 1 and

February 28.
Weekday Fl ows

A) 6 am to 2 p.m,; Mayfield di scharge not to exceed
12,800 cfs except when spill is anticipated or
occurring.

B) 2 p.m to 6 a.m; Mayfield may be operated at full capacity.

Weekend and Hol i day Fl ows

A) Sam to 2 p.m: Mayfield discharge not to exceed
10, 900 cfs except when spill is anticipated or
occurring.

B) 2 p.m to.5 a.m; Mayfield may be operated at ful
capacity.

The Washington Departnment of Fisheries and Tacoma Gty Light
mtigation agreenent for Cowitz River dans states mtigation for
t he Department of Fisheries operation of the Tacoma Gty Light-
funded and maintained Cow itz Sal non Hatchery was to return 8, 300
fall chinook, 17,300 spring chinook, and 25,500 coho adults back
to the hatchery.

A 1977 flow regul ati on schedul e between the Washi ngton
departments of WIldlife and Fisheries, and Tacoma Gty Light
generally states that the:

1) March 1 to July 15 mninmumflow rel eases from Mayfield
Dam are to be 5,000 cfs; if water is not available
efforts will be made to nmaintain as high and constant a
rel ease as possible.

2) July 16 to Septenmber 15 mininmumflows are to be 2,000
cfs, as constant as possible.

3) Septenber 16 to Novenber 20 flows wll be between 2,500
and 4,000 cfs at Mayfield Dam if flows exceed 4,000
cfs before Novenber 20, if possible, subsequent
di scharges will be provided to adequately cover
exi sting sal non redds.
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4) Novenber 21 to February 28 flows are to be maintained
at a level that will inundate existing redds except
when conditions are beyond |icensee's control.
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PART 1V.  ANADROMOUS FI SH PRODUCTI ON PLANS

W NTER STEELHEAD

Fi sheri es Resource

Nat ural Production
H story and Status

Wnter steelhead were historically abundant in the Cowitz
Subbasin. In the Cowitz River, an estimated 22,000 w nter
st eel head were produced annually (Meigs, no date: More and
Clarke, no date). Distribution was throughout the watershed.
Adult catch was estimated at 3,000 fish caught by Col unbia River
comercial fishermen, 8,000 fish sport caught in the Col unbia and
Cowlitz rivers, and 11,000 fish that escaped to spawn. Counts of
steel head in 1961 through 1966 at the Mayfield Dam site averaged
11,087 fish (Thonpson and Rothfus 1969). Wth |osses created by
Mayfield and Mossyrock dams, runs have been muintained through
production at the Cowlitz Trout Hatchery, conpleted in 1967. Due
to habitat |oss, diseases and |arge hatchery prograns, natural
fish conprise a small part within the Cowitz River conponent of
t he subbasi n.

Prior to 1981, an annual average of 3,466 steel head were
trucked above Mayfield into the Tilton River to provide sport
fishing opportunity although a few fish spawned naturally in the
river ?Stober 1986). Most fish dropped out of the river and
sport catch averaged only 6.6 percent of transported adults.
Arter 1981, steelhead were mmintai ned bel ow Mayfield due to
concern of contami nating the Cow itz Sal mon Hatchery with | HN
Vi rus.

The 1980 vol canic eruption probably did not inpact natural
production of steelhead in the Cowitz River except in the |ower
river where emagrating snolts may have encountered gill abrasion
and thermal stress. Many returning adults, however, strayed to
other rivers to spawn (Leider 1989).

In the Toutle River, little is known of the historic run
size; fish were probably distributed throughout the watershed.
The 1980 eruption of Munt St. Helens greatly affected steel head
production and sone adults strayed to other rivers (Leider 1989).
Habi tat has inproved and an average of 2,743 fish escaped to
spawn between 1985 and 1989 (Lucas 1986 and 1987, Lucas and

Poi nter 1987, Lucas unpublished).
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For natural steelhead in the Coweerman River, Lucas and
Poi nter (1987) and Lucas (unpublished estimated that an aver age
of 790 steel head spawned in 1987 to 1989. Fish were distributed
t hroughout the watershed. The volcanic eruption had little
i npact on Coweeman production except after tish entered the
Cowitz Rver, where gill abrasion and thermal stress may have
occurred: sonme adults may have strayed to other rivers (Leider
1989).

Life History and Popul ation Characteristics

Adult tine of entry is generally from m d-Novenber through
May with peak nunbers in March and April éTabIe 4).  Spawnin
occurs from md-Mrch through early June (Lucas 1986 and 1987,
Lucas and Pointer 1987). Energence occurs from April through
early July. Juvenile rearing generally lasts for two years prior
to spring ocean emgration, although some juveniles emgrate
after three years (Tipping et al. 1979; Schuck and Rurose 1982;
Ti ppi ng 1984).

Table 4. Freshwater life history of Cowlitz Subbasin W nter
st eel head. The devel opnental stage timng represents basinw de
aver ages. Local conditions nay cause sone variability.

Devel opmental Stages  Tine of year Peak occurrence
Adul t imm gration Novenber - May Mar ch- Apri

Adul t hol di ng Decenber - May Mar ch- Apri

Spawni ng _ _ Decenber - May April-June
Egg/alevin i ncubation Decenber-June May

Emer gence February-July May- June
RearlnP _ _ Feb- April (26 nos.) June-April (24 nos.)
Juvenil e em gration Apri | - May Apri | - May

In the Cowitz R ver, the natural run is presently small.
For 1977-1978, 1978-1979, and 1983-1984, natural fish contributed
an average of 1.7 percent of adult returns (Tipping et al. 1979;
Tipping 1984). Using 1.7 percent of the estimated run for 1977
through 1979 and 1985 through 1989, estinmated average return of
natural |y produced steel head was 309 fish, even though | arge
nunbers of hatchery fish spawned naturally In 1985, Cowlitz
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Ri ver spawni ng escapenent was estimated at 5,703 fish (Tipping et
al. 1985).

In the Toutle River, run size of natural fish averaged 2,749
fish for 1987 through 1989 (Lucas 1986, Lucas 1987, Lucas and
Poi nter 1987, Lucas unpublished). Sport harvest averaged 256
fish for 1987 through 1989 (excludes Novenber-Decenber harvest,
whi ch was thought to be summer steel head).

In the Coweeman River, an estimated 889, 1,088, and 392
natural fish spawned in 1987, 1988, and 1989, respectively (Lucas
and Pointer 1987, Lucas unpublished). In addition, the 1989
punch-card data indicated 38.6 percent of the sport harvest was
natural fish. Adding the sport catch to the spawni ng escapenent
results in an average run size of 1,030 fish.

A three-year nean for Cowitz River juveniles found that
90.9 percent and 9.1 percent resided for two and three years,
respectively, prior to emgrating to salt water (Tipping 1984,
Tipping et al. 1979). For adults, including repeat spawners,
ocean age structure was dom nated by 2-year ocean fis (a-salts;,
al though 34.5 percent were 3-year ocean fish (3-salts) (Table 5
Overal |, fenmales nmade up 63.6 percent of sanpled fish. Mean
length of all fish combined was 73.6 cm

Table 5. Ccean age, sex, and length of Cowlitz River natura
steel head (Tipping et al. 1979; Tipping 1984).

Ccean Age
1 2 3 4
Age Conposition 0. 0% 61.8%  34.5% 3. 6%
Fenal es 0.0% 58.8% 68.4% 100.0%
No. Fish 0 34 19 2
Mean Length (cnm Male --- 69. 6 81.7 ---
Mean Length (cm Fenale --- 68. 7 79.9 84.5

In the Toutle R ver, 86.5 percent of snolts emgrated at 2
years of age and 13.5 percent at 3 years (Schuck and Kurose
1982). Adults, including two nale and two fenale repeat
spawners, had an ocean age conposition that included 72.2 percent
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2-salts §Tab|e 6). Overall, females conprised 55.5 percent of
sanpled fish. Mean length of all fish combined was 69.8 cm

In the Coweeman River, age, length and sex ratio of fish was
not available. This information was assuned simlar to Cowlitz
Ri ver natural fish

Table 6. Qcean age, sex, and length of Toutle River natura
steel head (Schuck and Kurose 1982).

Ccean Age
1 2 3 4 5 6

Age Conposition 8.3% 72.2% 8. 3% 5. 5% 2.8% 2.8%

Femal es 0.0% 57.7% 100.0% 0.0% 100.0% 100.0%
No. Fish 3 26 4 2 1 1
Mean Length M 45.3 69. 7 --- 83.7 --- —_—
Mean Length F --- 68.5 81.4 --- 81.0 79.8

Natural fish fecundity data for the Cowlitz Subbasin is
meager. On the Toutle River, 49 fenales |live-spawned with a nmean
length of 70.4 cm provided a nean of 3,900 eggs in 1988 (R
Lucas, WDW pers. commun.). Schuck and Kurose §1982) live-
spawned 26 fish that had a nmean fecundity of 2,251 eggs per
female. However, |ive spawning does not reflect true fecundity
as some eggs are retained. Fecundity of 2-¥ear ocean fish was
estimated at 4,500 eggs while 3-year ocean fish was estinmated at
?,OEO eggs per fenmale, simlar to observed fecundity of hatchery

i sh.

~Egg-to-smolt and snolt-to-adult survival rates for the
Cowitz River are unknown; however, egg-to-snolt survival is

probably extrenely poor in the mainstem Cow itz due to disease.
Tiaring (1988) found nortality of hatchery fish reared at the
Cowl itz Trout Hatchery fromthe protozoan Ceratonvxa shasta was

25.4 percent with many nore fish so severely 1nfected that
survival was doubtful

In the Toutle and Coweenan rivers, egg-to-snolt and smolt-
to-adult survivals are unknown.
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Table 7 lists three steel head snolt production capacity
estimates: 1) the Northwest Power Planning Council's, 2)
Washi ngton Departnent of Wldlife's gradient area flow
met hodol ogy (GAFM, and 3) a revised GAFM estinate based on
nodi fications due to ¢. shasta and the extrenme habitat
degradation from the volcanic eruption in the Toutle. Total
snolt capacity was divided by half in areas where synpatric
popul ations of w nter and summer steel head existed.

Table 7. Cowl itz Subbasin Wi nter steel head snolt capacity
estimat es.

Vat er NPPC VWOW GAFM REVI SED GAFM
Cowitz R 29, 027 33,132 21, 747
Toutle R 82, 796 86, 824 65, 712
Coweeman R 66, 959 38, 229 38, 229
TOTAL 178, 782 158, 185 125, 688

The Northwest Power Pl anning Council nodel was al so used to
estimate snmolt production above Mayfield. Data on streans was
acqui red through Meekin (1962), Birtchet (1963), Rot hfus and
Thonpson (1969), Easterbrooks (1980) and U S. Forest Service
personnel. The Tilton R ver and Wnston Creek, both entering
Mayfield Lake, could produce a total of 57,993 snolts. Above
Cowitz Falls, an estimated 193,128 snolts could be produced,
resulting in 251,100 above Mayfield. Streans flowing into Riffe
Lake below Cow itz Falls are no | onger available to steel head
since there is no way to capture smolts once in Rffe. However,
because of problens nmentioned in Part | regarding re-establishing
anadronous fish above Mayfield, attenpts to do so are not
addressed as a strategy to reach objectives.

The downstream migrant facility at Mayfield Dam enuner at ed
st eel head produced from spawni ng steel head in the Tilton and from
fingerling plants into Mayfield Lake. Nunbers observed were
relatively small although, interestingly, they persist (Table 8).
Pl ants averaging 3,466 adult steelhead (1967-1980) to the Tilton
River and 410,900 juveniles (1976-1977) into Mayfield Lake were
termnated after 1981.
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Table 8. Steelhead snmolts through the Mayfield migrant trap
(Ti pping, WDW unpubl i shed).

Year Nunber of snolts Year Number of snolts
1978 3, 398 1984 no data

1979 1, 302 1985 664

1980 2,481 1986 1,163

1981 5,114 1987 509

1982 1, 376 1988 202

1983 293

Schreck et al. (1986) |ooked at stock identification of
various Colunbia River steelhead, including the Coweenan and
South Toutle stocks, using cluster analysis of meristic and
el ectrophoretic features and concl uded geographi cal proxinal
stocks were simlar.

Suppl enent ati on Hi story

~ Hatchery fish have been planted into the subbasin since 1933
using a multitude of stocks. A hatchery existed on the Tilton
Ri ver below Morton from 1915 to 1921 and was used as an egg-
taking station. On the Cowitz River since 1967, fish planted
have been al nost exclusively Cowitz stock (Appendix D). As part
of the Washi ngton Department of WIldlife/ Tacoma City Light
mtigation agreement, the Wldlife Department is nmanaging for
750,000 snolts, which are to provide a return of 22,000 adults
and a sport catch of 15,400 fish. Supplenentation perfornance is
descri bed under hatchery production

Rel eases into the Toutle and Coweenan rivers were to
suppl enent sport catches of natural steelhead. Since 1970,
Chanbers Creek, Elochoman River and Cowlitz River stocks were
frequently used. Because of m xed hatchery and natural fish in
the sport catch, performance of supplenmentation is unknown. In
the Toutle River, the nunber of snolts planted in the 1970s
exceeded 100,000 fish. For 1981 through 1987, however, only
13,635 snmolts and 23,325 fingerlings were planted. Future
hatchery plants are not anticipated.
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In the Coweenman River for 1970 through 1988, an average of
49,500 snmolts were planted while anticipated supplenmentation is
about 40,000 snolts.

Fi sh Production Constraints

Specific production constraints include |ack of habitat, the

Fathogen c. Shasta, inter- .and intraspecific conpetition from

arge hatchery plants, and habitat degradation in the Toutle
River from the volcanic eruption. General constraints include
sedi nentation, warmwater tenperatures, |ack of large organic
debris (LCD) and riparian vegetation, and |ow flow ?Table 9).
Anot her constraint 1s lack of mature tinber to provide LOD
recruitnent and to noderate water tenperatures.

Hat chery Production
Cowitz River

~ On the Cowlitz River, the Cowitz Trout Hatchery is the only
facility producing w nter steelhead. Located at RM 42 on the
Cow itz River, the hatchery has 104 hatching troughs, eight 10' X
100 * internedi ate raceways, 24 20' X 90' raceways, and four
five-acre rearing ponds. \Water source consists of nine wells
providing up to 5.5 cfs and punped river water up to 50 cfs flow
The disease ceratonyxosis, transmtted in river water but not
infective directly fromfish to fish, has limted Broduction SO
severely that Tacoma Gty Light agreed to install by 1990 an
ozone water treatnment systemto disinfect the water. Production
from 1980 through 1986 averaged 485, 159 snolts, 64.7 percent of

the mtigation level. Mtigation goal of winter steelhead is
750, 000 snmolts (125,000 pounds) with a mnimm length of 18 cm
Production goal, includin% summer steel head and sea-run cutthroat
Is 1,050,000 snolts (191, 10

_ ( 0 pounds). The Planned ozone _system
is to provide up to 20 cfs of water fromJuly 1 through Ccfober,
the c. shasta infective period. Existing facilities are large
enougmltgjgreatly exceed mtigation goals if c. shasta were
controlled.
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Table 9. Habitat constraints

in Cowitz Subbasin.

Section of Subbasin Speci es* Habi tat Constraints
Cowitz R Mainstenm 1-6 Di sease, sedinmentation, tenps,
mouth to Toutle i nterspecific conmpetition,, |ack
of gravel, pool/riffle ratios,
lack of LOD, lack of riparian
veget ati on.
Cowitz R Mainstem
Toutle to barrier 1-6 Di sease, sedinentation, tenps,
interspecific conpetition, |ack
of LOD, lack of riparian
veget ati on.
Cowitz R tributaries 1-3,6 Sedi nent ation, tenperatures,

Coweerman R drai nage

Toutl e R Mainstem

N. Fk. Toutle

Geen R

S. Fk Toutle

low flows, gravel quality.

1,3,4,6 Sedi nentation, tenperatures,

1-6

1-6

cover, gravel quality.

Sedi ment ation, tenperatures,
pool /riffle ratio, cover, water
quality, gravel quality, |ack
of LOD, lack of riparian

veget ati on.

Sedi ment ation, tenperatures,
insufficient edge habitat,
gravel quantity, water quality,
unstabl e channel, lack of LOD,
| ack of riparian vegetation.

Tenperatures, gravel quantity
and quality, cover, passage
bl ocked @ RM 25, lack of LOD,
| ack of riparian vegetation.

Cover, sedinentation, |ack of
edge habitat, lack of LOD, |ack
of riparian vegetation.

* | -Wnter steel head
2- Summer st eel head
3-Sea-run cutthroat

-Fall Chi nook
- Spring Chi nook
6- Coho
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Brood stock source is the Cowitz R ver via rack returns.
St eel head sel ected for spawning are those sexually mature in
Decenber through February, although sone are taken in May. Many
large fish (3-salts) are used because they return and are
sexually mature a little sooner than smaller 2-salt fish
allowing nore tine to rear juveniles to desired snmolt size. In
t he 1970s, size selection of brood stock was attenpted to
I ncrease body size of subsequent generations: in 1972 and 1973
about one-fourth of progeny were from brood stock over 76 cm By
1977 and 1978 all progeny were from adults over 81 cmin |ength.
Ovarian fluid is tested fromfenales for IHN virus and eggs from
positive femal es were usually discarded until 1989 when all eggs
were treated in iodophor and retained.

Run size of Cowitz River hatchery fish was estimated to be
98.3 percent of returns for 1977-1979 and 1985-1989. Since
average returns were estimated at 18,214 fish, hatchery fish
totaled 17,904 steel head.

Al t hough beginnin? and ending times are simlar, peak adult
tinme of return, tine of spawning, incubation period, and
emgration tine is about two nonths sooner for hatchery fish than
Cow itz natural steelhead. Fecundity of steel head kill-spawned
from 1981 t hrough 1987 averaged 5,257 eggs (n=1,899) per fenale.
Smolts emgrate after about 14 nonths, about one year sooner than
natural fish. Saltwater age conposition of adults was 0.4
percent, 61.9 percent, 36.7 percent, and 1.1 percent for age I,
11, 111, and 1V, respectively (Tipping et al. 1979; Ti pping

1984). Fenmles conprised 7.1 percent, 33.2 percent, 69.4

percent, and 50 percent of each age class, respectively, and 46.6
percent of the total. Mean |length of steel head, which includes a
smal | portion of natural fish, was 74.2 cmfor years after 1973
(Tabl e 10).

Egg-to-fry survival rate in the hatchery averaged 89

percent. Fry-to-snolt survival was only 41.5 percent (Tipping et
al. 1985) due primarily to c. Shasta, resulting in an egg-to-
smolt survival of 36.9 percent. The ratio of sport-caught fish
to snolts planted for 1982 through 1985 rel eases averaged 2. 54
ercent. Dividing the ratio of smolts planted to adults

arvested by the 1985 observed harvest rate (71.1 Fercent) and
adding in a 5 percent pre-spawing nortality, results in a smolt-
to-adult return rate of 3.57 percent.

Mlner et al. (1980) did an el ectrophoretic profile of
Cowlitz wnter steel head along with other Colunbia R ver stocks
to examne the feasibility of using biochem cal genetic variation
for estinatin? conposition of m xed-stock fisheries. They
concluded sufficient genetic differentiation existed to do so.
Schreck et al. (1986) |ooked at stock identification of various
Col unbi a Ri ver steel head, including the Cowitz, using cluster
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analysis of neristic and el ectrophoretic features and concl uded
geogr aphi cal proximl stocks tend to be like each other
Thorgaard (1977) |ooked at chronosone counts of Cowitz R ver
hat chery wi nter steelhead and found that fish with different
chrompsonme nunbers are present in different proportions in the
February and My spawni ng popul ations, suggesting influence of
Chambers Creek stock introductions.

Table 10. Length of Cowlitz hatchery winter steelhead (Tipping,
%8 gf. data: Young 1971; Young 1974; Tipping 1984; Tipping et al.

Year Mal e (n) Fenmal e (n) Both (n)
1970- 71 -- 69. 0
1971-722 - - 69. 0 (ggg
1972-732 - - 73.2 5389)
1977-783 74.0 (546 73.0 (527) 73.4 (1,073)
1978- 793 74.5 (506 75.9 E475; 75.1 (981)
1979- 804 73.3 (93) 79.6 (266 78.0 (359)
1983- 845 70.4 (639) 73.8 (350) 71.6 (1,148)
1985- 864 70.7(2,335) 71.0(2,267) 70.8 (4,602)
1986- 874 75.7(5,106) 76.5(5,918) 76.1(11,024)

No additional production facilities are planned in the
Cowitz River conponent of the subbasin. The nmajor constraint at
the Cowitz Trout Hatchery is the protozoan ¢. Shasta. However ,

a planned ozone water treatnent facility is expected to alleviate
the problem Bird predation at the hatchery, even though active
has not been viewed as a najor problem because birds have
probably been feeding on weakened ¢. shasta infected fish that
woul d ot herw se have di ed.

Actions that could inprove production include enlargenent of
the ozone system An additional 700,000+ smolts (115,000+
pounds) could be reared if c. shasta i nfection was precluded.
Addi ng netting over the five-acre rearing ponds to stop bird
predation would al so i nprove production, especially after the
ozone systemis installed.
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Toutl e River

On the Toutle River, Alder Creek rearing pond is a dirt
bottom pond of about 1.5 acres with about 5-cfs flow. up to
100, 000 fish (17,000 pounds), of which 50 percent were w nter
steel head from Beaver Creek Hatchery, were reared from Februarx
t hrough April each year and rel eased as yearling snolts into the
Toutl e watershed. However,. Al der Creek Pond may event uaII?/ be
fl ooded by the sedinment retention structure and is currently not
used. Construction of a collection facility on the pond' s outlet
would allow its continued use if the pond is not flooded.

A raceway exists on the South Fork Toutle near the nmouth of
Jordan Creek with dinensions of 10' X 50" X 7' wth a fl ow of
about 5 cfs. About 25,000 snolts can be reared in the facility,
whi ch has been used primarily for summer steel head.

Brood stock source for Al der Creek and the South Toutle
raceway has been Chanbers Creek, Toutle, Cowlitz, and El ochoman
stocks. Cowitz stock has not been used since 1980. Chanbers
Creek and El ochoman stocks are spawned at random from fish
entering the Chanbers Creek and El ochoman traps, although eggs
from I HN positive females are destroyed.

Adult time of return, spawning tine, incubation period, and
snolt emgration time was simlar to Cowitz hatchery fish.
Information on hatchery return nunmbers and snolt-to-adult
survival was not known. Fecundity of El ochoman stock steel head
are probably simlar to hatchery returns on the Toutle and
Coweenman rivers since that has been the donor stock. Randol ph
(1986) found that nean fecundity of Elochoman fish was 3,810 eggs
per female for 1983 through 1985 and nean | ength of spawned
females was 67.7 cm  Age, sex, and length profiles for both
Toutl e and Coweenan hatchery fish are t ou% t to be simlar to
Kal akrra hatchery fish (Table 11) since all have the sanme parent
st ock.
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Table 11. Ccean age, sex and length of initial mgrant Kalama
River hatchery steelhead (Leider et al. 1986).

Ccean Age
1 2 3
Age Conposition 2.0% 86. 8% 11. 3%
Percent fenales 31. 7% 48. 2% 73. 4%
Mean Length Ec Mal e 56. 4 68.9 81.2
Mean Length (c Femal e 63.6 66. 8 79. 2
Total nunber of fish 41 1,821 237

A possible additional rearing facility is anticipated for
the Toutle River -- a 0.75-acre dirt bottom pond on Devil's
Creek, a Geen River tributary. The facility nay open in 1990
and be able to rear about 80,000 to 100, 000 steel head' smlLts,
al though only summer steel head are planned to be reared there.
Anot her possible pond site is on the North Fork Toutle near the
sedi nent retention structure where water could be diverted and a
pond construct ed.

Coweerman R ver

Al t hough about 30,000 snolts are trucked in from Beaver
Creek Hatchery, a o.25-acre pond has been used to rear about
10,000 steel head from February through April. Flowis about 0.75
cfs and fish are released into the Coweenman through an outl et
pipe. The pond has been operated in cooperation with a sport
club, the first release year being 1985. FE ochoman stock has
been used and the program goal is to enhance sport harvest. |\pst
data on the biologﬁ of Coweeman hatchery fish 1s not available,
although it is probably simlar to Toutle and Cowitz fish
ratio of snolts planted to adults harvested has averaged about
1.3 percent with sport catch estimted to harvest about 50
perceng of adults, resulting in an estimated return rate of 2.6
percent .

No additional rearing facilities are anticipated for the
Coweeman River. Constraints have been the size of the rearing
facility and bird predation. Bird netting could alleviate bird
predat i on.
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Har vest

For 1977 through 1979, harvest averaged 18,518 fish with a
total of 75.1 percent occurriwg inthe Cowitz Rver,, 21.3
percent in the Toutle, and 3.6 percent in the Coweeman (Table
12). For 1985 through 1989, harvest averaged 12,958 fish in the
Cowitz River, 256 in the Toutle (open 1987-1989) and 728 fish in
t he Coweeman.

Harvest rate in the Cowitz River in the only year
determ ned (1985) was 71.1 percent. In the Toutle, the harvest
rate has been 10.3 percent for 1987 through 1989. Conbi ned
harvest rate for Cowitz and Toutle natural fish was 17 percent.
Coweeman harvest rate was estimated at 50 percent on hatchery and
23.4 percent on natural fish.

Few steel head are harvested in the ocean, although the ocean
drift net fishery nmay have intercepted some in recent years.
Harvest of winter steelhead in the Colunbia R ver was estinated
at 6.2 percent in the System Planning Mdel

Har vest managenent goals in the subbasin are for a harvest
of 15,400 fish in the Cowitz, 300 fish in the Toutle, and 600
fish in the Coweenran. A mtigation agreenent between Washi ngton
Departnment of Wldlife and Tacoma City Light states that runs to
the Cowmitz are to be 38,600 steelhead and cutthroat. The
Washi ngton Wlidlife Departnent is managing for 22,000 wi nter
steel head; sport harvest is to represent 70 percent (15,400 fish)
of the return. No harvest agreenents exist for the Toutle or
Coweenan.

Managenent procedures for harvest within the subbasin
consi sts of regulation through the Departnment of Wldlife's sport
harvest restrictions. The general managenent goal is to
enphasi ze harvest of hatchery origin fish while ensuring adequate
escapenent of natural steelhead. Harvest activity can be further
restricted or closed as required. Harvest is monitored through
sport punch-card returns. Enforcenent activities consist of
Washi ngton Departnent of WIdlife personnel checking for
conpliance with harvest restrictions.

On the Cowmitz, a two-fish limt is inposed wth no tine
restriction. Limted harvest capability of the sport fishery
al | ows adequate spawners to seed the watershed. Most fish
entering the Cowitz Trout Hatchery or the barrier dam separator
are recycled back to the river to Increase harvest opportunity
(Young 1974, Tipping 1980).

After 1983 on the Toutle, only the South Fork has been open
for alimted time wwth a one-fish limt. The season has been
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opFn fromJanuary 1 through April 15 on Fridays and Saturdays
only.

The Coweenan is open upstreamto Mil holl and Creek until
March 31 with a two-fish limt. In 1989, "wild steel head
rel ease"” regulations were inposed for 1990 so only marked
hatchery fish can be retained by anglers.

Table 12. Cowlitz subbasin winter steel head adult harvest and
spawni ng escapenent.

Cowitz R Toutle R Coweeman R
Escaperment' Harvest Escapenent Harvest Escapenent’ Harvest

1977 4, 285 10, 542 N/A 2,919 N/A 546
1978 7, 366 18, 122 N/A 4,779 N/A 1, 069
1979 5, 319 13, 086 N/A 4,075 N/A 415
1985 6,503° 16,124 3, 955 0 N/A 1, 035
1986 4,473 11,004 3,047 0 N/A 735
1987 7,026 17, 286 2,588 285* 1, 335 727
1988 4, 765 11, 724 2,566 288* 1, 382 479
1989 3,516 8,651 1, 558 195* 799 663

! , Assunes the 71.1 percent harvest rate observed in 1985.

2 Assumes 50 percent harvest rate on hatchery fish and renai nder
spawn.

Includes 800 fish spawned at the hatchery.

* Excl udes Novenber - Decenber harvest as sunmer steel head.

Speci fic Consi derations

Managenent goal s enphasi ze sport harvest of hatchery fish
al | ow adequat e escapenent of natural fish, and protect habitat.
The subbasin contains three rivers each with a different
managenent goal. The Cowlitz R ver is domnated by hatchery
fish. The Toutle River is nanaged for natural fish only, and the
Coweerman i s managed for m xed hatchery and natural fish, although
only hatchery fish can be harvested. Snmolt capacity was
estimated at 178,782 fish.
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_ As %art of the Washi ngton Departnment of Wldlife and Tacona
Gty Light agreement on the Cowitz River, the Wldlife

Departnent is managing for 22,000 adult wi nter steelhead,
measured by a sport harvest of 15,400 fish. Returns have been
below mtigation levels, but should be corrected soon. Wth

| arge nunbers of relatively large fish present, the Cowitz R ver
has been the top sport w nter steelhead stream in Washington

For 1982 through 1985 rel eases, an average of 2.54 percent of
snolts planted were sport caught as adults while an observed
harvest rate in 1985 was 59.8 percent. Natural production in the
Cowitz Rver and its tributaries (except the Toutle and
Coweeman) is limted since nost habitat is above Mayfield Dam

Fi sh sanpled in the Cowitz were an avera%e of 98.3 percent
hatchery origin. Cowitz River stock of hatchery fish are
somewhat resistant to ¢. shasta infection. Spawning escapenent
in many tributaries was adequate, but was conprised of an unknown
percent of hatchery fish

The Toutle R ver is managed for natural w nter steelhead.
Harvest has been restricted for a quality, low kill, sport
fishery. The sediment retention structure (SRS) trap on the
North Fork Toutle will allow segregation of hatchery or sumer
fish fromabove the SRS. Habitat and natural production is
recovering after the catastrophic volcanic eruption

On the Coweenman River, management enphasizes harvest of
hatchery fish and escapement of natural fish. Natural fish wl
provide recreation through catch and rel ease only.

Critical Data Gaps

No data was found for egg-to-snolt survival and smolt-to-
adult survival. Hatchery and natural conposition of steelhead in
Cowlitz Rver tributaries needs to be determned so adult natura
fish can be estimated. Hatchery and natural conposition of sport
caught steelhead in the Toutle and Coweenan rivers needs to be
determned so run totals of each can be accurately obtained.

Presence and severity of ¢. shasta in Cowitz R ver
tributaries needs to be ascertained to see if production
constraints exist due to disease. In-subbasin snolt nortality
needs to be investigated to determne if significant nortality
sources can be identified.
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oj ectives
St ock: Cowmitz Wnter Steel head

Utilization Oojective: 15,400 fish. The utilization
obj ective has priority over the biological objective wWithin
the Cowmitz River.

Bi ol ogi cal Objective: Mintain biological characteristics
of existing stock including [arge body size, return timng,
and ¢. shasta resi stance.

Returns to the Cowitz River conponent of the subbasin have
averaged about 18,214 fish. After calibrating the System
Pl anning Mdel, the Cowitz River was nodeled with the projected
production anticipated after the planned 1990 installation of the
water treatment facility (750,000 smolts). An additional 10,287
hatcher%/ fish woul d be expected back to the river for a total of
28,428 fish At the observed harvest rate, objectives would be
exceeded. Consequently, no alternative strategies are offered.

St ock: Toutle Wnter Steel head
Uilization Objective: 250 fish for sport harvest.

Bi ol ogi cal Onojective: Maintain biological characteristics
of existing stock. A mninmum spawni ng escapenent of 2,500
fish is needed. The biol ogical conponent has priority
within the Toutle River.

Qoj ectives for the Toutle R ver are presently being net and
consequently, no alternative strategies are offered.

St ock: Coweenman Natural Wnter Steel head
Uilization Cbjective: 0 (catch and release only).

Bi ol ogi cal Qbjective: Miintain biological characteristics
of the existing natural population. The biologica

component has priority for this stock within the Coweenman
River. Maxi mnum sustal ned popul ation is desired for spawning
escapenent .

Qoj ectives for the Coweenman natural stock are presently
being nmet and consequently, no alternative strategies are
offered. The System Pl anni ng Mbdel indicated the recent
}'Wiﬁd release" regulations will increase river returns by 82
i sh.
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Stock: Coweeman Hatchery Wnter Steel head

Utilization Cojective: 700 fish for sport fishery. The
utilization objective has priority for this stock wWthin the
Coweeman R ver.

Bi ol ogi cal (njective: Maintain differential run timng
from natural stock.

Exi sting hatchery fish harvest is about 446 fish.

Qoj ectives for the Coweeman hatchery stock will require an
additional 500 fish to the river at existing harvest rates.

Alternative Strategies

Strategies to obtain objectives are generally first
approached using the nost natural techniques with the |east
genetic inpacts, progressing to | ess natural nethods, and endi ng
with hatchery only. Steelhead in the Coweerman River are managed
as two separate stocks to mnimze hatchery genetic inpacts on
the natural stock. Differential run timng Is maintained and
ideally all hatchery fish would be harvested. Because the
obj ectives involve a hatchery stock only, only hatchery
alternatives are offered. Production fromthe Cowitz and Toutle
rivers are included in Table 13.

Modeling results for each strategy are presented in Table 13
as fish Broduced at "maximum sustai nable yield" (MSY). The
sustai nable yield of a fish population refers to that portion of
t he popul ation that exceeds the nunber of fish required to spawn
and maintain the population over tinme. Sustainable yield can be
"maximized," ternmed MY, for each stock at a specific harvest
level. The MBY is estimated using a formula (Beverton-Holt
function) that analyzes a broad range of harvest rates. Subbasin
pl anners have used MSY as a tool to standardize results so that
deci sion makers can conpare stocks and strategies.

In MBY managenent, managers set a spawni ng escapenent | evel
and the remaining fish (yield) could theoretically be harvested.
In practice, a portion of the yield may be reserved as a buffer
or to aid rebuilding. Thus, managers nmay raise the escapement
level to neet a biological objective at the expense of a higher
utilization objective.

The anount of buffer appropriate for each stock is a
managenent question not addressed in the subbasin plans. For
this reason, the utilization objective, which usually refers to
harvest, may not be directly conparable to the MSY shown in Table
13. At a mninmum a strategy should produce an estinmated MSY
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equal to or greater than the utilization objective. A MY
substantially larger than the subbasin utilization objective may
be needed to neet subbasin bi ol ogi cal objectives.

Estimated costs of the alternative strategies below are
summarized in Table 14.

STRATEGY 1:  Hatchery Production. This_strateg% seeks to achieve
the objectives solely through traditional hatchery
production. Only those actions necessary for maintenance of
the hatchery program are included.

Underlying Hypothesis: By increasing the nunber of hatchery
smolts produced, additional adults wll return

Assunptions:  This strategy assunes increased snolt
production will result in comrensurate adult returns

Nuneric Fish Increases: The System Pl anning Mbdel indicates
this strategK woul d increase returns to the Coweeman by 509
S

hat chery fi at current harvest rates, neeting the
Sg#ectlves. Total production increase would be 372 fish at
ACTIONS: 1

1. I ncrease hatchery snolt plants by 25,000 fish

STRATEGY 2:  Hatchery Production. This_strateg% seeks to achieve
the objectives solely through traditional hatchery
production. Only those actions necessary for maintenance of
the hatchery program are included.

Underlying Hypothesis: Rearing pond snolt qu
i nproved conpared to raceway reared snolts an
woul d be less stressful.

alit% woul d be
d liberation
Assunptions: This strategy was nodeled with the assunption

that the relative snolt survival of hatchery fish would be
increased from0.68 to 0.71.

Nuneric Fish Increases: The System Planning Mdel indicated
this strategy would increase returns to the Coweenman by 42

hatchery fish at current harvest rates. Total production
increase would be 37 fish at MY

ACTIONS: 2
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2. Construct a rearing pond on the Coweenman, but maintain
current hatchery snolt nunbers.

STRATEGY 3: Hatchery Production. This strateg¥ seeks to achieve
the objectives solely through traditional hatchery
production. Only those actions necessary for nalntenance of
the hatchery program are included.

Underlying Hypothesis: Rearing pond snolt quality would be
i nproved conpared to raceway reared snolts and |iberation
woul d be less stressful. By increasing the number of

hat chery snolts produced, additional adults will return

Assunptions: This strategy was nodeled with the assunption
that the relative snolt survival of hatchery fish would be
increased from0.68 to 0.71. This strategy also assunes
increased snmolt production will result in comensurate adult
returns

Nuneric Fish Increases: The System Pl anni ng Model indicated
this strategK woul d increase Coweenan returns by 573
hatchery fis current harvest rates. Total production

I ncrease mould be 430 fish at MBY.

ACTIONS: 1, 2 (see above)

Recommended Strategy

The recommended alternative is Strategy 3, a conbination of
I ncreasing hatchery snolt nunbers and culturing fish in a rearing
pond rather than trucking and releasing smlts. A rearing pond
al so adds an inportant tool for managenent. Because fish honme to
a pond nore acutely than a trucked rel ease, higher harvest rates
may be achieved. The Washington Department of Wldlife seeks to
harvest all hatchery fish in the Coweeman and a pond would aid in
that goal. This recomendation is supported by the SMART
anal ysis (Appendix B).
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Table 13. System Planning Model results for winter steelhead in the Cowlitz Subbasin. Baseline value is
for pre-mainstem implementation, all other values are post-implementation.

Utilization Objective:
Based on perceived needs a harvest of 15,400 fish is needed on the Cowlitz River, 250 natural fish
on the Toutle, and 700 hatchery fish on the Coweeman.

Biological Objective:
To maintain the biological characteristics of natural fish, spauning escapement needs are 3,154 natural
fish in the Toutle and 1,132 natural fish in the Coweeman. The large size and C. Shasta resistance of
Cowlitz River steelhead should be maintained. Differential run timing of hatchery and natural stocks
should also be preserved.

Strategyl Maximun® Total3 Total? out of’ Contribution®

Sustainable Spawning Return to Subbasin To Council 's

Yield (MSY) Return Subbasin Harvest Goal (Index)

Basel ine 32,819 -N 9,293 42,601 2,816 0¢ 1.00)

All Nat 32,819 -N 9,293 42,601 2,816 0¢ 1.00)

1 33,191 -N 9,461 43,150 2,852 585¢ 1.01)

2 32,856 -N 9,291 42,636 2,819 38( 1.00)

3x 33,249 -N 9,462 43,209 2,856 648( 1.01)
*Recommended strategy.
IStrategy descriptions:

For comparison, an "all natural" strategy was modeled. It represents only the natural production

(non-hatchery) components of the proposed strategies plus current management (which may include
hatchery production). The all natural strategy may be equivalent to one of the alternative
strategies below.

1. Add 25,000 Hatchery Smolts. Pre Mainstem Implementation.
2. Baseline plus a rearing pond. Pre Mainstem Implementation.
3. Baseline plus 1 and 2. Pre Mainstem Implementation.

2MSY is the number of fish in excess to those required to spawn and maintain the population size (see text).

These yields should equal or exceed the utilization objective. C = the model projections where the
sustainable yield is maximized for the natural and hatchery components combined and the natural spawning
component exceeds 500 fish. N = the model projection where sustainable yield is maximized for the naturally

spawning component and is shown when the combined MSY rate results in a natural spawning escapement of less
than 500 fish.

3Total return to subbasin minus MSY minus pre-spawning mortality equals total spawning return.
4Total return to the mouth of the subbasin.

5Inc|udes ocean, estuary, and mainstem Colunbia harvest.

6The increase in the total return to the mouth of the Columbia plus prior ocean harvest (as defined by the

Northwest Power Council®s Fish and Wildlife Program), from the baseline scenario. The index 0 is the
strategy"s total production divided by the baseline®s total production.
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Table 14. Estimated costs of alternative strategies for Cowlitz winter steelhead. Cost estimates represent
new or additional costs to the 1987 Columbia River Basin Fish and Wildlife Program; they do not represent
projects funded under other programs, such as the Lower Snake River Compensation Plan or a public utility
district settlement agreement. (For itemized costs, see Appendix C.)

Proposed Strategies

1 2 3%

Hatchery Costs

Capi tay 115,000 0 115,000

O&M/yr 12,500 0 12,500
Other Costs

Capital* 0 250,000 250,000

O&M/yr 0 5,000 5,000
Total Costs

Capital 115,000 250,000 365,000

O&M/yr 12,500 5,000 17,500
* Recommended strategy.
1 Estimated capital costs of constructing a new, modern fish hatchery. In some subbasins, costs may be

reduced by expanding existing facilities. For consistency, estimate is based on $23/pound of fish produced.
Note that actual costs can vary greatly, especially depending on whether surface or well water is used and,
if the latter, the nunber and depth of the wells.

2 Estimated operation and maintenance costs per year directly associated with new hatchery production.
Estimates are based on $2.50/pound of fish produced. For consistency, 0&M costs are based on 50 years.

3 Capital costs of projects (other than direct hatchery costs) proposed under a particular strategy, such as

enhancing habitat, screening diversions, removing passage barriers, and installing net pens (see text for
specific actions).

4 Estimated operation and maintenance costs per year of projects other than those directly associated with
new hatchery production. For consistency, 0&M costs are based on 50 years.
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SUMMER STEELHEAD

Fi sheri es Resource

H story and Status

The Cowl itz Subbasin historically produced few sunmmer
st eel head. In the Cowitz River, only 75 of 54,044 steel head
count ed past Mayfield Dam from 1962 through 1966 were observed
from July through Cctober (Thonpson and Rothfus 1969). The
Toutl e and Coweenan rivers also had few summer steel head.
Skamani a stock (Washougal R ver) sunmmer steel head were
successfully introduced in 1966 and 1968 in the Toutle and
Cowlitz rivers, respectively.

Summer steel head provide productive sport fisheries although
few natural fish are present. Distribution is throughout the
Toutl e River and up to Mayfield Damon the Cowitz River. Summer
st eel head generally do not hold in small tributaries in sumer
and fall, but may nove into themin winter and early spring to
spawn. The Coweerman River is not managed for sunmmer steel head
al though a few, probably strays, are sport caught.

Life Hstory and Popul ation Characteristics

Adult tinme of entry is generally April through October wth
peak nunmbers in July (Table 15). Spawni ng occurs from Decenber
through May with fry energence from March through May. Juveniles
?enerally rear for two years prior to ocean emgration although a

ew mgrate after three years.

Table 15. Freshwater life history of Cowlitz Subbasin sunmer
steel head. @ The devel opmental stage timng represents basinw de
averages, local conditions nay cause sone variability.

Devel opmental St ages Time of year Peak occurrence
Adul t imm gration Apri | -Cct ober July

Adul t hol di ng Apri | - Novenber Jul y- Novenber
Spawning _ Decenber - May Febr uary- Mar ch
Egg/alevin i ncubati on Decenber - May Mar ch- Apri |

Ener gence February-July - April-Muy
Rearln? _ ~ Feb-Apri $26 nos. ) April-April (24 nos.)
Juvenil e emgration Apri | - May Apri | - May
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In the Cowitz River, the natural run is presently small.
For 1980 and 1981, natural fish contributed a nean of 8.7 percent
of sanpled adults (Tipping 1981 and 1982). Mbst fish, however,
were sanpl ed below the Toutle River and may have included Toutle
fish. If the mean 1977 through 1986 sport catch (3,350 fish)
represents 60 percent of the total run, natural fish nade up a
maxi mum of 486 fish

In the Toutle River, natural fish conprised 6.9 percent of
saggled fish in 1981 (Schuck and Kurose 1982). However, the
nunpber of natural fish now present is estimated at about 50 fish
due to the eruption.

For 1980-1981 Cowlitz River juveniles, 81.8 percent and 18.2
percent resided for two and three years, respectively, prior to

ocean emgration (Tipping 1981 and 1982). Including one fenale
repeat spawner, ocean age was domi nated by 2-salt fish (Table
16). Overall, fenales made up 63.6 percent of sampled fish.

Mean |length of all fish combined was 77.2 cm

Table 16. Ccean age structure, |ength and sex of Cow itz summer
natural steel head (from Tipping 1981; Tipping 1982).

Ccean Age
1 2 3 4 5
Age Conposition 0. 0% 81. 8% 9.1% 0. 0% 9.1%
Fenal es 0.0% 55.5% 100. 0% 0.0% 100. 0%
Manf&8gth e m -V 7720 L 9 2
Mean Length (cm F --- 73.2 81.0 --- 94.0

In the Toutle River, all snolts enmigrated at two years of
age (Schuck and Kurose 1982). (Ccean age conposition of a limted
sanple of adults was 62.5 percent 2-salts and the remai nder 3-
salts (Table 17). No repeat spawners were sanpled. Overall,
femal es conprised 50.5 percent of sanpled fish. Mean |ength of
all fish conmbined was 75.2 cm

No fecundity informati on was found for naturally produced
summer steelhead in the Cowitz Subbasin. However, fecundity of
Cowl itz hatchery summer steelhead with a nmean length of 72.2 cm
was 4,617 eggs per fenale (n=698).
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Table 17. Ccean age structure, length and sex of Toutle sunmer
natural steel head (from Schuck and Kurose 1982).

Ccean Age

2 3
Age Conposition 62. 5% 37. 5%
Femal es 60. 0% 33. 3%
No. Fish 5 3
Mean Length (cm Male 66. 9 84.8
Mean Length (cm Fenale 74. 7 73.7

Egg-to-snolt and snolt-to-adult survivals for the subbasin
are unknown. However, egg-to-snolt survival is probably poor in
the mainstem Cowl itz as previously discussed for wnter
steel head. Mortality of hatchery fish at the Cowlitz Trout
Hat chery from c. shasta was 68.6 percent to 81.2 percent with
many nore severely infected (Tipping 1988).

Table 18 lists three steelhead snolt capacities: 1)
Nort hwest Power Planning Council's, 2) \Washington Department of
Wldlife's GAFM and 3) a revised GAFM based on nodificati ons due
to c. shasta and habitat degradation fromthe eruption of Munt
St. Helens. Also, summer steelhead will not be transported above
the sediment retention structure on the North Fork Toutle.

Table 18. Snolt production estinmates of sunmer steelhead in the
Cowl itz Subbasin.

Wt er NPPC WOW GAFM REVI SED GAFM
Cowitz R 29, 103 33, 132 21, 747
Toutle R 76, 156 49, 480 43, 754
TOTAL 105, 259 82,612 65,501
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Suppl enentation H story

Sumer steelhead in the Cow itz sSubbasin are an introduced
stock.  Sunmmer steel head have been planted into the Cowitz R ver
since 1968 using Skamania stock with the goal of providing a
sport fishery and enough escapenent to the hatchery to maintain
it (Appendix D). Brood stock for the 1972 and subsequent
rel eases were collected on the Cowitz River. Subtracting 8.7
percent natural fish contribution and assum ng a 60 percent
harvest rate, snolt-to-adult return averaged 5.66 percent.
Current hatchery programis 220,000 snolts, as managed by
Washi ngton Departnment of WIldlife as part of the Tacoma Gty
Light mitigation agreenment, but has averaged 91,459 snolts for
1980 t hrough 1988.

On the Toutle River, Skanmania stock summer steel head have
been successfully planted since 1966 to provide a sport fishery.
Managers first rel eased Skamania stock into the G een R ver on
the Toutle in 1950, but no adults returned (Lavier 1952). Brood
stock collection has remained at Skamania Hatchery. Anticipated
suppl enentation on the Toutle is about 130,000 smolts. After
subtracting 6.9 percent natural contribution, an average of 2.05
pgrfent of 1974 through 1977 planted snolts were sport caught as
adul ts.

Fish Production Constraints

Specific production constraints for summer steel head in the
subbasin are simlar to those previously nentioned (Table 9).

In the Toutle River, the ratio of snolts planted to adults
harvested was 2.05 percent prior to 1980. Harvest of sunmer
steel head will reduce conpetition for spawning and juvenile
rearing habitats with natural wnter steelhead. Because
managenent upstream of the sedinent retention structure (SRS) is
for winter steelhead only, the SRS trap will allow summer fish to
be excluded. The possible loss of Alder Creek rearing pond wll
i npede production although possible use of Devil's Creek pond
should mtigate the |oss.

Critical Data Gaps

No data was found for egg-to-snolt survival and smolt-to-
adult survival of natural steelhead for this subbasin.

~ Presence and severity of c. shasta in Cowitz R ver _
tributaries needs to be ascertained to determne if production
constraints exist due to disease.

Data is needed on hatchery and natural conposition and age
conposition of sport caught steel head. Spawning escapenent
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estimates for sunmer steel head are needed so total run size can
be better estimated.

| n-subbasin snolt nortality needs to be investigated to
determne if significant nortality sources can be identified

bj ectives

St ock: Cowl itz Hatchery Summer Steel head

Utilization Objective: 15,000 fish for sport harvest. The
utilization objective has priority in the Cowitz R ver

Bi ol ogi cal (bjective: Maintain biological characteristics
of existing hatchery stock including resistance to c.
shasta.

Sport harvest has averaged 3,105 fish. This objective wil|

I ncrease harvest by 11,895 fish and require about 25,000
fish to the river. After calibrating the System Pl anni ng
Model with current production, the Cowitz River was nodel ed
to assune the 1990 water treatnent facility would allow the
mtigation nunber of snolts (220,000) to be produced. This
woul d increase the nunber of returning adults by 10, 323
fish, for a total river return of 16,253 fish.

St ock: Toutl e Hatchery

Utilization bjective: 3,000 fish for sport harvest. The
utilization objective has priority in the Toutle River.

Bi ol ogi cal (bjective: Mintain biological characteristics
of existing hatchery stock.

Sport harvest has averaged 972 fish. This objective will

i ncrease harvest by 2,028 fish and require about 5,000 fish
to the river.

Alternative Strateqgies

Strategies to obtain objectives are generally first
approached using the nost natural techniques, then the |ess
natural nethods, and ending with hatchery only. The Cowlitz
subbasin has a potential opportunity to reestablish steel head
above Mayfield Damand this strategy was al so nodel ed.

Mddeling results for each strategy are presented in Table 19
as fish produced at "maximum sustainable yield" (MSY:). The
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sustai nable yield of a fish population refers to that portion of

t he popul ation that exceeds the nunber of fish required to spawn
and maintain the population over time. Sustainable yield can be
"maxi mzed," ternmed MSY, for each stock at a specific harvest
level. The MBY is estimated using a fornula (Beverton-Holt
function) that analyzes a broad range of harvest rates. subbasin
pl anners have used M5Y as a tool to standardize results so that
deci sion makers can conpare stocks and strategies.

In MSY managenent, managers set a spawni ng escapenent |eve
and the remaining fish (yield) could theoretically be harvested.
In practice, a portion of the yield nay be reserved as a buffer
or to aid rebuilding. Thus, nmanagers nay rai se the escapenent
level to neet a biological objective at the expense of a higher
utilization objective.

The anount of buffer appropriate for each stock is a
managenent question not addressed in the subbasin plans. For
this reason, the utilization objective, which usually refers to
harvest, may not be directly conparable to the MSY shown in Table
19. At a mninum a strategy should produce an estimted MSY
equal to or greater than the utilization objective. A MY
substantially larger than the subbasin utilization objective may
be needed to neet subbasin bi ol ogi cal objectives.

Estimated costs of the alternative strategies bel ow are
summarized in Table 20.

STRATEGY 1: Habitat Base Increase. This strategg seeks to
increase by providing passage into inaccessible areas.

Hypothesis: By naking new habitat available, additiona
snolts would be produced.

Assunptions: This strategy would assune the many difficult
problens identified in Part | regarding passage over
Mayfield coul d be overcone. The technical feasibility of
this strategy is doubtful. An estimated 251,100 snolts
could be produced. However, inbasin snolt survival for
those fish was assunmed to be 75 percent due to capture and
transportation difficulties. Aso, adult pre-spawning
nortality was increased to 15 percent to conpensate for

I ncreased hauling stress.

Nuneric Fish Increases: This strategy woul d increase
subbasin returns by 936 fish at existing harvest rates and
result in a decrease in total production by 10 fish at

maxi mnum sust ai ned vyi el d.

ACTIONS: 1
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1. Reest abl i sh anadronmous production above Mayfield and
Mossyrock darrs.

STRATEGY 2: Hatchery Production. This strategﬁ seeks to achieve
the objectives solely through traditional hatchery
production. Only those actions necessary for maintenance of
the hatchery program are included.

Hypothesis:  Production of additional hatchery snolts would
increase adult returns.

Assunptions: This strategy assunes increased hatchery snolt
production will result in comrensurate adult returns.

Nurmeric Fish Increases: The System Pl anni ng Model indicated
subbasin returns woul d increase by 43,830 fish (4,311
increase on the Toutle and 39,519 on the Cowlitz) at

exi sting harvest rates while total production would increase
by 33,292 fish at MSY. (bjectives would be net.

ACTIONS: 2, 3

2. Expand the ozone water treatment system being devel oped
at the Cowitz Trout Hatchery to rear an additional
550, 000 snolts.

3. Increase plants on the Toutle River by 60,000 fish
bringing It to 128,300 snolts.

Recommended Strateqy

The recomended strategy for Cowl itz Subbasin sunmer
steelhead is Strategy 2, hatchery enhancenment of 550,000 snolts
on the Cowitz and 60,000 on the Toutle. Summer steel head in the
subbasin are an introduced stock and as such are intended to be
hatchery oriented to allow high sport harvest rates. This
managenent phil osophy should assist in mnimzing interactions
with habitat intended for winter steelhead. The Cowlitz Trout
Hat chery is presently installing a water treatnment system to
correct disease problems. The hatchery has roomto greatly
expand current prograns if the water treatnent system was
expanded about 50 percent. This recomendation I's supported by
the SMART anal ysis (Appendix B).

Strategy 1, reestablishing steel head above Mayfield is
recogni zed as an alternative, but results in many |egal
financial, and technical difficulties along with considerable
financial risks and nediocre adult return potential. Costs could
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exceed $100 mllion with returns amounting to 936 fish. However,
because of spawning needs, harvest may not be allowed above
Mayfield, which would be difficult politically.

Table 19. System Planning Model results for summer steelhead (A's) in the Cowlitz Subbasin. Baseline value
is for pre-mainstem implementation, all other values are post-implementation.

Utilization Objective:
Based on intense desires by anglers and economic benefits, a perceived harvest of 18,000 summer
steelheed is needed in the Cowlitz subbasin. Harvest distribution would be 15,000 fish in the
Cowlitz River and 3,000 fish in the Toutle.

Biological Objective:
Existing biological characteristics of this stock should be maintained. The C. shasta resistance of
the Coulitz River hatchery stock, while susceptible to infection, should not be diluted.

Strategy] Maximun2 Total3 Total4 out of5 Contribution6

Sustainable Spawning Return to Subbasin To Council's

Yield (MSY) Return Subbasin Harvest Goal (Index)

Baseline 14,773 -N 2,723 17,798 437 0¢ 1.00)

All Nat 13,783 -N 4,340 18,626 458 848( 1.05)

| 13,783 -N 4,340 18,626 458 848( 1.05)

2% 54,867 -N 6,103 61,649 1,516 44,929( 3.46)
*Recommended strategy.
1Strategy descriptions:

For comparison, an "all natural® strategy was modeled. It represents only the natural production

(non-hatchery) components of the proposed strategies plus current management (which may include
hatchery production). The all natural strategy may be equivalent to one of the alternative
strategies below.

l. Natural production reestablished above Mayfield Dam. Pre Mainstem Implementation.
2. Produce an additional 610,000 hatchery smolts. Pre Mainstem Implementation.

ZMSY is the number of fish in excess to those required to spawn and maintain the population size (see text).
These yields should equal or exceed the utilization objective. C = the model projections where the
sustainable yield is maximized for the natural and hatchery components combined and the natural spawning
component exceeds 500 fish. N = the model projection uhere sustainable yield is maximized for the naturally
spawning cunponent and is shown when the combined MSY rate results in a natural spawning escapement of less
than 500 fish.

3Total return to subbasin minus MSY minus pre-spawning mortality equals total spawning return.

4Total return to the mouth of the subbasin.

5Includes. ocean, estuary, and mainstem Columbia harvest.

6The increase in the total return to the mouth of the Columbia plus prior ocean harvest (as defined by the

Northwest Power Council®s Fish and Wildlife Program), from the baseline scenario. The index 0 is the
strategy"s total production divided by the baseline®s total production.
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Table 20. Estimated costs of alternative strategies for Cowlitz summer steelhead. Cost estimates represent
new or additional costs to the 1987 Columbia River Basin Fish and Wildlife Program; they do not represent
projects funded under other programs, such as the Lower Snake River Compensation Plan or a public utility
district settlement agreement. (For itemized costs, see Appendix C.)

Proposed Strategies

1 2*
Hatchery Costs
0 2,806,000
Capitay 0 305,000
Other Costs
100,000,000 0
Capitaf 2,000,000 0
Total Costs
Capital 100,000,000 2,806,000
0&M/yr 2,000,000 305, 000
* Recommended strategy.
L Estimated capital costs of constructing a new, modern fish hatchery. In some subbasins, costs may be

reduced by expanding existing facilities. For consistency, estimate is based on $23/pound of fish produced.
Note that actual costs can vary greatly, especially depending on whether surface or well water is used and,
if the latter, the number and depth of the wells.

2 Estimated operation and maintenance costs per year directly associated with new hatchery production.
Estimates are based on $2.50/pound of fish produced. For consistency, O&M costs are based on 50 years.

3 Capital costs of projects (other than direct hatchery costs) proposed under a particular strategy, such as
enhancing habitat, screening diversions, removing passage barriers, and installing net pens (see text for
specific actions).

4 Estimated operation and maintenance costs per year of projects other than those directly associated with
new hatchery production. For consistency, O&M costs are based on 50 years.
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SEA- RUN CUTTHROAT TROUT

Fi sheri es Resource

Nat ural Production
H story and Status

Sea-run cutthroat trout in the Cowitz Subbasin were
historically abundant. Kray (1957) estimated a sport catch of
6, 000 sea-run cutthroat above Mayfield and at |east 20,000 caught
on the river yearly. An average of 8,698 cutthroat were counted
in 1962 through 1966 at the Mayfield Dam site (Thonpson and
Rot hfus 1969). A mninmum of 3,227 to 7,978 juvenile cutthroat
were counted noving dowstream of the site in 1964 t hrough 1966
(Thonmpson and Rothfus 1969). Cutthroat were probably distributed
t hroughout the watershed.

Present status of sea-run cutthroat within the Cowitz R ver
Is bleak. After conpletion of Mayfield and Mossyrock dans, the
Cowl itz Trout Hatchery has been used to maintain runs. The
protozoan c. shasta deci mated juveniles reared at the hatchery.
Al t hough sonme good Froduction years were realized, the nunmber of
snmol ts produced declined to such |ow | evels by 1988, the sport
fishery had to be closed for the first tine.

Little information was available for historic or present
status of sea-run cutthroat in the Toutle R ver, although
relatively good angling was reported. Lavier (1960) reported 74
sea-run cutthroat were captured at the Washington Departnent of
Fisheries Geen River Hatchery on the Toutle River in 1960. Many
natural cutthroat observed in the lower Cowitz R ver fishery may
have originated fromthe Toutle River.

H storical information on Coweeman River sea-run cutthroat
is lacking. Recent enhancement has inproved the sport fishery,
but anglers report nmost fish caught are marked hatchery fish

Life Hstory and Popul ation Characteristics

Adult tinme of entrK for the subbasin is generally from July

t hough Cctober with peak nunmbers in August and Septenber (Table

21).  Spawning occurs from Novenber through March with fry

energing from March through June. Juveniles rear two or three

years prior to spring ocean emgration although a few juveniles
mgrate after one or four years (Tipping and Springer 1980;

Ti ppi ng 1981 and 1982).

Run size of naturally produced cutthroat is unknown in the
subbasi n. However, natural cutthroat in the Cowitz bel ow t he
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Toutl e conprised 40.2 percent, 56.6 percent, and 23.8 percent of
t he sampled catch in 1979, 1980, and 1981, respectively. Harvest
anounted to 2,019 fish in 1979, 70 fish in 1980, and 292 in 1981

Sea-run cutthroat have a conplex life cycle and not all fish
mature upon re-entering fresh water. Cutthroat first return to
fresh water in the fall after spring release: sone do not spawn,
but do so in subsequent years. Maturity of initial mgrant
cutthroat in 1979 was 64.3 percent and 53.3 percent for mal es and
femal es, respectively (Tipping and Springer 1980). In 1980
maturity of initial mgrants was 66.7 percent and 71.4 percent
for males and fenales, respectively (Tipping 1981). To profile
cutthroat, summers spent in salt water were not differentiated
for spawning or non-spawning fish (Table 22). COverall, females
made up 50.8 percent of sanmpled fish. Man length of nal es and
fena”ﬁs was 34.7 cmand 34.5 cm respectively and 34.6 cm
overal | .

Table 21. Freshwater |ife history of Cowlitz Subbasin sea-run
cutthroat. The devel opnental stage timng represents basinw de
averages, local conditions nay cause sone variability.

Devel opnental Stages  Time of year Peak occurrence
Adul t inm gration Jul y- Cct ober August - Sept enber
Adul t hol di ng Jul y- Novenber August - Novenber
Spawni ng Novenber - Apri | February- March
Egg/alevin i ncubati on Decenber- My Mar ch- Apri

Ener gence February- June Apri | - May

Rear1 ng Feb-April (26 nos.) April-April (24 nos.)
Juvenile em gration Apri | - May Apri | - May

No [ife history information was available for the Toutle or
Coweeman rivers. Fish sanpled in the Cowitz probably reflect
Toutl e and Coweeman stocks since those fish were probably in the
Cowl itz harvest.

No fecundity information was found for naturally produced
sea-run cutthroat in the Cowitz Subbasin. Egg-to-smolt and
snEIt-to-aduIt survival rates for the Cow itz Subbasin are
unknown.
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Table 22. Age, length and sex of Cowitz River natural sea-run
cutthroat (Tipping and Springer 1980; Tipping 1982).

Ccean summers

1 2 3 4 5
61. 7% 14. 6% 7.4% 1.2% 0.3%
Fenal es 47. 0% 50.0% 58.3% 75.0% 100.0%
No. Fish 198 94 24 4 1
Mean Length (cmp M 32.3 39.1 41.9 43.0 ----
Mean Length (cm F 31.2 38.1 41.5 43.7 46.0

No estimate of habitat carrying capacity could be generated.

The downstream m grant facility at Mayfield Dam has been
operated to enurmerate enigrating juvenile cutthroat. Al though no
adult cutthroat have been planted in the Tilton R ver for nany
years, juveniles were planted into Mayfield Lake through 1980.

In 1976-1977, an average of 18,540 juveniles were planted in
Mayfield. A few snolts are still observed (Table 23).
Table 23. Cutthroat snolts through the Mayfield mgrant trap

(Ti ppi ng, unpubl. data).

Year Number of snolts Year Number of snolts
1978 213 1984 no data

1979 60' 1985 327

1980 5362 1986 812

1981 2,382°% 1987 804

1982 88 1988 271

1983 78

trap closed in May
2 trap closed end of May _ _
| egal sea-run cutthroat planted in Tilton R and Wnston Ck.
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Suppl enent ati on History

Sea-run cutthroat have been planted in the Cowlitz Subbasin
since 1966 (Appendix D). Through 1976 in the Cowitz River
brood stock was a m xture of Elochoman River and Cowitz fish.
After 1976, nost snolts planted in the Cowitz were fromCowitz
brood stock. The purpose of the programwas to nmaintain the run
and provide a sport fishery. Return of 1979 narked fish was a
m ni mum of 3.4 percent (Tipping 1981) while 1982 and 1983
experiments showed smolts (nore than 21 cm returned at 12.8
per cent gTipping 1986). Return to the hatchery averaged 7.19
percent for 1981 through 1986 rel eases.

Sea-run cutthroat have not been planted in the Toutle River
Coweeman River plants began in 1966 and have continued usin?
El ochoman River stock with the goal of supplenenting natural fish
in fhe ifort fishery. Performance of plants has not been
eval uat ed.

Fish Production Constraints

Production constraints for sea-run cutthroat in the subbasin
are simlar to that previously nentioned (Table 9). Because
cutthroat utilize upper reaches of streans, they are nore
sensitive to habitat degradation

Hat chery Production
Cowitz R ver

On the Cowitz River, the previously described Cowitz Trout
Hatchery is the single production facility. Program objectives
were to maintain the run and provide a sport fishery. Production
from 1980 through 1988 averaged 46,224 snolts with a m ni mum
length of 21 cm This is 57.8 percent of the mtigation goal of
80,000 smolts (17,700 pounds). Many snaller fish were also
rel eased, but many were heavily infected with ¢. shasta and
probably did not survive. Mtigation goal of all species at the
hatchery is 1,050,000 snolts (191,000 pounds). The planned ozone
system shoul d al |l ow production to reach mtigation goals
Existing facilities are |arge enough to greatly exceed mtigation
%ﬁals but production was restricted due to heavy | osses fromc.

asta.

Brood stock source is the Cowitz R ver via hatchery rack
returns or returns seven mles upstreamat the sal non hatchery
barrier dam separator. Fish selected for spawning are primarily
those sexually mature in Novenber through February. |f returns
are numerous, only larger, repeat mgrant fish are spawned.
Ovarian fluid is tested fromfenales for IHN virus and eggs from
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positive females have been discarded, although if availability of
eggs is inadequate, e??s are treated in iodophor and retained.
Al't hough juveniles suffer heavy |osses fromc. Shasta, the

Cowl itz hatchery stock has some resistance.

Hat chery run size was not determ ned because catch estimates
were inconplete or did not differentiate hatchery from natural
fish. A so, estimates of hatchery fish spawning naturally was
not ascertained. Returns to the hatchery for 1967 through 1988
averaged 2,620 fish (Table 24). Sport harvest represented a
m ni num of 23.5 percent and 48.6 percent (36.1 percent average)
of total returns for the 1982 and 1983 rel eases, respectively
(Tipping 1986). Adding 36.1 percent to the hatchery return would
give an approxi mate average hatchery run size of 3,566 fish. The
mtigation goal calls for a 5 000 fish rack count, which is to
represent 50 percent of the hatchery return

Tabl e 24. Returns of sea-run cutthroat to the Cowitz Trout
Hat chery.

Year Ret urn Year Ret urn
1967 5,573 1978 3, 235
1968 3, 743 1979 4,111
1969 2,565 1980 1, 689
1970 2,239 1981 4,577
1971 2,546 1982 6, 103
1972 1, 495 1983 3, 282
1973 4,217 1984 3, 323
1974 2,652 1985 1, 385
1975 764 1986 965
1976 816 1987 508
1977 1, 465 1988 390
AVE 2,620

Adult tinme of return and emgration tine are simlar to
Cowlitz natural sea-run cutthroat. Peak spawning tine, egg
i ncubati on and energence has been advanced about two nonths
conpared to natural fish. Fecundity of cutthroat spawned from
1982 through 1986 averaged 1,044 eggs per fenale (n=1,878).
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Snolts emgrate after about 16 months. Summers in saltwater age
composition - of adults (n=578) was 79.9 percent, 18.2 percent, 1.9
percent, and 0.3 percent for age |, II, Ill, and |V, respectively
(Ti pping and Springer 1979; Tipping 1981 and 1982). Fenal es
conprised 43.5 percent, 51.4 percent, 36.4 percent, and 50
percent of each age class, respectively, and 45 percent of the
total. Maturity of initial mgrants nales was generally greater
than femal es and averaged 80.4 percent conpared to 60.3 percent
for females (Table 25). Mean length was 33.9 cmand 33.1 cmfor
mal es and fenales, respectively, and 33.5 cm overall.

Table 25. Maturity of initial mgrant (percent) Cowitz hatchery
sea-run cutthroat {Tlpplng 1980 and 1986).

Initial Magrant Maturity

Year Mal es Femal es
1979 47. 8 31.3
1980 100.0 62.5
1981 85.2 63.6
1982 87.1 74.0
1983 82.1 70.0

Egg-to-fry survival in the hatchery was 83.2 percent in 1987
(Janson 1988). However, fry-to-snmolt survival was 40.4 percent
for 1980 through 1985 (Tipping et al. 1985) due primarily to c.
Shasta, resulting in an egg-to-snolt survival of 36.4 percent.
|88§$87, only 1.9 percent of fry survived to snolts (Janson
1 :

Smolt-to-adult return of 1979 marked fish was a m ni num of
3.4 percent (Tipping 1981) while 1982 and 1983 experi nent al
groups returned at a mninmumof 12.8 percent (Tipping 1986).
Return to the hatchery averaged 7.19 percent for 1981 through
1986 releases and if a 36.1 percent harvest rate is assuned, 9.79
percent overall.

Sonme el ectrophoretic work was done on Cowl itz Hatchery
cutthroat where seven enzynmes were profiled and conpared to
cutthroat in streans above Mayfield Dam (Tipping 1982). Results
did not inplicate genetic subdivisions anong popul ati ons.
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| nterest has been expressed by a sports club for cooperative
projects to rear additional fish in the Cowitz River. However
no progranms have been outlined at this time. Mjor constraints
and actions that:'could inprove production at the Cow itz Trout
Hat chery were previously described.

Toutl e River

No hatchery plants of sea-run cutthroat have been nade in
the Toutle River and none are anticipated.

Coweerman River

On the Coweeman R ver, a small rearin? pond is used to rear
sea-run cutthroat. The pond is about one-fourth acre with a dirt
bottom and uses about 300 gallons per mnute of diverted Turner
Creek water. About 8,000 to 10,000 El ochoman R ver stock
pre-snolt cutthroat are placed in the pond in February and snolts
are released at the site in late April. The programis a
cooperative project with a sport club with the goal of
supplenentin% sport catch. An additional 5,000 to 7,000 snolts
are planted trom Beaver Creek Hatchery. Sugglenentation for the
Coweerman in 1985 through 1987 averaged 15,200 snolts and a
simlar planting |level is anticipated.

| nformation on biology or performance of fish fromthis
program i s unknown, however, catch rate and angler participation
has increased noticeably. No additional rearing facilities are
?ntjfjpated. Present constraint is the size of the rearing
acility.

Har vest

Harvest distribution in the subbasin i S unknown. However
in the Cowitz Rver, mnimmsport harvest was estimated at
5,014 fish, 123 fish, and 1,226 fish for 1979, 1980, and 1981
respectively (Tipping and Springer 1980; Tipping 1981 and 1982).
Sonme areas of the river were not censused and consequently,
harvest was underestinmated. Devore §1987 estimated catch at
3,644, 3,724, and 5,592 fish for 1983, 1984, and 1985
respectively. Harvest rate of nmarked hatchery fish for the 1982
and 1983 rel eases was a mninumof 36.1 percent (average of 23.5
percent and 48.6 percent).

Few sea-run cutthroat are harvested in the ocean. O the
tags recovered fromthe sport fishery from marked 1982 and 1983
agggﬁses, 31.5 percent were caught on the Colunbia River (Tipping
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Har vest managenment goals in the subbasin are for an
escapement of 10,000 fish to the Cowitz, 5,000 fish to the
Toutle and 2,500 fish to the Coweerman. The Washi ngton Depart nent
of WIldlife/ Tacoma City Light mtigation agreenent states that
runs to the Cowitz are to be 38,600 adult anadronous gane fish
The agreenent provides that the Washington Wl dlife Departnent
shal | select the nunmbers and kinds of species to rear and plant.
Currently, the EEﬁartnent of Wldlife is managing for 10,000 sea-
run cutthroat. The agreenent stipulates sport harvest woul d
represent 50 percent (5,000 fish) of the return and rack returns,
50 percent (5,000 fish). No harvest agreenents exist for the
Toutl e or Coweeman.

Managenent procedures for harvest within the subbasin
consi sts of regulation through DePartnent of Wldlife sport
harvest restrictions. The general goal in nmanagenent is to
enphasi ze harvest of hatchery fish while ensuring adequate
escaperment of natural cutthroat. Enforcenent activities consist
of Washi ngton Departnent of WIdlife personnel checking anglers
for conpliance wth harvest restrictions. On the Cowlitz, an
eight-fish limt is inposed wth no season restrictions.

However, harvest was closed in 1988 due to poor hatcherY
production. Cutthroat fishing on the Toutle has been closed
since 1981. The Coweeman is open fromJune 1 through March 31
with a two-fish limt, 12-inch mininumsize. In 1989 for the
1990 season, a new "wild cutthroat release" was i nplenented,
restricting harvest to marked hatchery fish only.

Speci fic Consi derations

Managenent goal s enphasi ze sport harvest of hatchery
cutthroat, allow adequate escapenent of natural fish, and protect
habitat. Sea-run cutthroat use the upper reaches of tributaries
aﬁd %hegefore, protection of habitat 1n those reaches is vital to
the fish.

A mgj or fish managenent problemis the |ack of neasured
sport harvest; punch-card estinmates of sport harvest are not
avai l able. Consequently, fluctuations in populations are not
usual |y detected, although on the Cowlitz River, hatchery rack
returns are used. Also, total run sizes have not been determ ned
because spawni ng surveys are | acking.

Sport harvest of sea-run cutthroat in the subbasin has great
potential for enhancement. In the Cowitz River, estimted
snmolt-to-adult return was 9.79 percent while m ni num sport
harvest was estimated at 36.1 percent.

_ Inthe Cowitz River, as part of a Washington Departnent of
WIldlife and Tacoma City Light mtigation agreenment, the Wldlife

Sea-Run Cutthroat - 62




Department is managing for 10,000 adult sea-run cutthroat,
neasur ed by hatchery rack returns, representing 50 percent of the
total or 5,000 fish. Juveniles in the hatchery often suffer
heavy | osses from c. shasta al though they have sonme resistance to
the pathogen. Mdst adult returns are hatchery fish while natural
production in the Cowitz Rver is |imted because nost habitat

I s above Mayfield Dam  Mich of the existing habitat is
subopti num due to |low stream gradients, low flows, and silt.

In the Toutle Rver, little is known of the cutthroat

ﬁo ulation: hatchery cutthroat have not been planted. Currently,
abitat is being protected agai nst additional inpacts after the
vol canic eruption. The Toutle wll probably not open for
cutthroat harvest for years. Concern for adequate escapenent na
change harvest regulations in the lower Cowlitz to a natural fis
rel ease program Construction of the sedinment retention
structure on the North Fork Toutle may inprove downstream
conditions by precluding some of the downstream sedi nent
movement. However, the dam could inpede upstream mgration of
adul ts and downstream novenent of juveniles and flood out sone
stream sections. The dam w |l require adults noving above the
sedinent retention structure be trapped and haul ed.

In the Coweeman River, little is known of the popul ation
except that catch is domnated by hatchery fish. Protection of
the watershed will be essential In maintaining natural cutthroat
Eroductlonz Harvest has been recently restricted to marked

atchery fish only. Future harvest may be inpacted by |oss of
angl er access.

Critical Data Gaps

No data was found for egg-to-snolt survival and smolt-to-
adult survival of natural sea-run cutthroat. No catch estinates
on nost of the subbasin or spawni ng escapenent data exists.
Consequently, total run estimtes are |acking.

Presence of ¢. shasta in Cowitz River tributaries needs to
be ascertained to see if production constraints exist due to
di sease. I nvestigations need to be conducted to determne if
significant sources of snolt nortality exist within the subbasin.
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bj ectives

St ock: Cow itz Hatchery Sea-Run Cutthroat Trout

Uilization Objective: 10,000 fish for sport catch. The

utilization objective has priority within the Cowitz River
for this stock.

Bi ol ogi cal Cbjective: Miintain existing biological
characteristics of the hatchery stock including resistance
to €. shasta.

St ock: Cowl itz Natural Sea-Run Cutthroat Trout
Wilization Objective: 0 (catch and release only).
Bi ol ogi cal Objective: Maintain existing biological
characteristics of the natural stock. The biological
obj ective has priority within the Cowitz River for this
st ock.

St ock: Toutl e Natural Sea-Run Cutthroat Trout
Uilization Objective: 0 (catch and release only).
Bi ol ogi cal Objective: Mintain existing biological
characteristics of the natural stock. The biological
obj ective has priority within the Toutle River for this
st ock.

St ock: Coweeman Natural Sea-Run Cutthroat Trout
Uilization Objective: 0 (catch and release only).
Bi ol ogi cal Cbjective: Miintain existing biological

characteristics of the natural stock. The biological
obj ective has priority wthin the Coweeman River for this

st ock.

St ock: Coweenman Hat chery Sea-Run Cutthroat Trout
Utilization Objective: 900 fish for sport harvest. The
utilization objective has priority within the Coweeman R ver
for this stock.
Bi ol ogi cal Onbjective: Mintain existing biological
characteristics of the hatchery stock.
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The Cowl itz hatchery stock objective of a 10,000 fish sport
harvest is not bein? met. This goal is a doubling of the
Vashi ngton Wldlife/Taconra Gty Light mtigation agreenent.
Cow itz Trout Hatchery returns have averaged 2,620 fish and with
a 36.1 percent harvest rate, about 4,100 fish have entered the
river. The objective will require a return to the river of about
25,000 fish.

The Cowl itz natural conponent objective has been exceeded,
but harvest will probably be reduced to the utilization |evel
through regulations in the next few years. The Toutle and
Coweerman natural stock objectives are currently being mnet.

The Coweeman hatchery stock objective is estimated to be
about 400 fish greater than existing harvest. Presently, about
15,600 hatchery snolts are released and with a 8 percent smolt-
to-adult survival (discounted for sone fish being trucked at
rel ease) and 40 percent harvest rate, 500 fish would be caught.
This will require about 1,000 nore hatchery fish back to the
river to increase the sport harvest by 400 fish, assumng a 40
percent harvest rate.

Alternative Sstrategies

Strategies start with the nost natural nethods to neet
obj ectives and becone progressively nore artificial. However
because the objectives seek hatchery enhancenent, only strategies
to enhance hatchery fish are offered. Planners did not node
strategies for sea-run cutthroat trout, nor did they estinate
costs.

STRATEGY 1. Hatchery Production. This strateg% seeks to achieve
t he objectives solely through traditional hatchery
production. Only those actions necessary for maintenance of
the hatchery program are included.

Hypot hesis:  Increased nunbers of hatchery smolts wll
result in increased adult returns.

Assunptions: This strategy assunes increased snolt
production will result in comensurate adult returns.
Smolt-to-adult survival is estimated at 9.79 percent on the
Cowl itz and 7 percent on the Coweenan, assum ng additi onal
hatchery snolts wll be trucked from Beaver Creek Hatchery
for the Coweeman. Harvest rate on the Cowitz is assumed to
increase to 50 percent with a large increase in adult
nunbers, which should attract |arge nunbers of anglers
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Nureric Fish Increases: Cowitz River returns would be
anticipated to be 20,000 fish conpared to the average of
2,620 fish, with a sport harvest of 10,000 fish, an increase
of about 8,000 fish. Coweenan returns woul d be expected to
i ncrease about 1,050 fish with an increased sport harvest of
400 fish.

ACTIONS: 1, 2

1. Expand the Cowlitz Trout Hatchery production to 205, 000
snolts from 46, 224 snolts.

2. | ncrease hatchery snolt plants on the Coweenman R ver by
15,000 fi sh.

STRATEGY 2: Hatchery Production. This_strateg% seeks to achieve
t he objectives solely through traditional hatchery
production. Only those actions necessary for maintenance of
the hatchery program are included.

Hypot hesi s: I ncreased nunbers of hatchery snmolts wll
result in increased adult returns. Using a rearing pond

w Il increase snolt quality and reduce s?ress of p?anted
smol ts.

Assunpti ons: In addition to the assunptions nmade in
Strategy 1, the use of a rearing pond on the Coweerman R ver
wi |l increase hatchery snmolt-to-adult survival to 9.79
percent.

Numeric Fish Increases: Cowlitz River returns would be
expected to increase about 17,000 fish. Coweenman River
returns would be expected to increase about 1,750 fish
whi ch woul d increase harvest by about 700 fish

ACTIONS: -3

1. -

2. -

3. Construct a rearing pond on the Coweenman River for the
hat chery snolt production
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Recommended strateqy

Strategy 2 is recommended for Cow itz subbasin cutthroat.
Nat ural stocks in the subbasin either are or will be protected
from harvest through regulations. Hatchery enhancenent provides
the harvest opportunity within the subbasin and is deened the
prudent managenent alternative. A rearing pond on the Coweenan
w ||l also assist nmanagenment by possibly increasing the harvest
rate on fish homng to the pond.
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FALL CH NOOK SALMON

Fi sheri es Resource

Nat ural Production
H story and Status

Fall chinook in the subbasin were historically abundant.
The Washington Departnment of Fisheries (1951) estimated Cow itz
Ri ver escapenent at 11,400 fish distributed as 10,900 fish in the
Cow itz and 500 fish in the Tilton River. In 1961 through 1966
an average of 5,992 adult and 2,543 jack fall chinook were
counted at Mayfield Dam ( Thonpson and Rot hfus 1969). Redd counts
in 1961 through 1966 for the Cowitz River indicated 37 percent
were found above Mayfield. Based on that redd distribution,
returns to the Cowitz River would have been 23,067 fish
Distribution was from near the nouth to upper nejor tributaries
such as the Chanapecosh River, many mles above Mayfield and
Mossyrock dams (Thonpson and Rothfus 1969). Above Mayfield, only
a mnor run existed in the Tilton R ver in 1964, although a
substantial run was reported in the 1940s (Thonpson and Rot hfus
1969); difficult log jams and a small power dam may have i npacted
production (WDF 1951).

Presently, fall chinook within the Cowitz River are
dom nated by hatchery fish. The Cowlitz Sal mon Hatchery was
conpleted in 1967 to mtigate for upstream habitat |osses wth a
hatchery return goal of 8,300 adults. For 1983 through 1985,
Devore (1987) estinmated an average of 1,661 natural fish returned
to the Cowitz, 12.8 percent of the total.

In 1951, the Washington Fisheries Departnent estinated
escapenent of fall chinook in the Toutle River at 6,500 fish with
an estinmated 80 percent of spawning occurring in the |lower five
mles of the river. Natural spawners (hatchery and natura
origin) averaged 6,573 fish for 1964 through 1979 (Kreitnman
1981), with a distribution of 4.8 percent Toutle River, 3.8
percent South Fork Toutle, 49.4 percent North Fork Toutle, and 42
percent Geen River (Table 26). The Toutle Hatchery was | ocated
near the junction of the Geen Rver and North Fork Toutle
Spawni ng escapenent estimates after 1980 were uncertain due to
river turbidity.

The Washi ngton Departnent of Fisheries (1951) estimated
escapenent of fall chinook in the Coweenman River at 5,000 fish
even though splash dans present probably inmpacted production
For 1977 through 1986 fall chinook escapenment averaged 90 fish
(Kreitman 1981). LeFleur (1985, 1986, 1987) consi dered Coweenan
fish to be a lower Colunbia R ver hatchery stock
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Life Hstory and Popul ation Characteristics

Adult tinme of entry is generally August and Septenber (Table
27).  Spawning occurs from Septenber through Novenber. Energence
occurs from January through March. Juvenile rearing generally
lasts through June although sone fish rear into fall. Juvenile
em gration peaks in June through August although sone occurs
t hrough Decemnber.

Table 26. Distribution of Cowlitz Subbasin naturally spawning
hatchery and natural fall chinook (Kreitman and LeFleur, \WDF,
annual menor andums) .

Toutle N Toutle S. Toutle Geen R Cowitz Coweeman
1964 353 2,201 215 2,375 3, 380 371
1965 330 2,057 201 1,482 6, 560 86
1966 386 2,406 235 1, 350 4,880 110
1967 224 1, 397 136 1,701 5, 900 108
1968 180 374 42 2, 640 2,450 140
1969 790 838 390 2,650 5, 680 118
1970 263 2,515 289 4, 244 10, 550 111
1971 180 11, 380 578 5, 268 23, 345 296
1972 355 9, 408 440 6, 654 22,610 212
1973 738 1, 250 178 908 8, 740 54
1974 255 4,784 261 1, 292 7, 800 42
1975 413 6, 909 114 634 5,070 94
1976 155 2,587 313 1, 480 4, 050 74
1977 235 1, 465 143 948 6, 210 86
1978 115 1, 450 302 6, 488 5,190 62
1979 188 455 158 4,418 9, 190 88
1980 37 0 2,690 56
1981 62 10 81 10 4,820 38
1982 9 3, 150 76
1983 - 3, 695 40
1984 - - - 2, 606 164
1985 - 9 4, 800 168
1986 - 0 3,711 124
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Table 27. Freshwater life history of fall chinook. The
devel opnental stage timng represents basinw de averages, |oca
conditions may cause some variability.

Devel opmental St ages Time of year Peak occurrence
Adul t i nm gration August - Sept enber August - Sept enmber
Adul t hol di ng August - Cct ober August - Cct ober
Spawning _ Cct ober - Novenber Cct ober
Egg/alevin i ncubation Cctober-March Cct ober - February
Ener gence Januaag-whrch January- Mar ch
Rear i ng Jan- Decenmper (12 nos.) Feb-June (5 nos.)

Juvenil e emgration June- Decenber June- August

Run size of naturally produced fall chinook in the Cowlitz
River was estinmated by Devore (1987) at 1,661 fish for 1983
t hrough 1985, 12.8 percent of the total. For 1983 through 1985,
57. 24 percent of the chinook run or 7,317 fish had returned to
the rack. For 1981 through 1988, an average of 7,623 fish
returned to the rack, which when divided by 0.5724 and then
multiplied by 0.128 results in 1,705 natural fish.

Toutle River pre-eruption run size was estimted at 11,943
fish, based on an average 4,183 fish rack return, 6,573 natura
spawners, and a sport catch of 1,187 fish. lying the 12.8
percent natural fish conponent results in 1,5 g natural fish

On the Coweeman, 12.8 percent of the 90 fish spawning
escapenent was 12 fish.

Devor e (198&)_docunented 1983 through 1985 age and sex
structure for Cowitz R ver naturally spawning (hatchery and
natural origin) fall chinook, the only data available for the
subbasin (Tabl e 28). Lenﬁth at age information was unavail abl e.
All fish were assumed to have mgrated as fingerlings. Overall,
femal es made up 52 percent of the total

No fecundity information was found for naturally produced

fall chinook in the Cowitz Subbasin. Egg-to-snolt and smolt-
to-adult survival rates for the Cow itz Subbasin are unknown.
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Table 28. Ccean age and sex of Cowlitz River naturally spawning
fall chinook (hatchery and natural origin) (Devore 1987).

Ccean Age
1 2 3 4 5

Age Conposition 5.1% 13.0% 68.3% 13.4% 0.2%
f enal es 0. 0% 19.2% 58.9% 67.7% 100.0%
No. Fish 570 1,440 7,581 1, 487 23%

The Northwest Power Planning council's nodel showed
production capacity was 2,183,000 snolts for the Cowitz R ver
(bel ow Mayfield); 2,799,000 in the Toutle; and 602,000 in the
Coweenan; 5,584,000 snolts overall.

Above Mayfield, the Northwest Power Planning Council's node
estimated 357,000 smolts coul d be produced fromthe Tilton R ver
and 4,028,000 above Cow itz Falls. Data on streans was acquired
t hr ough Meekin (1962), Birtchet (1963), Thonpson and Rot hf us
(1969), Easterbrooks (1980) and U S. Forest Service personnel
Sonme fall chinook habitat is no | onger avail abl e above Mayfi el d;
Thonpson and Rothfus (1969) estinated 28 percent of the spawning
occurring above Mayfield was in the area Inundated by Mayfield
and Mossyrock pools. Easterbrooks (1980) estinmated a nmaxi mum of
4,254,000 fall chinook snmolts could be produced upstream of
Cowitz Falls. However, reintroducing anadronous fish above
Mayfield is not the preferred option because of the problens
mentioned in Part | of this docunent. |f and when these problens
are resolved, reintroduction of fall chinook nay becone a
gealistic option. However, this is not likely in the near

ut ure.

Suppl enent ati on History

Fal | chi nook have been planted into the Cow itz Subbasin
since at least 1951. The Cowlitz River received only one plant
of fall chinook between 1951 and 1967 -- 203, 769 Toutle River
origin fingerlings in 1952 into the Tilton River. Brood stock
for Cowitz Plants has subsequently been Cow itz stock except for
some of the fish planted in 1968 (Toutle), 1971 (Kalama), and
1981 (Big Creek, Kalama, Bonneville) (Appendix D). Since the
Cowl itz Sal non Hatchery started operating, Cowmitz River
ﬁroductlon was managed primarily as a | ower Colunbia R ver

atchery stock. Purpose of the programwas to naintain the run
and provide fish for comercial and sport fisheries. Mean
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survival (ocean and river) of hatchery fish averaged 0.29 percent
(range: 0.05 percent to 0.56 percent) for 1980 through 1983 brood
years (A Appleby, WDF, pers. commun.).

The Toutl e R ver has been stocked since at least 1951 with 1
mllion to 6 mllion fingerlings released annually until 1980.
After 1967, the stock used was primarily Toutle although sone
ot her stocks were used in 1967 (Spring Creek and Bi? Creek), 1979
(Kal ama), and 1987 (Washougal and Kalama). Toutle fall chinook
were managed primarily as a |ower Colunbia River hatchery stock
Sei del and Mathews (1977) found June-released (2 to 3 grans)
Toutle fall chinook fingerlings survived at a mninum of 0.20
percent while Cctober (19 g), January (27 g) and April (57 Q)
rel eases survived at a m ninumof 1.02 percent, 2.86 percent and
10. 01 percent, respectively. The Washi ngton Department of
Fi sheries uses 0. 44 percent fingerlinﬁ-to-adult survival for
Toutle fall chinook. The Toutle Hatc ery was destroyed in the
1980 eruption of Munt St. Helens. Toutle production is
presently bei ng suppl enmented with annual production of about 2.5
mllion tingerlings from Beaver Slough on the Geen R ver

The Coweeman River received plants of fall chinook from at
| east 1951 to 1979. Since 1967, stocks included Spring Creek
Washougal , and Toutle. Performance of plants was not eval uated

Fi sh Production Constraints

Production constraints for fall chinook in the subbasin are
somewhat simlar to that previously nentioned for w nter
steel head (Table 9). Sedinmentation and tenperature problemns,
commonly associated with logging and farmng activities, were
most frequently nentioned.

Hat chery Production
Cowitz River

On the Cowitz River, the Cowitz Sal non Hatchery is the
only production facility rearing fall chinook. The hatchery has
4,320 Heath incubation trays with a capacity of 30 mllion eggs:
stratified egg-takes increase egg capacity to over 40 mllion
There are also 18 5! X 100" kettles with about 500 gpm fl ow each,
and 36 20' X 100' Burrows ponds with 1,800 to 3,000 gpm fl ow
each. Six to seven of the Burrows ponds are used for adults wth
about 3,000 gpm flow, and juveniles in the remainders with 1,800
to 2,400 gpm  Production trom 1977 through 1987, excluding 1980,
averaged 6,508,515 fingerlings and in 1988 total ed 168, 000
pounds. (bjectives of the programwere to naintain a hatchery
return of 8,300 fish while providing fish for comrercial and
sport fisheries. Mtigation goal of all species at the hatchery
i ncludes 8,300 fall chinook, 17,300 spring chinook, and 25,500

Fall Chinook - 73




coho. Oiginal hatchery designs called for 10 mllion fal
chinook juveniles anounting to 66,400 pounds. Production for all
progranms anmounts to about 600,000 pounds while design capacity
was 494,810 pounds.

Brood stock source is the Cowitz River via hatchery rack
returns. Males and fenmales are spawned at a |-l ratio. Ovarian
fluid is tested fromfemales for IHN virus and eggs are water
hardened in iodophor. Eggs fromIHN positive fenales are planted
as fry in the lower river

In the Cowitz River, hatchery run size was estinmated by
Devore (1987) for 1983 through 1985 at 11,302 fish. For 1981
through 1988, run size of hatchery fish was estinmated by taking
the 1981 through 1988 average rack return (7,623 fish) and
dividing it by the percent of fish enterin% the rack in 1983
t hrough 1985 (57.24 percent from Devore 1987) and then
subtracting 12.8 percent natural fish. This results in a total
run size of 13,318 fish of which 11,613 were hatchery origin. A
rack return of 8,300 adults would be equivalent to 10,061 tish
(jacks and adults), which when divided by 0.5724 would result in
a total run size of 17,577 fish.

Returns of adults to the hatchery increased substantially
after 1986 to over 10,000 fish, but averaged 1,335 jacks and
6,288 adults in 1981 through 1988 (Table 29). Jacks conprised an
average of 17.5 percent of hatchery returns in 1981 through 1988.
Wien about 6,300 adults return to the rack, about 1,150 fenales
are sold as excess fish

Table 29. Return of fall chinook to the Cowitz Sal nmon Hatchery.

Year Jacks Adul ts Year Jacks Adul ts
1977 1, 286 2,579 1983 498 5, 969
1978 1,792 2, 860 1984 586 5,117
1979 801 6, 155 1985 3, 348 6, 434
1980 221 1, 968 1986 1,923 10, 757
1981 976 4,697 1987 1, 267 11, 693
1982 1, 130 4, 284 1988 953 13, 931
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Adult tine of return, time of spawning, incubation period,
and juvenile emgration time are simlar to Cowlitz natural fal
chinook. Fecundity of fall chinook spawned from 1982 t hrough
1987 averaged 4, 368 eggs per femal e (n=14,370). The production
goal in 1988 was 6.5 mllion fingerlings rel eased in June at 7.6
grans and 900,000 fingerlings released in Septenber at 30.3
grans, a total of 168,333 pounds.

Freshwat er age anal ysis for 1982 through 1987 hatchery fish
found 91.7 percent of fish had mgrated to the ocean as age-0
fingerlings while 8.3 percent mgrated as yearlings. There was a
| arge rel ease of Kearl|ngs fromthe hatchery in 1981, a result of
holding fish in the hatchery until river conditions inproved
after the volcanic eruption. Mbst of the adults with yearling
freshwater age probably came from this group.

Sal twat er age conposition of hatchery fall chinook in 1982
t hrough 1987 found a dom nance of 2-ocean mal es and 3-ocean
femal es (Table 30). Mean length of nales and fenmales was 72.4 cm
and 81.4 cm respectively, and 76.2 cmoverall. Fenuales
conprised 42.1 percent of the total fish sanpled.

Egg-to-fry survival in the hatchery was 92.9 percent for
1982 through 1986. Fry-to-snolt survival was 94 percent
resulting In an egg-to-smolt survival of 87.3 percent. smol
to-adult survival of hatchery fish for 1980 through 1983 brood
years averaged 0.29 percent with a range from0.05 percent to
0.56 percent (A Appleby, WDF, pers. comun.). Recent data
indicates greater returns with rel eases of larger (nore than 7.6
grams) fingerlings in June (P. Seidel, WDF, pers. comun.).

Table 30. Cowlitz Hatchery fall chinook ocean age, sex and
length profile, 1982-1987 (WDF records, Battleground, WA

Ccean Age
1 2 3 4 5

Age Conposition 9.6% 42.0% 44.1% 4. 3% . 04%

Percent Femal e 0.0% 29.4% 60.4% 73.3% 100.0%
Length (cm M 46. 8 71.2 86. 8 97.0 - -
Length (cm F -- 75.0 83.3 90. 8 88.0
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The genetic work described for winter steel head by M| ner et
al . (1980) and Schreck et al. (1986) was al so done for Cowitz
hat chery fall chinook.

The major constraint at the Cowitz Sal non Hatchery is
facility size. Wthin the hatchery, bacterial kidney disease
(Reni bacteri um sal moni narum has been rated the nost” severe
pathogen affecting production, followed by |ow tenperature
di sease (Cytophaga psvchronhilia), bacterial henorrhagic
septicema and enteric redmouth (Yersinia ruckeri). Actions that
coul d inprove production include facilTity enlargenent or
modi fication and disease control

Toutl e R ver

On the Toutle River, the Toutle Hatchery was destroyed in
the May 1980 eruption of Munt St. Helens. The facility was
conprised of 24 20' X 80' raceways with 125 to 140 gpm each
4,870 square feet of adult hol ding ponds with 800 gpm flow, and
Deer Springs pond, 0.3 acres with 6-cfs flow  Production
exceeded 3 mllion fingerlings annually. Snholt-to-adult survival
averaged 0.57 percent %A. Appleby, WDF, pers. commun.).

Present salnmon culture facility on the Toutle is Beaver
Slough with a 100' X 900! dirt bottom pond with 9,000 gpm fl ow.
Aso, a 50' X 100' pond is present. The facility was re-opened
in 1986 after several years of being closed. In 1987, production
was 902,400 fall chinook fingerlings (12,892 pounds) and 333, 350
coho smolts (16,668 pounds), a total of 29,560 pounds. |np &988,
production increased to 2,419,000 fall chinook F33,137 pounds)
and 306, 900 coho (21,921 pounds), a total of 55,058 pounds.
chi nook fry have been trucked in fromother stations in January
and February and released as fingerlings in June. PBrood stock
has been a m xture of |ower Colunbia R ver sources -- Gays
River, Big Creek, Kalama, and Washougal . Frv-to-finagerlin
survival was 99.6 percent and 98.4 percent tor 1987 gnd 1938
rel eases, respectively.

After 1980, hatchery run size and hatchery returns of Toutle
River fall chinook could not be enunerated since the hatchery was
destroyed and turbidity precluded accurate spawning escapemnent.
For 1972 through 1979, hatchery returns averaged 4,183 fish (King
1987) while naturally spawning fish averaged 6,573 fish. jacks
conprised 1.9 percent of hatchery returns.

Adult magration timng, age structure, sex ratio, tinme of
spawni ng, fecundity, egg incubation tine, snolt age, juvenile
magration timng, and survival rates were not docunented after
1980, but are thought to be typical of |ower Colunbia R ver
hat chery st ocks.
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The genetic work described for wnter steel head by MIner et
al . (1980) and Schreck et al. (1986) was al so done for Toutle
hat chery fall chinook.

Present constraints at the Beaver Slough facility include
| ack of manpower, lack of funds, a marginal water intake
structure, high sunmmer tenperatures, disease, and facility size.
Production inprovenents coul d be obtained via adequate funding to
of fset the aforenentioned problemns.

Coweerman River

No salnmon rearing facility exists on the Coweeman River.
However, interest has been expressed in evaluating potential
rearing sites. Smolt-to-adult survival was estimated to be 0.25
percent (A Appleby, WDF, pers. commun.).

Har vest

Cowmitz fall chinook are a | ower Col unbia River hatchery
stock that contributes to ocean commercial and recreational
fisheries. The System Planning Mdel used a conbined ocean and
Col unbia River harvest rate of 87.1 percent. Natural fish in the
subbasin may be underescaped due to high harvest rates of |ower
Col umbi a Ri ver hatchery stocks.

Wthin the subbasin, pre- (1977-1979) and post-eruption
(1982-1986) harvest (jacks and adults) averaged 5,473 and 2, 186
fish, respectively (Table 31). Post-eruption harvest has been
solely in the Cowitz River and harvest rate averaged 14.4
percent (from Devore 1987).

In 1980 and 1981, a commercial gill net fishery in the |ower

Cowitz River harvested returning fall chinook and coho. Catch
was 9,281 and 9,366 fish for 1980 and 1981, respectively.
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Tabl e 31. Cow itz Subbasin fal

chi nook harvest and spawni ng

escapenent (escapenents from Kreitman and LeFleur, DF,
menor anduns: harvest from WDF punch-card data).

1977 1978 1979 1980 1981
Spawni ng Escapenent
Cowl itz Hatchery 3, 865 4,652 8,952 2,189 5,673
Toutl e Hatchery 3, 660 5,814 17 - - - -
Natural /wld
Cowitz 6, 210 5, 190 9,190 2,690 4,820
Tout | e 2, 652 8, 297 5, 196 unk unk
Coweeman 86 62 88 56 38
Subt ot al 16,473 24,015 28, 202 4,935+ 10,531+
Subbasin Har vest
Recreation Harvest
Cowitz 4,263 4,922 3, 615 1,171 1,828
Toutl e 166 1, 325 2,071 0 0
Coweeman 3 54 0 12 0
Cow itz Commercial Catch - 9, 281 9, 366
Tot al Harvest 4,432 6, 301 5, 686 10, 464 11,194+
TOTAL INRIVER RUN 20, 905 30,316 33,888 15,399+ 21,725+

(conti nued)
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Tabl e 31 conti nued.

1982 1983 1984 1985 1986

Spawni ng Escapenent.

Cow itz Hatchery 5,414 6,467 5,703 9,782 12,680
Toutle Hatchery - — - - -- -
Natural /wild

CowWitz 3, 150 3,695 2,606 4, 800 3,711

Toutl e unk unk unk unk unk

Coweeman 76 40 164 168 124
Subt ot al 8,640+ 10,202+ 8,473+ 14,750+ 16,515+

Subbasin Harvest (Recreational)

Cowlitz 1,768 407 2,337 2,848 3,570
Tout | e 0 0 0 0 0
Coweenan 0 0 0 0 0
Total Harvest 1, 768 407 2, 337 2, 848 3,570

TOTAL INRIVER RUN 10,408+ 10,609+ 10,810+ 17,598+ 20,085+

In the Cowitz River, the dam construction m'tiNPation goal
is based on an escapenent of 8,300 adults to the Cowitz

Hat chery. This goal allows for hatchery egg-take needs, inriver
sport harvest and sone natural spawning. The \Washi ngt on
Department of Fisheries and Tacoma City Light mtigafion goal can
be heavily influenced by ocean and Colunmbia River harvest. The
Department of Fisheries” harvest nmanagenent goal is to allow only
enough fish back to the hatchery to naintain production. Fish in
excess of hatchery needs are usually sold. Therefore, nost
harvest of Cowlitz fall chinook is intended for the ocean and
Colunbia River. Consequently, existing harvest managenment
practices by the Departnent of Fisheries are sonmetimes in direct
conflict with Tacoma Gty Light's mtigation agreenent for this
species. Tacoma Gty Light has tentatively expressed a desire to
reeval uate the m'tidqati on package to seek a nmeasurenent of
mtigation not based solely on adult returns to the hatchery.

In the Toutle River, nmanagenent goals are to return
production and harvest to pre-eruption levels. Toutle River fall
chinook are anticipated to be managed as a hatchery stock.

Fall Chi nook - 79




Coweerman River fall chinook are presently managed as a | ower
Col umbia River hatchery stock

Managenent procedures within the subbasin consi st of
regul ati on through the Washi ngton Fisheries Departnent's sport
harvest restrictions. For fall chinook on the Cowitz River, the
daily limt is six salmon of |o-inch mninumsize, of which two
may exceed 24 inches. The-season runs from August 1 through
March 31. Chinook over 28 inches nust be rel eased after COctober
1 above Blue Creek (about RM 40) to protect spawning fish. The
Toutle River watershed is closed to salnmon angling. The Coweenan
is open from Septenber 1 to Decenber 31 downstream of the nouth
of Miulholland Greek with a daily Iimt of six chinook or coho
jacks of lo-inch mninmum size. Enforcenent activities consist of
Washi ngton Fisheries and Washington Wl dlife personnel checking
anglers for conpliance with harvest restrictions.

speci fic Considerations

The Cowl itz subbasin i s managed as a | ower Col unbia River
hatchery stock and consequently, escapenent of natural fish
conprising 12.8 percent of the return, is not an active
managenent goal. Mdst harvest of subbasin fish is intended for
outsi de the subbasin since the inriver harvest rate is only 14.4
percent of the inriver run.

Mtigation level of fall chinook to the Cowitz River is
8,300 adults to the Cowitz Sal mon Hatchery, which allows sport
harvest opportunity and natural spawning escapenent. The
mtigation goal can be heavily influenced by ocean and Col unbi a
River harvest. The Washington Fisheries Departnent's harvest
managenent goal is to allow only enough fish back to the hatchery
to maintain production. Present constraint on the Cowitz River
is hatchery production. The Cowl itz Hatchery juvenile fall
chi nook programis producing 253 percent of designed capacity (in
pounds) . | nproved returns within the |last several years sug?est
that within the parameters of the mtigation agreement, the fal
chi nook program shoul d be reduced and repl aced by spring chinook,
which are returning below mtigation requirenents. Sur vi val of
hat chery fingerlings averaged about 0.29 percent (1980-1983
broods). Recent data indicates inproved survival of juveniles by
rel easing large fingerlings in June.

Nat ural production capacity in the Cowitz R ver was
estimated at 2,183,000 fingerlings. Habitat in the Cowitz bel ow
the Toutle was severely inpacted with the 1980 vol canic eruption
and much of the rearing area for natural production may have been
temporarily destroyed. Construction of the sedinment retention
structure on the North Toutle will reduce sedinentation in the
| oner Cowlitz, which should inprove habitat and possibly sport
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harvest.  However, habitat may not fully recover due to the
di king, which occurred after the eruption to protect human

property.

. On the Toutle River, fall chinook are being reestablished
primarily through hatchery production. Prior to 1980, hatchery
fingerling survival was estimated at 0.57 percent. The Northwest
Power Pl anning Council's nodel estimated 2,799,000 natural
fingerlings could be produced. Current natural production will
increase as habitat inproves. The sedinent retention structure
w Il render about six mles of the North Fork Toutle and parts of
several tributaries as unusable to fall chinook. Adults noving
above the structure have to be trapped and haul ed.

The Coweeman R ver has potential for natural production of
602,000 juveniles. Because of high harvest rates on |ower
Col unbi a River hatchery stocks, the Coweeman has probably been
underescaped. Fingerling-to-adult survival was estimated at 0.25
percent. Managenent for adequate escapenent for natura
production in the Coweerman woul d probably result in |arge
surpluses on the Cowitz River and in the future, the Toutle
River.

Critical Data Gaps

No data was found for egg-to-snolt survival and smolt-to-
adult survival of natural fall chinook for this watershed. pgta
I's needed on hatchery-to-natural ratios; age conposition
escapenent data for the Toutle is lacking due to turbidity.
| nvestigations are needed to determne it significant sources of
snmolt nortality exist within the subbasin.

bj ecti ves

St ock: Cowitz R ver Fall Chinook

Uilization Cbjective: 2 000 fish for sport harvest and
support of out-of-basin harvests. The utilization objective
has priority wthin the subbasin.

Bi ol ogi cal (bjective: Majntain, bjological stock
characteristics such as size, timng, "and age structure.

Fall chinook in the Cowitz River have nmet this objective
and consequently, no alternative strategies are offered.
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St ock: Toutl e R ver Fall Chinook

Utilization Objective: 1,800 fish for sport harvest and
support of out-of-basin harvests. The utilization objective
has priority within the subbasin.

Bi ol ogi cal Cbjective: Mintain biological stock
characteristics such as size, timng, and age structure of
| oner Col unbia River hatchery fall chinook

This level of fall chinook production would return the
Toutle to pre-eruption levels. This would require 12,889
fish back to the river, which would provide an out-of -basin
harvest of 87,181 fish, a total of 100,070 fish.

St ock: Coweeman R ver Fall Chinook

Uilization Objective: Support out-of-basin harvests. The
utilization objective has priority within the subbasin.

Bi ol ogi cal (bjective: Maintain biological stock
characteristics such as size, timng, and age structure of
| oner Colunbia River hatchery fall chinook

Exi sting subbasin returns are estimated at 13,318 fish in
the Cowitz Rver, 90 fish in the Coweerman River, and Toutle
pre-eruption levels of 11,943 fish. For calibrating the
System Pl anning Mdel, 70 percent of the Toutle pre-eruption
| evel was used (7,290 hatchery and 1,070 naturalf for a
total return of 21,768 fish, representing a total production
of 169,539 fish at existing harvest rates. The System

Pl anni ng Mbdel was calibrated to reflect sales of "carcasses
sold at the Cowitz Sal non Hatchery.

Alternati ve Btratesies

Strategies for fall chinook have specific thenes that try to
neet objectives wth natural production followed by |ess natural
methods as necessary. Actions identified under each strategy are
closely related to the theme. Strategy 1 has a natura
production thene seeking to inprove the productivity of the
existing natural stock. Strategy 2 is a "benign" suppl enentation
strategy, enphasizing actions to devel op a single suppl enented
run wWith yet higher productivity. Strategy 3 relies on a
traditional hatchery program to neet objecylves. Only those
actions necessary for the success of a hatchery program woul d be
included in Strategy 3.
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Modeling results for each strategy are presented in Table 32
as fish Broduced at "maximum sustai nable yielda" (MSY). The
sustai nable yield of a fish population refers to that portion of
t he popul ation that exceeds the nunber of fish required to spawn
and maintain the population over time. Sustainable yield can be
"maximzed, " termed MSY, for each stock at a specific harvest
level. The MSY is estimated using a formul a (Beverton-Holt
function) that anal yzes a broad range of harvest rates. Subbasin
pl anners have used MSY as a tool to standardize results so that
deci sion nmakers can conpare stocks and strategies.

I n MSY nanagenent, managers set a spawni ng escapenent |eve
and the remaining fish (yield) could theoretically be harvested.
In practice, a portion of the yield may be reserved as a buffer
or to aid rebuilding. Thus, managers nay raise the escapenent
level to neet a biological objective at the expense of a higher
utilization objective.

The anount of buffer appropriate for each stock is a
managenent question not addressed in the subbasin plans. For
this reason, the utilization objective, which usually refers to
harvest, may not be directly conparable to the MSY shown in Table
32. At a mninum a strategy should produce an estimted MY
equal to or greater than the utilization objective. A MY
substantially larger than the subbasin utilization objective may
be needed to neet subbasin bi ol ogi cal objectives.

Esti mated costs of the alternative strategies below are
summarized in Table 33.

STRATEGY 1. Natural Production. This strategy seeks to achieve
the objectives by elimnating sources of direct nortality to
natural fish, answering managenment questions and reduci ng
risks of genetic nodification of natural stocks.

This strategy provides for prudent stewardship of existing
habitat and water quality in the historic distribution range
through various existing laws and agreenents. Streans in

t he subbasin need to be inventoried for sunmer tenperature
profiles: those exceeding tenperature sensitivity criteria
shoul d be classified as such through the Departnent of

Nat ural Resources so future inpacts will be mnimzed

Ri pari an zones should be managed to provide a conti nuous
recruitment of large organic debris into the subbasin
system  Fishways shoul d be nai nt ai ned.

Hypothesis:  Existing habitat, if proper

. _ _ | y managed, shoul d
provide a nunber of tingerlings toward the

obj ecti ves.
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Assunptions: This strategy assunmes egg-to-snolt survival
could be increased by a relative 10 percent in the System
Pl anni ng Model .

Nuneric Fish Increases: An additional 62 fish would return
to the subbasin at eX|st|n% harvest rates and total _
production woul d increase by 573 fish at maxi num sust ai ned

yi el d.

ACTIONS: 1

1. Maintain at |east current |evel of stream habitat _
quality and quantity. Seek inproved water quality via
reduction of sedimentation. Investigate to determ ne

if significant sources of fingerling nortality exist
Wi thin the subbasin.

STRATEGY 2:  Suppl enentation. This strategy seeks to achieve the

obj ectives by suppl enenting natural production with an
appropriate existing hatchery stock or natural stock. any
actions identified in Strategy 1 necessary for the succesS
of the supplenentation program are al so required.

Hypothesis:  Because of high harvest rates on | ower Colunbia
R ver hatchery populations, the Coweenan is probably
underseeded; wth an egg-to-snolt survival of 50 percent and
potenti al egg deposi tion of spawners, 17 percent of capacity
hsbbflpg used. Planted fingerlings would use existing
abitat.

Expandi ng the Beaver Slough facility would increase the
nunber of fingerlings produced to equal pre-eruption |evels.

Assunptions: A total of 1 mllion fry would be planted into
t he Coweeman and these were assuned to have 50 percent
initial survival

Numeric Fish Increases: An additional 1,382 fish would
return to the subbasin fromthese actions. Total production
I ncrease would amount to 9,938 fish at MSY

ACTIONS: 1-3
1. -
2. Pl ant the Coweenman watershed with 1 mllion fry.

3. Expand the Beaver Slough rearing facility on the Toutle
Ri ver by 600,000 fingerlings.
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STRATEGY 3: Hatchery Production. This_strateg¥ seeks to achieve
the objectives solely through traditional hatchery
production. Only those actions necessary for naintenance of
the hatchery program are included.

Hypot hesis:  Increased production of fingerlings would
i ncrease the nunber of adults produced.

Assunmptions: This strategy assumes that increased
fingerling survival will result in commensurate adult

I ncreases.

Numeric Fish Increases:. This strategy would increase
subbasin returns by 3,460 fish. Total production increase
woul d be 24,823 fish at MSY. This strategy woul d neet

obj ectives.

ACTIONS: 3, 4

3. -

4. Construct rearing facilities on the Coweeman River to

produce 1 mllion fingerlings.

STRATEGY 4: Natural Habitat Expansion. This strategy seeks to
achi eve objectives by expanding accessible natural spawning

and rearing habitat, and freshwater fishing areas

This strategy restores fall chinook runs to the upper

Cow itz Basin by installing adult and juvenile collection
and hauling facilities to pass fish around the dans. The
Nor t hwest Power Plannin? Council's smolt capacity node

i ndicated about 4.4 mllion snmolts could be produced above

Mayfi el d.

Hypothesis: Increased habitat will increase natura
producti on. ‘

Assunptions: This strategy assumes that fall chinook will
reestablish thenselves in the newy available habitat.

Probl ens concerning disease, hatchery and natural stock
separation, financial responsibility, and harvest nanagenent
i ssues need to be resolved. Al so assuned is that dam
passage will be achieved wwth a mnimumof nortality and
delay as a result of handling.

ACTIONS: 1, 5
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5. Resol ve technical and financial problens that currently
prevent danlﬁassage. Restore fall chinook runs
starting with hatchery suppl enentation, and then
devel op sel f-sustaining runs.

Recommended Strateqy

Strategy 3, hatchery enhancenent, is the reconmrended
strategy. Fal | chinook in the subbasin are nmanaged as a
hat chery stock with associ ated hi gh ocean and Col unbia Ri ver
harvest rates; relatively small inbasin harvest will be realized
whil e out-of-basin harvest will be substantial. This strategy
neets the objectives and al so all ows production on the Toutle
River to reach pre-eruption levels. The SMART anal ysis supports
this recommendati on (Appendix B).
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Table 32. System Planning Model results for fall chinook in the Cowlitz Subbasin. Baseline value is for
pre-mainstem implementation, all other values are post-implementation.

Utilization Objective:
Provide a subbasin harvest of 2,000 fish in the Cowlitz River, 1,800 fish in the Toutle River and
support out basin harvest from the Coueeman River.

Biological Objective:
Maintain biological characteristics of lower Columbia River hatchery stock.

Strategyl Maximun2 Total3 Total4 out of5 Contribution6
Sustainable Spawning Return to Subbasin To Council®s
Yield (MSY) Return Subbasin Harvest Goal (Index)
Baseline 7,478 -C 12,499 21,366 143,955 0¢ 1.00)
All Nat 7,712 -C 12,340 21,423 144,471 573( 1.00)
1 7,712 -C 12,340 21,423 144,471 573( 1.00)
2 9,073 -c 12,249 22,683 152,575 9,938¢ 1.06)
3% 9,884 -C 13,344 24,711 165,433 24,823( 1.15)
4 N/M
*Recommended strategy.
N/H denotes a strategy that was not modeled.
1Strategy descriptions:
For comparison, an "all natural” strategy was modeled. It represents only the natural production

(non-hatchery) components of the proposed strategies plus current management (which may include
hatchery production). The all natural strategy may be equivalent to one of the alternative
strategies below.

1. Aggressive habitat protection. Pre Mainstem Implementation.
Strategy 1 plus 1,000,000 hatchery fry and 600,000 hatchery smolts. Pre Mainstem
Implementation.

3. Baseline plus 1,600,000 hatchery smolts increase smolt to smolt survival to 0.93. Pre
Mainstem Implementation.

4. Strategyl plus resolving technical and financial problems that currently prevent dam passage.

ZMSY is the nunber of fish in excess to those required to spawn and maintain the population size (see text).
These yields should equal or exceed the utilization objective. C = the model projections uhere the
sustainable yield is maximized for the natural and hatchery components combined and the natural spawning
component exceeds 500 fish. N = the model projection where sustainable yield is maximized for the naturally
spawning component and is shown uhen the combined MSY rate results in a natural spawning escapement of less
than 500 fish.

3Total return to subbasin minus MSY minus pre-spawning mortality equals total spauning return.
4Total return to the mouth of the subbasin.

5Includes ocean, estuary, and mainstem Columbia harvest.

6The increase in the total return to the mouth of the Cotumbia plus prior ocean harvest (as defined by the

Northwest Pouer Council®s Fish and Wildlife Program), from the baseline scenario. The index () is the
strategy’s total production divided by the baseline®s total production.
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Table 33. Estimated costs of alternative strategies for Cowlitz fall chinook. Cost estimates represent new
or additional costs to the 1987 Columbia River Basin Fish and Wildlife Program; they do not represent
projects funded under other programs, such as the Lower Snake River Compensation Plan or a public utility
district settlement agreement. (For itemized costs, see Appendix C.)

Proposed Strategies

1 2 3* 4

Hatchery Costs

Capitay 0 713,000 368,000 0

O&M/yr 0 21,250 40,000 0
Other Costs

Capita,3 0 0 0 0

O&M/Yr} 30,000 0 0 30,000
Total Costs

Capital 0 713,000 368,000 0

0&M/yr 30,000 21,250 40,000 30,000
* Recommended strategy.
! Estimated capital costs of constructing a new, modern fish hatchery. In some s&basins, costs may be

reduced by expanding existing facilities. For consistency, estimate is based on $23/pound of fish produced.
Note that actual costs can vary greatly, especially depending on whether surface or well water is used and,
if the latter, the number and depth of the wells.

2 Estimated operation and maintenance costs per year directly associated with new hatchery production.

Estimates are based on $2.50/pound of fish produced. For consistency, O&M costs are based on 50 years.

3 Capital costs of projects (other than direct hatchery costs) proposed under a particular strategy, such as
enhancing habitat, screening diversions, removing passage barriers, and installing net pens (see text for
specific actions).

4 Estimated operation and maintenance costs per year of projects other than those directly associated with
new hatchery production. For consistency, 0&M costs are based on 50 years.
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SPRI NG CH NOOK SALMON

Fi sheri es Resource

Nat ural Production
H story and Status

H storically, spring chinook in the subbasin were primarily
found in the Cowitz River. The washington Fi sheri es_Depart nment
(1951) estinmated that 400 spring chinook entered the Toutle
River. Escapenent to the Cowitz River was estimted at 10,000
fish. Distribution in the Cowitz R ver was estimated to be 200
fish to the Tilton River, 8,100 to the G spus River and 1,700
fish to the upper Cowitz (WDF 1951). On the Cowlitz River for
1962 through 1966, an average of 8,720 adult and 1,208 jack
spring chinook were counted at Mayfield Dam ( Thonpson and Rot hf us
1969). Spawni ng surveys indicated all spawning occurred above
Mayfi el d; Washington Fisheries (1951) indicated spawing in the
Cowl itz occurred above packwood and i1 n the G spus between Iron
Creek and East Canyon Creek. In the Tilton River, Thompson and
Rot hfus (1969) indicated spring chinook were reported in 1945,
but subsequent spawning in the Tilton has not been observed for
years. The Cowl i1tz Sal non Hatchery was conpleted in 1967 to
ngiptain the spring chinook run at a rack return of 17,300
adul ts.

From 1974 through 1980, an average of 2,838 spring chinook
adults were trucked above Mayfield info the Tilton and upper
Cowlitz rivers to provide sport fishing opportunity and natural
Broductlon (Stober 1986). Since 1981, no spring chjnook have

een planted above Mayfield because of possible™risk of IHN virus
contamnation of the water supply at the Cowitz Sal non Hatchery.

Spring chinook in the Cowitz R ver are currently a hatchery
stock. Al though some spring chinook spawn naturally In the
river, few returning adults originate from natural spawning.
Fal | chinook spawn In the sane areas and redd superinposition
occurs.

Life Hstory and Popul ation Characteristics

The Northwest Power Planning Council's nodel estinmated a
smolt capacity of 329,400 snolts for the Cowitz River bel ow
Mayfield and /88,400 snolts in the Toutle, 1,117,800 overall.
Based on historic adult returns, the Toutle production estinate
IS an overestinate.

~ Above Mayfield, the Northwest Power Planning Council's nodel
estimated 1.6 mllion snolts could be produced. Estinmates
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excluded the Tilton River as spring chinook were not found in the
Tilton after about 1950 (Thonpson and Rot hfus 1969). Data on
streans was acquired through Meekin (1962), Birtchet (1963),

Rot hfus and Thonpson (1969), Easterbrooks (1980) and U.S. Forest
Service personnel. Sone pre-dam habitat is no | onger avail able
due to inundation fromthe pools behind the dans. Easterbrooks
(1980) estimated a maxi num of 1,157,400 spring chinook snolts
coul d be produced above Cowlitz Falls. However, reintroducing
anadronous fish is not a preferred option because of the problens
listed in Part |I. Reintroduction above Mayfield is not likely in
the near future.

Production fromnaturally spawni ng adult chinook and
juvenile plants in the Tilton River was observed at the Mayfield
Dan1n1grant facility (Table 34). An average of 260 adults were
planted in the Tilton from 1975 through 1978 and none thereafter.
Spring chinook juveniles were planted in the Tilton River until
1978 while the upper Cowitz received plants through 1981
Tilton juvenile plants for 1974 through 1978 averaged 739, 200
fish while 1979 through 1981 upper Cow itz plants averaged
1,375,200 fish (Stober 1986).

Table 34. Spring chinook counts through the Mayfield Dam m grant
facility (Tipping, unpubl. data).

Year Number of snolts Year Nunber of snolts
1978 1,223 1982 282

1979 644 1983 4

1980 455 1984 no data
1981 24, 648 1985 0

For the System Pl anning Mdel, a token 455 fish (373 Cowlitz
and 82 Toutle) were assuned of natural origin in the subbasin.
An average of 447 fish spawned in the Cowitz R ver (Table 31).
In the Toutle River, an estimated 164 fish, half of themnatura
in origin, were assumed present. This is 1.5 percent of the
total return.
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Suppl enentation Hi story

A sal non hatchery was present in the upper Cowitz River
near the Cear Fork, but was abandoned in 1949 as a rearing
station because water tenperatures were too low.  The station
continued to take spring chinook eggs through 1950 (WDF 1951).
Wthin a few years after the 1967 conpl etion of the present
Cow itz Salnon Hatchery, all returns were considered hatchery in
origin. Brood stock for the subbasin has been Cowl itz stock
except for some WIlamette brood stock in 1967. Purpose of the
programwas to nmaintain the run and provide fish for comercia
and sport fisheries. For 1978 through 1986 rel eases, an average
of 639,788 snolts were released (Appendix D). Mean perfornance
of 1980 through 1983 brood year marked yearlings averaged 2.74
percent and ranged from 0.46 percent to 6.97 percent (A Appleby,
WDF, pers. commun.).

In the Toutle River, nost plants were unfed fry and
fingerling releases using Cowitz stock fromthe Cowlitz
Hat chery. Progranlpurpose was to provide sport and comrercia
fish. No neasure of performance was undertaken

Fish Production Constraints

Production constraints for spring chinook in the subbasin
are listed Table 9. Sedinmentation and tenperature problens
commonly associated with [ogging were nost frequently mentioned.

Hat chery Production
Cowitz River

On the Cowitz River, the previously described Cowlitz
Sal mon Hatchery is the single facility rearing spring chinook
Program objectives were to maintain a hatchery return of 17,300
adul'ts while providing for commercial and sport fisheries.
Mtigation goal of all species at the hatchery is 17,300 spring
chinook, 8,300 fall chinook, and 25,500 coho. (rjginal. hatchery
design called for 4 mllion spring chinook juvenilés (fingerlings
and yearlings) anmounting to 196,590 pounds. Recent production of
spring chinook has been 600, 000 yearlings and 2.5 mllion
fingerlings amounting to about 170,000 pounds. Production has
been increased for 1990 to 1,056,000 snolts. Producti on of all
hat chery prograns totals about 600,000 pounds conpared to the
design capacity of 494,810 pounds.

Brood stock source is the Cowitz R ver via hatchery rack
returns. Fish are spawned randomy al though fish in poor
ﬁhy5|cal condition are excluded. Managers select fish based on

atchery arrival time;, 33 percent of eggs are selected from April
returns, 22 percent fromearly My, 22 percent fromlate My, 11
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percent from June, and 11 percent from July arrivals. Mles and
females are spawned at a |-1 ratio. Fenale ovarian fluid is
tested for IHN virus and eggs are water-hardened in iodophor
Fry from IHN positive females are planted in the |ower river.

In the Cowitz River, hatchery run'size has averaged 29, 699
fish from 1975 through 1987 (Table 35). Jacks averaged 36.7
percent of the total, although only 25 percent after 1978.
Hat chery returns conprised 66.4 percent while sport catch
averaged 32 percent and natural spamnln% 1.5 percent. Wth
13,000 adults to the rack, about 3,000 females are or used for
ot her purposes: if 17,000 adults returned to the rack, about
5,000 temales would be sold or used for other purposes.

Table 35. Cowitz River returns of hatchery spring chinook (WDF
records, Battleground, WA).

Sport Catch Natural Spawn Hatchery Return TOTAL
Year Adult Jack Adul t Jack Adul t Jack Adul t Jack

1975 4,103 13,361 285 166 17,277 10,048 21,665 23,575
1976 6,501 13,399 636 439 19,509 13,478 26, 646 27,316

1977 5,050 3,679 0 0 15,896 11, 563 20,946 15, 242
1978 4,253 4,032 193 365 9,329 17,570 13,775 21, 967
1979 5,483 2,287 379 183 7,561 3, 664 13,423 6,134

1980 7,723 5,686 166 31 15, 860 3,041 23,749 8,758
1981 5,356 1,717 964 157 21,601 3,503 27,921 5,377
1982 6,892 2,921 209 70 11, 536 3, 857 18,637 6, 848

1983 7,961 3,661 70 25 13, 319 4,580 21,350 8, 266
1984 7,535 599 147 14 13, 645 1,334 21,327 1,947
1985 2,914 375 156 105 6, 841 4,617 9,911 5,097
1986 2,205 1,119 467 492 4,653 4,906 7,325 6,517
1987 3,708 1, 146 71 19 13, 676 3,491 17, 455 4, 656

AVE 5,360 4,152 288 159 13,131 6, 589 18, 799 10, 900
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Adult time of return ranges from March through July (Table
36). Spawning time is August and Septenber and fry energe in
Novenber through March. Yearling fish are reared through the
followng March and released in April through June. Mst fish
are released as fingerlings in June after energence. From 1982
through 1987, fecundity averaged 3,988 eggs per fenale (n=8,479).

Sal twat er age conposition of spring chinook returning to the
hatchery in 1982 through 1987 showed a dom nance of 2-year ocean
fish (Table 37). Yearling snmolts conprised nost of the returns
except for saltwater age-4 fish. Mean length of nal es and
females was 69.1 cmand 77.6 cm respectively, and 72.5 cm
overall. Females conprised 40.3 percent of fish sanpled

Table 36. Freshwater life history of subbasin spring chinook.
The devel opmental stage tinmng represents basinw de averages,
| ocal conditions may cause sone variability.

Devel opnental Stages  Tine of year Peak occurrence
Adul t inmgration Mar ch-Jul y May- June

Adul t hol di ng Mar ch- Sept enber May- August

Spawni ng Sept enber - Cct ober Sept enber
Egg/ al evin incubati on Septenber-January Sept enber - Decenber
Ener gence Decenber - Febr uar Decenber - January
Rear 1 ng Dee- April (17 nos. Jan-April (16 nos.)
Juvenile emgration April-June Apri | - May

Table 37. Cowl itz Hatchery spring chinook age, sex and | ength
profile, 1982-1987 (L. Lavoy, WDF, pers. commun.).

Sal twater Age
0 1 2 3 4

Percent Age Conposition 1.7% 16.2% 58.5% 22.9% 0.8%

Percent Femal e 0.0% 1.0% 43.5% 62.0% 69.6%
Mal e Length ﬁcn) 31.6 55.2 73.2 85.7 86.9
Percent Yearling snmolts 100.0% 92.0% 90.0% 84.9% 14.3%

Femal e Length (cm) 64. 6 74.6 82.7 87.1
Percent Yearling snolts -- 100.0% 98.9% 88.6% 18.8%
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Hat chery egg-to-fry survival was 92.9 percent for 1982
through 1986. Fry-to-snolt survival was 85.8 percent resulting
in an egg-to-snolt survival of 79.7 percent. Snolt-to-adult
survival of marked production fish for 1980 through 1983 brood
years averaged 2.74 percent (A Appleby, WDF, pers. commun.).
However, 1982-1983 rel eases averaged 1.21 percent.

The genetic work described for winter steel head by Ml ner et
al. (1980) and Schreck et al. (1986) was also done for Cowitz
hat chery spring chinook

The nmajor constraint at the Cowitz Sal non Hatchery is
facility size. Wthin the hatchery, bacterial kidney disease
(Reni bacterium sal noni narum} has been rated the nost” severe
Bathogen affecting production, followed by erythrocytic inclusion
odi es (EIBS) and associated | ow tenperature di sease (Cytophaga
psvchroohilia), bacterial henorrhagic septicenmia and enteric
redmouth (Yersinia ruckeri). Actions that could inprove
production include facility enlargenent by including |arge
rel ease ponds, nodification of er starting containers, disease
control, and nodification of outplanting facilities.

Initial inquiries of spring chinook cooperative rearing have
recently been discussed with a sport club

Toutl e Ri ver

On the Toutle River, the previously described Toutle
_Hatchery was destroyed in the volcanic eruption. Mpst Toutl e
spring chinook were reared in Deer Springs Pond, which was |ater
destroyed when a tenporary flood control damwas breached in the
winter of 1981-1982.  Production in 1967 through 1980 averaged
33,800 fingerlings. Managers nade one rel ease of yearlings.
Eval uation of plants was not conducted. However, returns to the
subbasin were small: the 1977 through 1979 sport catch averaged
47 adults and 10 jacks. Adults were not captured at the
hat chery.

SBrin% chinook are not_PresentIy reared in the previously
described Beaver Slough facility, but could be at some |evel.
Al so, potential exists to restart the Deer Springs Pond.

Har vest

~ Subbasin harvest averaged 5,360 adult and 4,152 jack spring
chinook for 1975 through 1987.  Pre-eruption (1977- 19792 har vest
was distributed as 99 percent Cowlitz and 1 percent Toutle. The
Toutle has been closed to harvest since the eruption. Harvest
rate within the subbasin averaged 32 percent.
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Ccean and Col umbia R ver fisheries on Cowitz spring chinook
account for 43 percent of production (fromthe System Pl anni ng
Model ). Relatively little harvest occurs in the ocean while
Columbia River commercial and sport conprise nost of the harvest.

In the Cowitz River, the danwnitiggtion goal is based on an
escapenent of 17,300 adult.fish to the Cow itz Hatchery, which
represents a return to the river of 31,241 adults and jacks
combined. This allows for hatchery egg needs, sport fishing
opportunity, sone natural spawning, and obligations to the United
States vs. Oreaon agreenent. This mitigation goal can be
I nfluenced by Colunbia R ver harvest. The Washi ngton Fisheries
Department' s harvest managenent goal is to seek nmaxi num
utilization of returning adults. Fish entering the hatchery in
excess of hatchery needs are usually sold. Harvest has been
3ﬁlit anong ocean, Colunbia River and inriver sport anglers.

en |arge runs have been forecast, inriver bag and boundary
limts have been liberalized to increase sport harvest.

turn

In the Toutle R ver, managenent goals are re _
the eruption of

t
production and harvest to | evel's present prior t
Mount St. Hel ens.

oo

Har vest nmanagenent within the subbasin consists of
regul ation through the Washington Department of Fisheries' sport
harvest restrictions. The Cowitz River daily limt is six
sal mon of lo-inch mninmmsize of which three nay exceed 24
inches. The Toutle and Coweenman rivers are closed to spring
chinook harvest. Enforcement consists of Washington Fisheries
and Washington WIdlife personnel checking anglers for harvest
regul ati on conpliance.

Speci fic Consi derati ons

Spring chinook in the Cowitz subbasin are nanaged as a
hatchery stock. Little habitat is presentlﬁ avail able in the
Cow itz River while the Toutle River watershed historically
produced few spring chinook.

Sport anglers prize Cowitz spring chinook as a premer
sport and food fish while returns of 17,300 adults to the Cowitz
Sal mon Fbtcher% attract intense sport harvest interest. The
Washi ngton Fi sheries harvest managenent goal is to all ow enough
fish back to the hatchery to nmeet hatchery spawni ng needs,
provi de reasonabl e sport fishing opportunity, and neet
obligations as set forth in the United States vs. Oregon
agreenent . Harvest rate in the subbasin averaged 32 percent.

Har vest managenent regulations are not typically directed at
meeting the mtigation return goal to the hatchery of 17,300
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adults.  Population fluctuations, jin conjunction with static
harvest regulations, can result in substantial shortfalls in some
years with respect to the mtigation goal, despite consistent

rel eases of spring chinook juveniles from the hatchery.

Adult harvest and juvenile survival in the [ower Cowitz nay
be inproved with turbidity reduction from construction of the
sedi ment retention structure on the North Fork Toutle. it
limted habitat, the major production constraint in the X%mpitz
River is hatchery production; the Cow itz Sal non Hatchery
currently exceeds design capacity. Hatchery snolt-to-adult
survival averaged 2.74 percent for 1980 thrgugh 1983 brood years.

Toutle River habitat carrying capacity was estimted at
788,400 snolts. The sedinent retention structure should help
habitat recovery, although the damwill flood out sone stream
sections. Adults noving upstream of the dam are trapped and
haul ed while efficiency of juvenile downstream passage is

unt est ed.

_ As for mssing information, reasons for the recent decljne
in return rates of hatchery spring chinook need to be determ ned.

Qbj ectives
St ock: Cowl itz River Spring Chinook

Wilization Cbjective: 10,000 fish for. sport harvest. The
utilization objective has priority within the subbasin.

Bi ol ogi cal Objective: Majntain, biological stock
characteristics such as size, timng, "and age structure.

Returns to the Cowitz R ver for 1975 through 1987 averaged
29,699 fish, although only 16,987 fish for 1985 through

1987. After calibration, the System Pl anni ng Mddel was
adjusted to reflect the recent programincrease in Cowitz
Hat chery snolt production (an increase of about 450, 000
smolts).  The System Pl anning Mddel indicated subbasin
returns woul d total 48,651 fish at existing harvest rates.
Because this increase exceeds the objectives, no alternative
strategies are offered for the Cowitz River

St ock: Toutl e River Spring Chinook

Uilization Cbjective: 500 fish for. sport harvest. . The
utilization objective has priority within the subbasin.
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Bi ol ogi cal (bjective: Mintain biological stock
characteristics such as size, timng, and age structure of
spring chinook within the subbasin.

This objective would represent a subbasin return of 1,697

fish and a total production of 2,976 fish. Toutle River
returns were currently estimated at 164 fish.

Alternative Strateaqies

Strategies for spring chinook have specific thenes to try to
neet objectives with natural production followed by |ess natural
met hods as necessary. Actions identified under each strategy are
closely related to the theme. Strate%y 1 has a natura
production theme seeking to inprove the productivity of the
existing natural stock. Strategy 2 is a "benign" suppl enmentation
strategy, enphasizing actions to develop a single supplenented
run with yet higher productivity. Strategy 3 relies on a
traditional hatchery program to meet objectives. Only those
actions necessary for the success of a hatchery program woul d be
included in Strategy 3.

Modeling results for each strategy are presented in Table 38
as fish Broduced at "maxi mum sust ai nabl e yield" (M3Y). The.
sustai nable yield of a fish popul ation re?ers to that portion of
the popul ation that exceeds the nunber of fish required to spawn
and maintain the population over tine. Sustainable yield can be
"maximized," termed MSY, for each stock at a specific harvest
level. The MBY is estimated using a fornula (Beverton-Holt
function) that analyzes a broad range of harvest rates. subbasin
pl anners have used MSY as a tool to standardize results so that
deci sion makers can conpare stocks and strategies.

In M5Y managenent, nmanagers set a spawni ng escapenent |evel
and the remaining fish (yield) could theoretically be harvested.
In practice, a portion of the yield may be reserved as a buffer
or to aid rebuilding. Thus, managers may raise the escapenent
l evel to neet a biological objective at the expense of a higher
utilization objective.

The anount of buffer appropriate for each stock is a
managenent question not addressed in the subbasin plans. For
this reason, the utilization objective, which usually refers to
harvest, nmay not be directly conparable to the MSY shown in Table
38. At a mnimum a strategy should produce an estinated MSY
equal to or greater than the utilization objective. A MY
substantially larger than the subbasin utilization objective nmay
be needed to neet subbasin bi ol ogi cal objectives.
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Estimated costs of the alternative strategies below are
summari zed in Table 309.

STRATEGY 1. Natural Production. This strategy. seeks to achieve
the objectives by elimnating sources of direct nortality to
natural fish, answering managenent questions and reduci ng
risks of genetic nodification of natural stocks.

This strategy provides for prudent stewardship of existing
habitat and water quality in the historic distribution range
through various existing laws and agreenents. Streans in

t he subbasin need to be inventoried for sunmmer tenperature
profiles: those exceeding tenperature sensitivity criteria
shoul d be classified as such through the Departnent of

Nat ural Resources so future inpacts will be mnimzed.

R parian zones shoul d be managed to provide a continuous
recruitment of large organic debris into the subbasin

system

Hypothesis:  Existing habitat, if properly nanaged, should
provide a nunber of snmolts toward the objéctives.

Assunpti ons: This_strategy assunes rel ative egg-to-snolt
survival could be inmproved by 10 percent wth aggressive
habitat protection.

Numeric Fish Increases: Thjs strategy woul d i ncrease _
subbasin returns by 296 fish at exisfing harvest rates while
total production increase would be six fish at MY

ACTIONS: 1

1. Maintain at |east current |evel of stream habitat
quality and quantity. Seek inproved water quality via
reduction of sedinentation. | nvestigate to determ ne

i f sources of significant snolt nortality exist within
t he subbasi n.

STRATEGY 2: SupBIenentation._ This strategy seeks to_achieve the
obj ectives by suppl ementing natural production with an
appropriate existing hatchery stock or natural stock. ap
actions identified 1n Strategy 1 necessary for the success
of the supplenentation program are al so required.

Hypothesis:  Fingerling plants would utilize existin

ha ftat to capacity in an area with a capacity of 788,355
snol ts.
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Assunptions: Fingerlin? glants are assuned to have an
initial survival rate of 50 percent.

Numeric Fish Increases: The System Planning Mdel indicates
an additional 1,777 fish would return to the subbasin at

exi sting harvest rates and total production would be
increased by 602 fish at MSY. This strategy woul d neet

obj ecti ves.

ACTIONS: 1, 2

1. -

2. Seed the Toutle River watershed with 1.5 mllion spring

chinook fingerlings.

STRATEGY 3: Hatchery Production. This_strategﬁ seeks to achieve
the objectives solely through traditional hatchery
production. Only those actions necessary for naintenance of
the hatchery program are incl uded.

Hypot hesis:  Increased snmolt production would increase
adul ts produced.

Assumptions: This strategy assunes increased hatchery snolt
production would result in comrensurate adults produced.

Thi s strategr al so assunes a suitable water source and pond
site can be located on the Toutle River

Numeric Fish Increases: subbasin returns woul d increase by
5,146 fish at existing harvest rates while total production
increases would be 9,007 fish at MSY. This strategy woul d

meet obj ecti ves.

ACTIONS: 3

3. Construct a rearing facility on the Toutle River to
rear 100,000 snolts.

STRATEGY 4:  Natural Habitat Expansion. This strategy seeks to
achi eve objectives by expandi ng accessi bl e natural spawni ng

and rearing habitat, and freshwater fishing areas.

This strategy restores spring chinook runs to the upper
Cowlitz Basin by installing adult and juvenile collection
and hauling facilities to pass fish around the dams. The
Nor t hwest Power Plannin? Council's snolt capacity nodel
indgc%nfd about 1.6 mllion snolts could be produced above
Mayfi el d.
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Hypot hesi s: Increased habitat will provide additiona
natural production.

Assunmptions: This strategy assumes that sprinﬁ chi nook will
reestablish themselves in the newy available habitat.

Probl ens concerning, disease, hatchery and natural stock
separation, and harvest nanagenent need to be resol ved

Al so assunmed is that dam passage will be achieved with a

m ni mum of nortality and delay as a result of handling.

ACTIONS: 1, 4

1. =

4, Resol ve technical and financial problems that currently
pr event dan1ﬂassage. Restore spring chinook runs

starting with hatchery suppl enentation, and then
devel op sel f-sustaining runs.

Recommended Str at eqy

Strategy 3, hatchery enhancenment, is the recomended
strategy for the Cow itz Subbasin. Spring chinook in the
subbasin are managed as a hatchery stock so hatchery enhancenent
I's appropriate. Since this stock is highly desired by anglers
and inbasin harvest is relatively good, nanagenment for a hatchery
stock with allowable high harvest rates is déesirable. This
strategy would also meet the objectives. Construction of spring
chinook rearing facilities on the Toutle R ver would restore
culture efforts under way when the vol canic eruption destroyed
themin 1980. The general public is anticiPated to support those
gfforts. The SMART anal ysis (Appendi x B) al so supports Strategy

~
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Table 38. System Planning Model results for spring chinook in the Cowlitz Subbasin. Baseline value is for
pre-mainstem implementation, all other vaues are post-implementation.

Utilization Objective:
Provide a sport harvest of 10,000 fish in the Cowlitz River and 500 fish in the Toutle River.

Biological Objective:
Maintain biological characteristics of the Cowlitz stock.

Strategy1 Maximun2 Total3 Total4 out of5 Contribution6
Sustainable Spawning Return to Subbasin To Council’s
Yield (MSY) Return Subbasin Harvest Goal (Index)
Baseline 500 -N 39,582 49,978 37,649 0¢ 1.00)
All Nat 503 -N 39,844 50,308 37,899 580¢ 1.01)
1 503 -N 39,844 50,308 37,899 580(¢ 1.01)
2 16,137 -N 27,433 50,428 37,989 789¢ 1.01)
3* 551 -N 43,658 55,124 41,526 9,023¢ 1.10)
4 N/M
*Recommended strategy.
N/M denotes a strategy that was not modeled.
IStrategy descriptions:
For comparison, an "all natural" strategy was modeled. It represents only the natural production

(non-hatchery) components of the proposed strategies plus current management (which may include
hatchery production). The al natural strategy may be equivalent to one of the alternative
strategies below.

Aggressive Habitat Protection. Pre Mainstem Implementation.

Strategy 1 plus 1,500,000 fingerlings.

Strategy 2 plus 100,000 hatchery smolts.

Strategy 1 plus resolving technical and financial problems that currently prevent dam passage

B W -

2MSY is the number of fish in excess to those required to spawn and maintain the population size (see text).

These yields should equal or exceed the utilization objective. C = the mode projections where the
sustainable yield is maximized for the natural and hatchery components combined and the natural spawning
component exceeds 500 fish. N = the model projection where sustainable yield is maximized for the naturally
spawning component and is shown when the combined MSY rate results in a natural spawning escapement of less
than 500 fish.

3Total return to subbasin minus MSY minus pre-spawning mortality equals total spawning return.

4Total return to the mouth of the subbasin.
5Includes ocean, estuary, and mainstem Columbia harvest.
6The increase in the total return to the mouth of the Columbia plus prior ocean harvest (as defined by the

Northwest Power Council®s Fish and Wildlife Program), from the baseline scenario. The index () is the
strategy"s total production divided by the baseline®s total production.
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Table 39. Estimated costs of alternative strategies for Cowlitz spring chinook. Cost estimates represent
new or additional costs to the 1987 Columbia River Basin Fish and Wildlife Program; they do not represent
projects funded under other program, such as the Lower Snake River Compensation Plan or a public utility
district settlement agreement. (For itemized costs, see Appendix C.)

Proposed Strategies

1 2 3 4

Hatchery Costs

Capita 0 690, 000 230,000 0

O&M/yra 0 75,000 25,000 0
Other Costs

Capi 0 0 0 0

oM/ ta)’ 30, 000 0 0 30, 000
Total Costs

Capital 0 690, 000 230, 000 0

O&M/yr 30, 000 75,000 25,000 30, 000
o Recommended strategy.
1 Estimated capital costs of constructing a new, modern fish hatchery. In some subbasins, costs may be

reduced by expanding existing facilities. For consistency, estimate is based on $23/pound of fish produced.
Note that actual costs can vary greatly, especially depending on whether surface or well water is used and,
if the latter, the number and depth of the wells.

2 Estimated operation and maintenance costs per year directly associated with new hatchery production.
Estimates are based on $2.50/pound of fish produced. For consistency, 0&M costs are based on 50 years.

Capital costs of projects (other than direct hatchery costs) proposed under a particular strategy, such as
enhancing habitat, screening diversions, removing passage barriers, and installing net pens (see text for
specific actions).

Estimated operation and maintenance costs per year of projects other than those directly associated with
new hatchery production. For consistency, O&M costs are based on 50 years.
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COHO SALMON

Fi sheries Resource

Nat ural Production
H story and Status

Coho were historically abundant in the subbasin; the
Washi ngton Department of Fisheries (1951) estimated that coho
escapenment was about 32,500 fish. In the Cowitz River, an
average of 24,579 coho were counted past Mayfield Damin 1961
through 1966 (Thonpson and Rothfus 1969). Two spawni ng peaks
were observed, which were classified as early-run and ?ate-run
fish. Distribution was throughout the watershed, although the
Departnent of Fisheries (1951? felt the Coweeman was underescaped
due to the presence of splash dans bl ocking areas of production.
Recently, distribution has been primarily confined bel ow
Mayfield, although some coho have been trucked above Mayfield
into the Tilton and upper Cowlitz rivers in nost years. The
Cow itz Sal non Hatchery was conpleted in 1967 to maintain the
coq? run at a mtigation |evel of 25,500 adults to the hatchery
rack.

_ Presently, nost coho in the Cowitz River are of hatchery
origin. Devore (1987) accounted for the 1982 brood hatchery
rel ease and concluded natural production was mnor. o 4 635
natural ly spawning fish in 1985 an estinated 91 percent were
thought to have originated from hatchery snolt rel eases.
?btﬁ ery fingerling rel eases could account for additional natural
i sh.

Toutl e River coho were also historically abundant and were
probably present throughout the watershed. Run size of patural
fish for 1972 through 1979 was estinmated at 1,74% ISR, Based on
rack returns (15,108) representing 78 percent of the total and 9
percent being of natural origin, as on the Cowitz River. Toutle
Ri ver coho were an early-returning stock with nost fish returning
from August through Cctober. Hopley and Fb%er (1981) found
harvest of both early Cowl itz and Toutle coho stocks” contri buted
nore south of the Colunbia River as conpared to late Cowitz
coho, which contributed more north of the Columbia. The ea
component of Cowlitz coho is somewhat nore southerly d|str|BuYed
in the ocean than the |ate Cow itz conponent, but generally not
as far south as the Toutle stock. Late Cowmitz stock returned to
the Colunbia River after chinook salnon, so their harvest in the
gill net fishery was not affected by chi nook conservation
closures. The stocks became known as Toutle ("s" for south-
turning) and Cowlitz ("N" for north-turning).  Although the
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Cowl itz Hatchery maintains a wde range of adult return timng
all are considered "~N" stock fish.

Coho returns to the Toutle River are presently rebuilding
after the 1980 volcanic eruption. Seeding the watershed with
hatchery fingerlings began in 1983 and continues to date. Run
size of natural coho in the watershed is |argely unknown, but
likely snall

Little is known of historic or present status of Coweeman
coho. Run size was roughly estinmated at 300 hatchery fish and
200 natural fish

Life History and Popul ation Characteristics

Life history and popul ation characteristics of naturally
produced coho in the subbasin are not avail able after 1967.
However, data is presuned simlar to hatchery fish and is
presented in that section.

The Northwest Power Planning Council's nodel estimated snolt
production capacity of 123,123 fish for the Cowitz River
142,%%4 in the Toutle, and 37,797 in the Coweenan; 303,154 fish
overal | .

Above Mayfield on the Cowlitz River, the Northwest Power
Pl anni ng Council's nodel estimated 131, 318 snolts could be
produced in the Tilton River and Wnston Creek, while 155,018
could be produced above Cowitz Falls, 286,336 fish total. pata
on streanms was acquired through Meekin (1962), Birtchet (1963),
Rot hfus and Thonpson (1969), Easterbrooks_(1980? and U.S. Forest
Service personnel. Sone pre-dam habitat is no |longer available
due to inundation fromthe pools behind the dans. Easterbrooks
(1980) estinmated nmaxi num coho production above Cowl itz Falls at
2,696,800 snolts.  However, reintroducing anadronous fish is not
a preferred option because of the problens listed in Part | of
this document. |f and when these problens are substantially
resolved, reintroduction of coho can becone a realistic option
Anadr onmous passage is not likely in the near future.

In recent years, sonme snolts were produced by trucking
hatchery adults and juveniles above Mayfield into the Tilton
River and Mayfield Lake. For 1983 through 1988 an average of
1,929 adults, nostly nales, were planted into the Tilton
wher eupon they tended to drop downstream out of the Tilton

Stober 1986). An average of 341,600 juveniles were also planted
irectly into Mayfield Lake to provide a sport fishery.
Juveniles in the |ake could em grate downstreamthrough a m grant
facility at the daminto the lower river. Juvenile plants were
termnated after 1985 when | ow survival rates of marked fish were
observed; an average of 0.34 percent and 0.14 percent of Mayfield
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Lake and Tilton River planted fish were sport caught,
resPectivety, whil e an average of 2.60 Eercent and 2.03 per cent
ake and river planted fish passed through the mgrant trap
Flng 1988). Snolts counted at the dam have been relatively
(Tabl e 40 Sone juveniles have been observed through 1989
at t he Mayfleld trap and probabyy originated fromadults in the
Tilton River and juveniles in Riffe Reservoir.

Table 40. Coho snmolts through the Mayfielda mgrant trap
(Ti pping, unpubl. data).

Year Nurmber of snolts Year Nunmber of snolts
1978 10, 717 1984 no data

1979 2,771 1985 15, 545

1980 2,124 1986 17, 150

1981 15, 349 1987 2,521

1982 5,707 1988 1,614

1983 570 1989 145

Suppl enentation H story

Hat chery coho have been planted in the subbasin Since at
| east 1915 when the Tilton River Hatchery operated downstream of
Morton until 1921. A sal non hatcher& al so operated in the upper
Cowm itz near the nmouth of the Cear Fork unt|I 1949 when it was
abandoned for rearing due to low water tenperatures. Plants
since 1967, after the Cowlitz Salnon Hatchery began operation,
have been extensive 1Append|x D). The Cowlitz Sal non Hatcher
plants about 4.8 mllion yearling snolts annually while over
mllion snolts were planted into the Toutle fromthe Toutle
Hatchery prior to the eruption. In addition, 1984 through 1987
rel eases of fry and fingerlings averaged 2, 310,400 fish in
Cowitz tributaries, 309,500 in the Cowl i t nalnsten1 755,900 in
the Toutle watershed, and 252,700 fish in the Coweeman watershed
Cowl itz Hatchery smol t plants for the 1981 through 1983 brood
years averaged 3.65 percent snolt-to-adult survival (A Appleby,
WDF, pers. commun.). Releases of 1974 (Seidel and Mathews 1977)
and 1979 Toutle Fbtchery coho smolts were 4.11 percent and 4. 32
percent, respectively. Performance of fry and fingerling
rel eases is unknown in the Cowlitz and Coweeman whil e spring-to-
fall survival in three nearly barren post-eruption Toutle
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tributaries averaged 20.2 percent (Bisson et al. 1988). Purpose
of releases was to suppl enent natural production.

Fish Production Constraints

Subbasin production constraints for coho are listed in Table
9, although inadequate escapenent may inmpact production in some
streans. Sedinmentation and tenperature problenms, comonly
associated with logging, were frequently mentioned. Production
fromthe Tilton River and Mayfield Lake may be limted by
squawfish predati on (Ti pping 1988).

Hat chery Production

~ The previously described Cowl itz Sal non Hatchery is the
primary producer of coho in the Cowitz River. (bjectives of the
programwere to maintain a hatchery return of 25,6500 adults
(about 41,803 jacks and adults) while providing for commercial
and sport fisheries. Mtigation goal of all species at the
hatchery is 51,100 adult sal nmon (8,300 fall chinook, 17,300
spring chinook, and 25,500 coho). Oiginal hatchery design
called for 5 mllion coho snolts totalin? 231,820 pounds. Recent
production averaged 4.8 mllion coho snmolts weighing 282, 000
pounds plus about 2.5 mllion fingerlings meigh[n?_about 5, 000
pounds. Prior to 1986, about 600,000 and 2.3 mllion fingerlings
at about 100 to 200 fish per pound were planted fromthe hatchery
into Mayfield and Riffe | akes, respectively. Since 1986, coho
Blants I nto Mayfield have been term nated and Riffe plants have
een reduced to 1.2 mllion fish. Production at the hatchery
amounts to about 600, 000 pounds conpared to design capacity of
494, 800 pounds.

Brood stock source is the Cowitz R ver via hatchery rack
returns. Managers select fish by arrival tine to the hatchery:
10 percent of eggs are selected from m d-Septenber to m d-Cctober
returning adults, 80 percent from m d-Cctober through Novenber
arriving adults, and 10 percent fromadults arriving after
Novenber. For 1989, 20 percent, 70 percent and 10 percent of
eggs were taken fromthe early, mddle, and late group
respectively. Miles and fenales are spawned at a |-I ratio.
Ovarian fluid is tested for IHN virus. No |IHN positive coho have
been isolated at Cowitz.

In the Cowitz Rver, adult run size in 1984 and 1985 was
estimated at 34,023 and 24,946 fish, respectively (Devore 1987).
Wth hatchery fish conprising 91 percent (Devore, 1987), the
hatchery run size was 30,621 and 22,701 fish for 1984 and 1985,
respectively. Jacks nmade up an additional 5,088 fish in 1984 and
18,218 fish in 1985. Hatchery rack returns conprised 78 percent
of total returns, sport catch 12.3 percent and natural spawning
9.7 percent. Returns to the hatchery for 1977 through 1987
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averaged 15,851 jacks and 24,758 adults (Table. 41), which would
expand to 52,063 fish to the river when divided by the percent of
the run returning to the rack (0.78). Wth an average rack
return of 24,800 adults, about 5,200 fermales are sold or
transferred upstreamto the Tilton R ver.

Table 41. Returns of coho to the Cowitz Sal non Hatchery.

Year Jack Adul t Year Jack Adul t
1977 18, 041 22,419 1983 10, 111 24,493
1978 16, 834 18, 392 1984 24,710 26, 149
1979 15, 843 13, 912 1985 15, 296 18, 610
1980 16, 488 25, 736 1986 9,103 54, 685
1981 12, 183 26, 701 1987 19, 178 18, 716
1982 16, 577 22,528

AVE 15, 851 24,758

Adult time of return ranges fron1Au%ust t hrough January
(Table 42). Spawning tine is Novenber through January and fry
energence occurs from January through April.  Yearling fish are
reared through the follow ng March and rel eased in April through
June. Some fish are released as fingerlings in the first June
after hatching. Fecundity of coho spawned from 1982 through 1987
aver aged 2,578_e?gs per female (n=34,623). Production goal in
1988 was 4.7 mllion yearlings and 2.5 mllion fingerlings.
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Table 42. Freshwater life history of Comitz Subbasin coho. The
devel opmental stage timng represents basinw de averages, |oca
conditions may cause sonme variability.

Devel opmental Stages Time of year Peak occurrence
Adult inmmgration Sept enber - January Cct ober - Novenber
Adul t hol di ng Sept enber - January Cct ober - Novenber
Spawni ng Cct ober - February Cct ober - Decenber
Egg/ al evin incubation Cct ober - Mar ch Cct ober - February
Ener gence January- Apri | February- March
Rear i ng _ _ Jan-May (17 nos.) Feb-May (16 nos.)
Juvenile emgration April-June April - May

Sal twat er age conﬁosition of hatchery coho in 1977 through
1986 was based on hatchery rack returns; 38 percent of hatchery
returns were |-year ocean jacks, 40.2 percent %year ocean nales,
and 21.8 percent 2-year ocean females. Few coho exceed two
summers in the ocean: of 170 marked groups, only 4.7 percent had
any fish return with a third sumer in salt water. Adult male-
female ratio averaged 1.84-to-1. Mean length of adult returns
fromCowlitz N stock for 1968 through 1971 rel eases was 66.3 cm
(Hager and Hopley 1981) and declined to 58.8 cm for 1982 through
1984 rel eases. Mean Iength of jacks in 1982 through 1984 was
36.4 cm Mean length and weight of Cowitz N stock in the

Col unbia River net fishery was 64.9 cm and 7.8 pounds in 1971
and 68.1 cmand 9.1 pounds in 1972 (Hager and Hopley 1981).

Hat chery egg-to-fry survival was 95.1 percent for 1982
through 1986. Fry-to-snolt survival was 89.5 percent resulting
in an egg-to-snolt survival of 85.1 percent. Snolt-to-adult
survival of marked production fish for 1981 through 1983 brood
years ranged from 1.67 percent to 7.14 percent and averaged 3. 65
percent (A Appleby, WDF, pers. commun.).

The major constraint presently at the Cowitz Sal non
Hatchery is facility size. Wthin the hatchery, |ow tenperature
di sease (CQvtoohasa psychrophilia) has been rated the nost severe
pat hogen, followed by bacterial henorrhagic septicema and
enteric redmouth (Yersinia ruckeri). Actions that could inprove
Froduction include facility enlargenment including the addition of

arge release ponds, inproved fry starting contalners, disease
control, and inproving outplanting facilities.
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Toutl e R ver

On the Toutle River, the previously described Toutle

Hat chery was destroyed in the 1980 eruption of Munt St. Helens
Deer Springs rearin? pond was | ater destroyed bK failure of a
Corps of Engineers flood control structure in the winter of 1981-
1982. Production in 1975 through 1980 averaged 1,260,000
yearling smolts. For 1975 through 1979, fecundity averaged 2,632
eggs per female. Egg-to-fry survival averaged 90.6 percent for
the 1978 and 1979 broods. Fry-to-snolt survival for the 1978
brood averaged 86.2 percent, resulting in a egg-to-snolt surviva
of 78.1 percent. Rack counts indicated jacks only conprised 4.6
percent of returns for 1972 through 1979 (King 19872 and fenal es
were estimated to conprise 45.5 percent of adults (from Kal ama
Hatchery S stock data). Smolt-to-adult survival of fish released
in April and May 1974 at 18 to 21 fish per pound averaged 4.11
percent (Seidel and Mathews 1977). For the 1979 rel ease, smolt-
to-adult survival averaged 4.32 percent. Mean |length of the 1967
(Hager and Hopley 1981) and 1972 (Seidel and Mathews 1977) brood
averaged 68.9 cm  The 1972 brood averaged 67.9 cm and 8. 31
pounds at the hatchery. For 1972 through 1979, hatchery returns
averaged 14,406 adults and 702 jacks, a total of 15,108 fish
(King 1987). If 78 percent of the total returned to the rack as
on the Cowitz, then total run size was 19,369 fish. Assuming 9
ﬁercent were of natural origin as on the Cowitz (Devore 1987),
atchery run size was 17,626 fish.

The present sal mon culture facili&% on the Toutle is the
previously descri bed Beaver Sl ough in which yearling snolt
production was 155,250 fish in 1986, 333,350 in 1987 and 306, 900
In 1988. Anticipated facilities include expanding Beaver Sl ough
to produce about 800, 000 coho yearlings and constructing a rac
on the Geen River to collect brood stock. Additionally, the
Tout |l e Fbtcher% could be reconstructed, depending on funding.
Nunmbers of fish to be produced woul d al so depend on funding.
Program obj ectives would be to contribute to sport and conmerci al
fisheries.

Coweerman River
No facility exists on the Coweenan River
Har vest

Subbasin harvest averaged 2,550 adult coho for 1977 through
1979 and was distributed as 61.5 percent Cowitz, 38.4 percent
Toutle and 0.1 percent Coweeman. For 1977 through 1979, harvest
inthe Toutle R ver averaged 1,061 fish for a b. ﬁercent har vest
rate. A commercial gill net fishery occurred in the |ower
Cowitz in 1980 and 1981; catch was 6,618 and 2, 764 coho for
those years, respectively. The Toutle and Coweeman have been
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sed to adult harvest since 1981. Subbasin harvest for 1982

clo
t hrough 1986 averaged 2,202 adults and 2,634 jacks. Harvest rate
within the Cowitz for 1984 and 1985 averaged 12.3 percent.

The Systen1PIanning Model estimated 73.1 percent of total
production was harvested in the ocean and Col unbia R ver

In the Cowitz River, dam mtigation goals are based on an
escapenent of 25,500 adult fish to the Cowlitz Hatchery,
equi valent to about 53,600 jacks and adults to the river
Har vest managenent goals are to harvest all fish in excess of
hat chery spawning needs. Fish in excess of hatchery needs are
usual ly sold. Tacoma City Light has tentatively expressed a
desire to reevaluate the mtigation package to seek a neasurenent
of mtigation not based solely on adult returns to the hatchery.
Wien large runs have been forecast, inriver bag linits have been
|'iberalized to increase sport harvest.

In the Toutle River, managenent goals are to return pre-
eruption production, which is dependant on funding of facilities.

Managenent procedures within the subbasin consi st of
regul ation through the Washi ngton Fisheries' sport harvest
restrictions. On the Cowitz Rver, the daily limt is six
sal non of lo-inch mninmm size of which two nmay exceed 20 inches.
The Toutle River is currently closed to salnmon angling to protect
escapenent. The Coweenan i s open to sport an%ling for coho |ess
than 20 inches from Septenber 1 to Decenber 31 downstream from
the nouth of Mil holland Creek: daily bag limt is six.
Enforcenment activities consist of Washington Fisheries and
Washi ngton WIldlife personnel checking for conpliance with
harvest restrictions.

Specific Consi derati ons

Coho in the subbasin are nmanaged as a hatchery stock.
Rel atively few hatchery fish are needed for hatcherg escapenent
and bﬁcaysehof high haavest ratgs out side of the subbasin,
natural fish may be underescaped. However, natural spawning b
some of the large nunbers of hatcherym?ish may O{PSetp gty
under escapenent of natural fish.

Two stocks of coho exist in the subbasin -- 1) Toutle (S)
st ock, earl¥ returning (Awgust-Cbtober), general |y harvested in
the ocean off of Oregon and to a | esser extent, Washi ngton and
California: and 2) Cowitz (N) stock, generally late returning
(Septenber - Novenber), harvested of f the coasts of Washington and
Oegon. The Cowlitz Hatchery naintains a wide range of return
tinmes although all are considered Type-N fish. N stock has
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dom nated Cowl itz Hatchery producti on because catch distribution
favors Washi ngton fishernen.

In the Cowitz Rver, smolt-to-adult survival (catch plus
escapenent) averaged 3.65 percent for N stock coho. Smplts
rel eased to adult hatchery returns averaged 0.57 percent for 1981
through 1986 rel eases. Cowlitz N coho have decreased in size
from66 cmto 59 cm possibly a reflection of selective harvest
ingill net fisheries. Wthin the Cowitz River, coho were
di stributed as 12.3 percent sport harvest, 78 percent hatchery
return, and 9.7 percent natural spawning. O natural spawners
an average of 91 percent originated from hatchery rel eases while
additional natural fish could have originated from fry plants.
Harvest of nost Cowlitz coho is sought outside of the subbasin
because of the | ow harvest rate of inriver anglers.

In the Cowitz River and its tributaries (excluding the
Toutl e and Coweenan), the Northwest Power Planning Council's
nodel estimated carrying capacity at 123,123 snolts. |n 1984
through 1987, an average of 2,619,900 fry and fingerlings were
released in the Cowitz River watershed while potential egg
deposition of naturally spawning fish (x=3,451 from Devore 1987)
was over 3 mllion eggs. Due to linted habitat for natura
prodgct!o?, hat chery production may be the najor production
constraint.

~Production of coho in the Toutle River is presently
rebui l ding and nuch depends on future funding. Natura
production capacity was estimated at 142,234 smolts.  present
production of natural fish is depressed due to high harvest rates
out si de the subbasin and habitat degradation fromthe vol cano.
Habi tat shoul d i nprove over time and the sedinment retention
structure may help. Adults are trapped and haul ed above the
sedi ment retention structure. However, the dam coul d i npede
downstream novenent and survival of juveniles.

Prior to 1980, snolt-to-adult survival averaged 4.2 percent
for Toutle Hatchery S coho. Toutle coho were noted to be |arge
fish, averaging 68 cm and nmuch desired by anglers. Pecause of
anticipated high harvest rates on this stock, natural production
capacity may be comprised of naturally spawning hatchery fish or
hatchery fingerling plants.

~ Natural production capacity in the Coweeman River was
estimated to be 37,797 snolts. ~ Because of high harvest rates
outside the subbasin, the Coweenan River nmay be underescaped
Critical Data Gaps

Conpl et e spawni ng surveys in the Toutle and Coweeman rivers
are needed to generate natural spawning escapement. (Qrigin of
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spawners al so needs to be determ ned so hatchery run size can be
estimated for the subbasin.

Obijectives
St ock: Cowitz River Coho

Uilization Objective: 5,000 fish for sport harvest and
support of out of basin harvests. The utilization objective
has priority within the subbasin.

Bi ol ogi cal (bjective: Maintain biological stock
characteristics such as size, timng, and age structure.

Coho have net this objective and consequently, no
alternative strategies are offered for the Cowitz R ver
The System Pl anni ng Model indicated with existing harvest

rates, snolt capacity, and carcass sal es of excess hatchery
fish, production of natural fish in the Cowitz R ver would

peak at 726 fish. Consequently, the Toutle and Coweenan
rivers were nodel ed separately as a S stock, but Cowlitz
stock was added in for the total production estinmates.

St ock: Toutl e R ver Coho

Uilization Objective: 2,200 fish sport harvest and support
of out-of-basin harvests. The utilization objective has
priority within the subbasin.

Bi ol ogi cal Cbjective: Maintain biological stock
characteristics such as size, timng, and age structure of
Type S coho.

This objective would reestablish Toutle River production at
pre-eruption |evels.

St ock: Coweerman River Coho

Uilization Cbjective: Support out-of-basin harvests. The
utilization objective has priority within the subbasin.

Bi ol ogi cal (bjective: Maintain biological stock
characteristics such as size, timing, and age structure of
Type S coho.

The Toutl e and Coweenman rivers were calibrated at pre-

eruption hatchery production and then reduced to reflect
present conditions.
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Alternative Strategies

Strategies for coho have specific thenes to neet objectives
with natural production followed by |ess natural nethods as
necessary. Actions identified under each strategy are closely
related to the theme. Strategies 1 and 2 have natural production
t hemes seeking to inprove the productivity of the existing
natural stock. Strategy 3 is a "benign" suppl enmentation
strategy, enphasizing actions to develop a single suppl enented
run with yet higher productivity. Strategy 4 enploys all the
actions to inprove stock productivity, but also I ncludes any
opportunities to increase stock size by providing passage into
i naccessi bl e habitat or releasing fry into such areas to nake use
of additional natural rearing potential. Strategy 5 relies on a
traditional hatchery program to neet objectives. ~Only those
actions necessary for the success of a hatchery programwoul d be
included in Strategy 5.

Mbdeling results for each strategy are presented in Tabl es
43 and 44 as fish produced at "nmaxi num sustai nable yield" (MBY).
The sustainable yield of a fish ﬁopulation refers to that portion
of the popul ation that exceeds the nunber of fish required to
spawn and nmaintain the popul ation over tine. Sustainable yield
can be "maximized," terned MSY, for each stock at a specific
harvest level. The MSY is estimated using a fornula (Beverton-
Holt function) that analyzes a broad range of harvest rates.
Subbasin pl anners have used MSY as a tool to standardize results
so that decision nmakers can conpare stocks and strategies.

In MSY managenment, nmanagers set a spawni ng escapenent | evel
and the remaining fish (yield) could theoretically be harvested.
In practice, a portion of the yield nay be reserved as a buffer
or to aid rebuilding. Thus, managers nay raise the escapenent
level to neet a biological objective at the expense of a higher
utilization objective.

The amount of buffer appropriate for each stock is a
managenent question not addressed in the subbasin plans. For
this reason, the utilization objective, which usually refers to
harvest, may not be directly conparable to the MSY shown in
Tables 43 and 44. At a nmininum a strategy shoul d produce an
estimited MSY equal to or greater than the utilization objective.
A MSY substantially larger than the subbasin utilization
obj ective may be needed to neet subbasin bi ol ogi cal objectives.

Estimated costs of the alternative strategi es bel ow are
summari zed in Table 45.
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STRATEGY 1: Natural Production, Level 1. This strategy seeks to

achieve the objectives by elimnating sources of direct
mortality to natural fish, ansmerln%_nanagenent questions
and reducing risks of genetic nodification of natura

st ocks.

This strategy provides for prudent stewardship of existing
habitat and water quality in the historic distribution range
through various existing |laws and agreenents. Streans in

t he subbasin need to be inventoried for summer tenperature
profiles: those exceeding tenperature sensitivity criteria
shoul d be classified as such through the Departnent of

Nat ural Resources so future inpacts will be mnimzed

R parian zones shoul d be nmanaged to provide a continuous
recruitment of large organic debris into the subbasin
system  Fishways shoul d be nai nt ai ned.

Hypothesis: Existing habitat, if properly managed, should
provide a nunber of snolts towards objectives.

Assunptions: This strategy was nodeled with the assunption
that egg-to-snmolt survival could be increased by a relative
10 percent.

Nuneric Fish Increases: The System Pl anni ng Mddel indicated
this strategy woul d increase subbasin returns by 52 fish at
current harvest rates. Total production would iIncrease by
206 fish at MSY.

ACTIONS: 1

1. Maintain at least current |evel of stream habitat
quality and quantity. Seek inproved water quality via
reduction of sedinmentation. Conduct research to
determne if significant sources of W thin subbasin
snmolt nortality exist.

STRATEGY 2: Natural Production, Level 2. This strategy seeks to

achi eve the objectives by the sane neans as Strategﬁ_l, but
al so includes actions to enhance productivity of habitat
already available to the stock in question

Hypothesis:  Increased overw ntering habitat would result in
I ncreased snolt production, which would increase adults.

Assunptions: This strategy assunes production would be

0.226 snolts per square neter and that natural snolt
capacity would be increased by 13,600 snolts.
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Nuneric Fish Increases: The System Pl anning Mdel indicated
this strategy would add 137 fiSh to the subbasin at current

harvest rates. Total production would increase by 594 fish

at MoY.

ACTIONS: 1, 2

1. -

2. Construct off-channel rearing areas (40 to 1,500 square

neters) in the Toutle and Coweenan rivers.

STRATEGY 3: SupBIenentation._ This strategy seeks to achieve the
obj ectives by supplenenting natural production with an
appropriate existing hatchery stock or natural stock. any
actions identified in Strategies 1 and 2 necessary for tﬁe
success of the supplenmentation program are al so required.

Hypothesis: By supplenenting natural production with
fingerlings, full natural production snolt capacity may be
met. Increasing the nunber of hatchery snolts planted woul d
i ncrease the nunber of adults produced.

Assunptions:  The fingerling plants, research and annual
stock assessnents were not nodel ed, but were assumed they
woul d ensure parry|n? capacity. The increased hatchery
snolt production would be assuned to result in commensurate
adult returns.

Nuneric Fish Increases: The SysteanIanning Model indijcated
Strategy 3 woul d increase subbasin returns by 12,462 fish at
current harvest rates. Total production increase would be
50,741 fish at M5Y. This strategy would neet the

obj ecti ves.

ACTIONS: |-5

3. Seed with fry and fingerlings as needed. Conduct
research to determne optinum planting density of coho
fingerlings. Bil by and Bisson (1987) suggested t hat
excessive coho fingerling plants resulted in a decline
in net coho snolt production.  Fraser §1969) i ndi cat ed
t hat high density coho plantings resulted in decreased
bi omass of steelhead and coho in streams. Along with
t he research, annual stock assessment needs to ge
conducted to determ ne fingerling needs.
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4, Expand Toutle R ver hatchery production by 700, 000
snmol ts (eg?s woul d be taken wthin the basin). This
action woul d reestablish the former Toutle/ G een
hatchery facility, which was destroyed as a result of
the eruption.

5. Construct rearing facilities on the Coweeman River to
grodgfe 100, 000 snolts (eggs would be taken within the
asin).

STRATEGY 4: Suppl enentation and Habitat Base Increase. This
strategy seeks to achieve the objectives by all the nmeasures
to increase productivity contained in Strategies 1, 2, and
3, but also i1ncreases stock size by providing passage into
I naccessible areas or release of fry into such areas.

Hypot hesis:  Access to new habitat would result increase
snolt capacity.

Assunptions: This strategy would assune full seeding of
habitat woul d occur and that 2,821 additional snolts woul d
be added to existing capacity.

Nurmeric Fish Increases: The System Pl anni ng Mobdel indicates

this strategy would add 12,480 fish to the subbasin at

current harvest rates, an increase of 18 fish above Strategy

?2 hTotabB$roduction I ncrease for Strategy 4 woul d be 50, 743
i sh at :

ACTIONS: [-6

e ghwhE
b

Expand historic distribution through | addering of falls
on Geen River or planting fry above those barriers,
whi ch woul d add five mles of habitat.

STRATEGY 5:  Hatchery Production. This strateg% seeks to achieve
the objectives solely through traditional hatchery
production. Only those actions necessary for maintenance of
the hatchery program are incl uded.

Hypot hesis:  Increased snolt production would result in
I ncreased production of adults.
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Assunptions: This strategy assunes increased snolt
production would result in comensurate nunbers of adults.
It also assunes water and space are available for
facilities.

Nurmeric Fish Increases: The System Pl anning Mddel indicated
subbasin returns woul d be increased by 11,283 fish at
existin? harvest rates. Total production increase would be
50,644 fish at MSY. This strategy would neet objectives.

ACTIONS: 4, 5 (see above)

STRATEGY 6: Natural Habitat Expansion. This strategy seeks to
achi eve objectives by expandi ng accessible natural spawning
and rearing habitat, and freshwater fishing areas

This strategy restores coho runs to the upﬁer Cow itz Basin
by installing adult and juvenile trap and haul facilities to
pass fish around the dans. The Northwest Power Pl anning
Council's smolt capacity nodel indicated about 300,000
snmolts could be produced above Myfi el d.

Hypot hesis:  Increased habitat will provide additiona
natural production.

Assunptions: This strategy assumes that coho will
reestablish thenselves in the newy available habitat.

Probl ens concerning hatchery and natural stock separation
and harvest managerment need to be resolved. Al so assuned is
t hat dam passage will be achieved with a m ni num of
nortality and delay as a result of handling.

Actions: 1, 7

1. -

1. Resol ve technical and financial problems that currently
prevent dam passage. Restore Type S coho runs starting

wi th hatchery suppl enentation, and then devel op self-
sustaining runs.

Recommended strateqy

Strategy 3, aggressive habitat protection, off-channel
rearing construction, seeding habitat with fingerlings along with
research and assessnment, expanding Toutle rearing facilities and
constructing Coweenan facilities is the recommended strategy.
Because of the high ocean and Col unbia River harvest rates on
| oner Col unmbia R ver stocks of coho, many natural popul ations may
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be underescaped. This strategy allows for aggressive habitat
protection while seeding underutilized areas using prudent proven
planting levels of fingerlings. It also calls for eaﬁansion of
Toutle rearing facilities up to pre-eruption levels which is
desired by nmuch of the public.

Table 43. System Planning Model results for early-run coho in the Cowlitz Subbasin. Baseline value is for
pre-mainstem implementation, al other values are post-implementation.

Utilization Objective:
2,200 sport harvest in the Toutle and support out of basin harvest from the Coueeman.

Biological Objective:
Maintain biological characteristics of Type-S coho.

Strategy] Maximun2 Tota13 Total" out of5 Contribution6
Sustainable Spawning Return to Subbasin To Council®s
Yield (MSY) Return Subbasin Harvest Goal (Index)
Baseline 605 -N 48,138 54,091 151,239 0¢ 1.00)
All Nat 532 -N 47,431 53,234 148,309 - 3,788( 0.98)
1 606 -N 48,182 54,141 151,411 222( 1.00)
2 542 -N 48,324 54,235 151,733 637(¢ 1.00)
3* 666 -N 59,359 66,621 194,082 55,371¢ 1.27)
4 666 -N 59,377 66,641 194,151 55,461¢ 1.27)
5 654 -N 58,241 65,365 189,789 49,824¢ 1.24)
6 N/M
*Recommended strategy.-
N/M denotes a strategy that was not modeled.
IStrategy descriptions:
For comparison, an “all natural" strategy was modeled. It represents only the natural production

(non-hatchery) components of the proposed strategies plus current management (which may include
hatchery production). The all natural strategy may be equivalent to one of the alternative
strategies below.

Aggressive habitat protection. Pre Mainstem Irrplementation.

Strategy 1 plus 40 off-channel rearing areas. Pre Mainstem Implementation.

Strategy 2 plus 800,000 hatchery smolts. Pre Mainstem Implementation.

Strategy 3 plus ladder Green River Falls. Pre Mainstem Implementation.

Baseline plus 800,000 hatchery smolts. Pre Mainstem Irrplementation.

Strategy 1 plus resolving technical and financial problems that currently prevent dam passage.

o g WN -

2MSY is the number of fish in excess to those required to spawn and maintain the population size (see text).
These yields should equal or exceed the utilization objective. C = the model projections where the
sustainable yield is maximized for the natural and hatchery components combined and the natural spawning
component exceeds 500 fish. N = the model projection where sustainable yield is maximized for the naturally
spawning component and is shown when the combined MSY rate results in a natural spawning escapement of less
than 500 fish.

3Total return to subbasin minus MSY minus pre-spawning mortality equals total spawning return.

4Total return to the mouth of the subbasin.
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5Includes ocean, estuary, and mainstem Columbia harvest.

6The increase in the total return to the mouth of the Columbia plus prior ocean harvest (as defined by the
Northwest Power Council®s Fish and Wildlife Program), from the baseline scenario. The index () is the
strategy”s total production divided by the baseline®s total production.

Table 44. System Planning Model results for late coho in the Cowlitz Subbasin. Baseline value is for
pre-mainstem implementation, all other vaues are post-implementation.

Utilization Objective: 5,000 sport harvest in the Cowlitz River.

Biological Objective: Maintain biological characteristics of Type N stock.

StrategyI Max i mum? Total® Total? out of® Contribution”
Sustainable Spawning Return to Subbasin To Council's
Yield (MSY) Return Subbasin Harvest Goal (Index)
Baseline 478 =N 42,541 47,745 129,539 0¢ 1.00)

(see Table 43 for footnotes)
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Table 45. Estimated costs of alternative strategies for Cowlitz coho. Cost estimates represent new or
additional costs to the 1987 Columbia River Basin Fish and Wildlife Program; they do not represent projects
funded under other programs, such as the Lower Snake River Compensation Plan or a public utility district
settlement agreement. (For itemized costs, see Appendix C.)

Proposed Strategies

1 2- 3 4 5 6

Hatchery Costs

Capitay 0 0 1,314,220 0 1,314,220

08M/yr 0 0 142,850 0 142,850
Other Costs

Capital3 0 600,000 650,000 1,150,000 0 0

O&M/yr 30,000 40,000 50,000 60,000 0 30,000
Total Costs

Capital 0 600,000 1,964,220 1,150,000 1,314,220 0

0&M/yr 30,000 40,000 192,850 60,000 142,850 30,000
* Recommended strategy.
: Estimated capital costs of constructing a new, modern fish hatchery. In some subbasins, costs may be

reduced by expanding existing facilities. For consistency, estimate is based on $23/pound of fish produced.
Note that actual costs can vary greatly, especially depending on whether surface or well water is used and,
if the latter, the number and depth of the wells.

2 Estimated operation and maintenance costs per year directly associated with new hatchery production.
Estimates are based on $2.50/pound of fish produced. For consistency, O&M costs are based on 50 years.

3 Capital costs of projects (other than direct hatchery costs) proposed under a particular strategy, such as
enhancing habitat, screening diversions, removing passage barriers, and installing net pens (see text for
specific actions).

4 Estimated operation and maintenance costs per year of projects other than those directly associated with
new hatchery production. For consistency, O&M costs are based on 50 years.
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PART V. SUMMARY AND | MPLEMENTATI ON

Obijectives and K n Strategies
Wnter Steel head

The objective calls for a sport harvest in the Cowitz River
of 15,400 fish, a harvest in the Toutle of 250 fish, and a
harvest of 700 hatchery fish in the Coweeman. Only Coweenan
hatchery stock objectives are not currently being met. The
recommended strategy, Strategy 3, is to increase the snolts into
t he Coweeman by 25,000 snmolts and to construct a rearing pond to
increase snmolt quality.

Sumrer St eel head

The objective is to provide a sport harvest in the Cowitz
and Toutle rivers of 15,000 and 3,000 hatchery fish,
respectively. The recommended strategy, Strategy 2, is to add
60, 000 hatchery snolts to the Toutle R ver and 550,000 hatchery
snmolts to the Cowlitz.

Sea- Run Cutthroat Trout

The objective is to provide a sport harvest of 10,000
hatchery fish in the Cowitz River and 900 hatchery fish in the
Coweenan.  The recommended strate%x, Strategy 2, is to add
105, 000 hatchery snolts to the Cowitz and 15,6000 hatchery snolts
and a rearing pond to the Coweeman.

Fall Chi nook

The objective is to provide a sport harvest in the Cowitz
and Toutle rivers of 2,000 and 1,800 fish, respectively, while
provi di ng out-of-basin harvests for those two rivers plus the
Coweenman River. The recommended strategy, Strategy 3, is to
expand the Beaver Slough facility on the Toutle by 600, 000
fingerlings and add a rearing facility on the Coweeman capabl e of
producing 1 mllion fingerlings.

Spring Chi nook

The objective is to provide a sport harvest in the Cowitz
and Toutle rivers of 10,000 fish and 500 fish, respectively. The
reconmended strategy, Strategy 3, is to add 100,000 hatchery
snmolts to the Toutle River.
Coho

The objective is to provide a within basin sport harvest of
5,000 and 2,200 in the Cowitz and Toutle rivers, respectively
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whi |l e al so providing for out-of-subbasin harvest fromthe

Cowitz, Toutle and Coweeman rivers. The recomrended strategy,
Strategy 3, is to seed the watershed with fingerlings as needed
conduct research to determ ne optinum planting |evels, expand the
Toutle facility by 700,000 snolts, and add a rearing facility on
the Coweeman to rear 100,000 snolts.

Implementation

In the sunmer of 1990, the Colunbia Basin Fish and Wldlife
Authority submtted to the Northwest Power Pl anning Council the
| ntegrated System Plan for sal non and steel head in the Col unbi a
Basin, which includes all 31 subbasin plans. The sgsten1plan
attenpts to integrate this subbasin plan with the 30 others in
the Columbia River Basin, prioritizing fish enhancenent projects
and critical uncertainties that need to be addressed.

From here, the Northwest Power Planning Council wll begin
its own public review process, which will eventually lead to
anmending its Colunbia River Basin Fish and WIldlife Program
The actual inplenentation schedule of specific projects or
measures proposed in the systemplan will materialize as the
council's adoption process unfolds.
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APPENDI X A
NORTHWEST POWNER PLANNI NG COUNCI L
8YSTEM PCLI Cl ES

I n Section 204 of the 1987 Col unbia River Basin Fish and
Wldlife Program the Northwest Power Pl anning Council describes
seven policies to guide the systemm de effort in doubling the
sal mon and steelhead runs. Pursuant to the council's plan, the
basin's fisheries agencies and Indian tribes have used these
policies, and others of their own, to guide the system pl anning
process. The seven policies are paraphrased bel ow.

1) The area above Bonneville Damis accorded priority.

Efforts to increase sal non and steel head runs above
Bonneville Damw || take precedence over those in subbasins bel ow
Bonneville Dam In the past, nost of the mtigation for fish
| osses has taken the formof hatcheries in the | ower Col unbia
Basin. According to the council's fish and wildlife program
however, the vast nmajority of salnmon and steel head | osses have
occurred in the upper Colunbia and Snake river areas. System
pl anners turned their attention first to the 22 major subbasins
above Bonneville Dam and then to the nine bel ow

2) CGenetic risks nust be assessed.

Because of the inportance of namintaining genetic diversity
anong the various sal non and steel head popul ations in the
Columbia River Basin, each project or strategy designed to
increase fish numbers nust be evaluated for 1ts risks to genetic
diversity. Over mllions of years, each fish run has evolved a
set of characteristics that nakes it the best suited run for that
particular stream the key to surviving and reproducing year
after year. System planners were to exercise caution in their
sel ection of production strategies so that the genetic integrity
of existing fish populations is not jeopardized.

3) Mainstem survival nust be inproved expeditiously.

Ensuring safe passage through the reservoirs and past the
danms on the Col unbia and Snake R ver mainstens is crucial to the
success of many efforts that will increase fish nunbers,
particularly the upriver runs. Juvenile fish nortality in the
reservoirs and at the danms is a nmajor cause of sal non and
steel head | osses. According to estinmates, an average of 15
percent to 30 percent of downstream mgrants perish at each dam
while 5 percent to 10 percent of the adult fish traveling
upstream perish. Projects to rebuild runs in the tributaries
have and will represent major expenditures by the region's
ratepayers -- expenditures and long-termprojects that should be
protected in the mainstem
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4) I ncreased production will result froma mx of nethods.

To rebuild the basin's sal mon and steel head runs, fisheries
managers are to use a mxture of wild, natural and hatchery
production. Because nmany questions still exist as to whether
wi | d and natural stocks can coexist with significant nunbers of
hatchery fish, no one nethod of production will be solely
responsible for increasing.fish nunbers. System planners were to
take extra Precaution when considering outplanting hatchery fish
into natural areas that still produce wild fish. The council is
relying on the fish and wildlife agencies and tribes to bal ance
artificial production with wild and natural production

5) Har vest management must support rebuil di ng.

_ Li ke i nproved mainstem passage, effective harvest managenent
is critical to the success of rebuilding efforts. A variety of
fisheries managenent entities from Al aska to California nanage
harvest of the Colunbia Basin's sal non and steel head runs. The
council is calling on those entities to regulate harvest,
especially in mxed-stock fisheries, in ways that support the
basin's efforts to double its runs.

6) System integration will be necessary to assure consistency.

The Nort hwest Power Planning Council intends to eval uate
efforts to protect and rebuild Colunbia R ver Basin sal non and
steel head from a systenmw de perspective. Doubling the runs will
require inprovenments in mainstem passage, fish production and
harvest management -- three extrenely interdependent conponents.
Sgsﬁen1 | anners fromall parts of the basin are to coordinate
their efforts so, for exanple, activities in the lower Colunbia
are consistent wth and conplenent the activities 800 mles
upstream in ldaho's Salnon River. The fisheries managenent
organi zations and their plans vary from subbasin to subbasin, but
the council is calling upon the agencies and tribes to help
resolve conflicts that arise.

7) Adapti ve managenent shoul d gui de action and inprove
knowl edge.

System pl anners were to design projects so that information
can be collected to inprove future nmanagenment decisions. By
designing projects that test quantitative hypotheses and | end
thensel ves to nonitoring and evaluation, managers can learn from
their efforts. This learning by doing is called "adaptive
managenent.”  Using such an approach, managers can nove ahead
with plans to rebuild the Col unbia Basin's sal non and st eel head
runs, despite many unanswered questions about how best to
acconplish their goal. Wth time, the useful information
reveal ed by these "experiments" can guide future projects.
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APPENDI X B
SMART ANALYSI S

To help select the preferred strategies for each subbasin,
pl anners used a deci si on-nmaking tool known as Sinple Multi-
Attribute Rating Technique (SMART). SMART exami ned each proposed
strategy according to the followmng five criteria. |In all cases,
SMART assuned that all of the Col unbia R ver mainstem passage
I mprovenents woul d be inplemented on schedul e.

1) Extent the subbasin obj ectives were net
2) Change in maxi num sustainable yield

3) | mpact on genetics

4) Technol ogi cal and biol ogical feasibility
5) Publ i ¢ support

Once SMART assigned a rating for each criteria, it
mul tiplied each rating by a specific weight applied to each
criteria to get the "utility" value (see follow ng tables).
Because the criteria were given equal weights, utrlity values
were proportional to ratings. The confidence in assigning the
ratings was taken into consideration by adjusting the weighted
values, (multiplying the utility value by the confidence |evel)
to get the "discount utility." SMART then totaled the utility
val ues and discount utility values for all five criteria,
obtaining a "total value" and a "di scount value" for each
strategy.

System pl anners used these utility and di scount values to
determ ne which strategy for a particular fish stock rated
hi ghest across all five criteria. |f nore than one of the
proposed strategi es shared the same or simlar discount val ue,
system pl anners consi dered other factors, such as cost, in the
sel ection process. Some special cases arose where the planners
preferred strategy did not correspond with the SMART results. In
thPse_cases, the planners provide the rationale for their
sel ecti on.
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Subbasin: Cowitz

Stock: Wnter steel head

Strategy: 1

Citeria Rati ng Confidence Wight Uility Discount Uility
1 EXT OBJ 8 0.9 20 160 144

2 CHG MsY 5 0.6 20 100 60

3 GEN IMP 7 0. 6. 20 140 84

4 TECH FEAS 9 0.9 20 180 162

5 PUB SUPT 6 0.6 20 120 72

TOTAL VALUE 700

DI SCOUNT VALUE 522

CONFI DENCE VALUE 0.75
Subbasin: Cowitz Stock: Wnter steel head Strategy: 2
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Criteria Rating Confidence Weight utility Discount Utility
1 EXT OBJ 5 0.9 20 100 90

2 CHG MBY 4 0.6 20 80 48

3 GEN | WP 7 0.6 20 140 84

4 TECH FEAS 8 0.9 20 160 144

5 PUB_SUPT 6 0.9 20 120 108

TOTAL VALUE 600

DI SCOUNT VALUE 474

CONFI DENCE VALUE 0.79
Subbasin: Cowitz Stock: Wnter steel head Strategy: 3
Criteria Rating Confidence Wight Utility Discount Utility
1 EXT oBJ 8 0.9 20 160 144

2 CHG MBY 5 0.6 20 100 60

3 GEN | WP 7 0.6 20 140 100

4 TECH FEAS 8 0.9 20 160 144

5 PUB SUPT 9 0.9 20 180 162

TOTAL VALUE 740

DI SCOUNT VALUE 610

CONFI DENCE VALUE 0.83




Subbasin: Cow itz Stock: Summer steel head Strategy: 1

Citeria Rating Confidence Wisht Uility Discount Utility
1 EXT OBJ 4 0.6 20 80 48

2 CHG MsY 2 0.6 20 40 24

3 GEN I WP 7 0.6 20 140 84

4 TECH FEAS 2 0.9 20 40 36

5 PUB SUPT 7 0. 6. 20 140 84

TOTAL VALUE 440

DI SCOUNT VALUE 276

CONFI DENCE  VALUE 0. 63
Subbasin: Cowlitz Stock: Summer steel head Strategy: 2
Cr|t eria Rating Confidence Weisht Utility Discount Utility
1 EXT OBJ 8 0.6 20 160 96

2 CHG MBY 8 0.6 20 160 96

3 GEN I WP 3 0.9 20 60 54

4 TECH FEAS 8 0.9 20 160 144

5 PUB SUPT 9 0.9 20 180 162

TOTAL VALUE 720

DI SCOUNT VALUE 552

CONFI DENCE  VALUE 0.77
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Subbasin: Cowitz Stock: Fall chinook Strategy: 1

Criteria Rating Confidence Wisht Wility Discount Utility
1 EXT OBJ 5 0.6 20 100 60

2 CHG MBY 5 0.6 20 100 60

3 GEN | MP 3 0.9 20 60 54

4 TECH FEAS 5 0.6 20 100 60

5 PUB SUPT 5 0.6. 20 100 60

TOTAL VALUE 460

DI SCOUNT VALUE 294

CONFI DENCE VALUE 0.64
Subbasin: Cowitz Stock: Fall chinook Strategy: 2
Criteria Rating Confidence Wiaht Wility Discount Uility
1 EXT oBJ 6 0.6 20 120 12

2 CHG MBY 6 0.6 20 120 72

3 GEN I WP 3 0.9 20 60 54

4 TECH FEAS 7 0.9 20 140 126

5 PUB SUPT 7 0.6 20 140 84

TOTAL VALUE 580

DI SCOUNT VALUE 408

CONFI DENCE VALUE 0.70
Subbasin: Cowitz Stock: Fall chinook Strategy: 3

Citeria Rating Confidence Weisht Wility Discount Utility

1 EXT OBJ 6 0.6 20 120 72
2 CHG M5Y 6 0.6 20 120 72
3 GEN I WP 3 0.9 20 60 54
4 TECH FEAS 8 0.9 20 160 144
5> PUB SUPT 8 0.9 20 160 144
TOTAL VALUE 620

DI SCOUNT  VALUE 486
CONFI DENCE  VALUE 0.78
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CONFI DENCE  VALUE

Subbasi n: Spring chi nook Strat egy:
Qiteria Rati nqg Confidence Wight Utility Discount Utility
1 EXT OBJ 5 0.6 20 100 60

2 CHG MBY 4 0.6 20 80' 48

3 GEN I WP 2 0.9 20 40 36

4 TECH FEAS 5 0.6 20 100 60

5 PUB SUPT 5 0.6. 20 100 60

TOTAL VALUE 420

DI SCOUNT VALUE 264

CONFI DENCE  VALUE 0. 63

Subbasi n: Spring chinook Strategy: 2
Citeria Confidence Weight Wility Discount Utility
1 EXT OBJ 20 100 60

2 CHG MY 0.6 20 100 60

3 GEN I WP 0.9 20 40 36

4 TECH FEAS 0.9 20 140 126

5 PUB SUPT 0.6 20 120 72

TOTAL VALUE 500

DI SCOUNT VALUE 354

CONFI DENCE  VALUE 0.71

Subbasi n: Spring chi nook Strategy: 3
Citeria Rating Confidence Wight Uility Discount Uility
1 EXT OBJ 6 0.6 20 120 72

2 CHG MsY 6 0.6 20 120 72

3 GEN I WP 2 0.9. 20 40 36

4 TECH FEAS 8 0.9 20 160 96

5 PUB SUPT 8 0.9 20 160 144

TOTAL VALUE 600

DI SCOUNT VALUE 420

0.70




Subbasin: Cowitz

St ock:

Coho

Strategy: 1
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Crlt eria Rating Confidence Wight Utility Discount Utility
1 EXT OBJ 5 0.6 20 100 60

2 CHG MY 4 0.6 20 80 48

3 GEN I WP 3 0.9 20 60 54

4 TECH FEAS 5 0.6 20 100 60

5 PUB SUPT 5 0. 6. 20 100 60

TOTAL VALUE 440

DI SCOUNT VALUE 282

CONFI DENCE VALUE 0.64
Subbasin: Cowitz St ock: Coho Strategy: 2
Citeria Rating Confidence Wight Uility D scount Uility
1 EXT OBJ 5 0.6 20 100 60

2 CHG MsY 5 0.6 20 100 60

3 GEN I WP 3 0.9 20 60 54

4 TECH FEAS 6 0.6 20 120 72

5 PUB SUPT 3 0.6 20 60 36

TOTAL VALUE 440

DI SCOUNT VALUE 282

CONFI DENCE VALUE 0.64
Subbasin: Cowitz St ock: Coho Strategy: 3
Crlt eria Rating Confidence Weight Uility Discount Uility
1 EXT OBJ 6 0.6 20 120 72

2 CHG MsY 6 0.6 20 120 72

3 GEN | MP 3 0.9 20 60 54

4 TECH FEAS 8 0.6 20 160 96

5 PUB SUPT 7 0.6 20 140 84

TOTAL VALUE 600

DI SCOUNT VALUE 378

CONFI DENCE VALUE 0.63




Subbasin: Cowitz St ock: Coho Strategy: 4
Criteria Rati ng Confidence Weight Wility D scount Wility

1 EXT OBJ 6 0.6 20 120 72

2 CHG MY 5 0.6 20 100 60

3 GEN IMP 3 0.9 20 60 54

4 TECH FEAS 6 0.9 20 120 108

5 PUB SUPT 6 0.9 20 120 108
TOTAL VALUE 520

DI SCOUNT VALUE 402
CONFI DENCE VALUE 0.77
Subbasin: Cow itz Stock: Coho Strategy: 5
Criteria Rating Confidence Wight Uility Discount Uility
1 EXT OB 6 0.6 20 120 72

2 CHG MY 6 0.6 20 120 72

3 GEN IMP 3 0.9 20 60 54

4 TECH FEAS 8 0.6 20 160 84

5 PUB SUPT 7 0.6 20 140 96
TOTAL VALUE 600

DI SCOUNT VALUE 378
CONFI DENCE VALUE 0.63
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APPENDI X C
SUMMARY OF COST ESTI MATES

The cost estimates provided in the follow ng sumary tables
represent new or additional costs necessary to inplenent the
alternative strategies. Al though many strategies involve
projects already planned or being inplenented under the Col unbia
Ri ver Basin Fish and Wldlife Programor other prograns, such as
t he Lower Snake River Conpensation Plan, the assoclated costs and
hat chery production do not appear in the follow ng tables.

In many cases, the follow ng costs are no nore than
approxi mations based on famliarity with general costs of simlar
projects constructed elsewhere. Although the costs are very
general, they can be used to evaluate relative, rather than
absolute, costs of alternative strategies within a subbasin.

Particular actions are frequently included in strategies for
nore than one species or race of anadronous fish. In these
cases, the sane costs appear in several tables, but would only be
incurred once, to the benefit of some, if not all, of the species
and races of salnon and steel head in the subbasin.

Subbasin pl anners used standardi zed costs for actions
“universal" to the Colunbia River system such as costs for
installing instream Structures, inproving riparian areas, and
screening water diversions (see the Prelimnary System Anal ysis
Report, March 1989). For other actions, including the renoval of
instream barriers, subbasin planners devel oped their own cost
estimates in consultation with resident experts.

Pl anners al so standardi zed costs for all new hatchery
production basinw de. To account for the variability in fish
stocking sizes, estimates were based upon the cost per pound of
fish produced. For consistency, estimated capital costs of
constructing a new, nodern fish hatchery were based on $23 per
pound of fish produced. Estinated operation and maintenance
costs per year were based on $2.50 per pound of fish produced.

Al actions have a life expectancy, a period of tinme in
which benefits are realized. Because of the variationin life
expectancy anong actions, total costs were standardized to a 50-
year period. Sone actions had |ife expectancies of 50 years or
greater and thus costs were added as shown. Qher actions (such
as instream habitat enhancenents) are expected to be long term
but naﬁ only have life expectancies of 25 years. Thus the action
woul d have to be repeated (and its cost doubled) to neet the so-
year standard. Still other actions (such as a study or a short-
term suppl enmentation progranm) may have |ife expectancies of 10
years after which no turther action would be taken. In this
case, operation and mai ntenance costs were anortized over 50
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years to develop the total OSM per year estimate. Capital costs,
being up-front, one-tine expenditures, were added directly.

Subbasin pl anners have estinmated all direct costs of
alternative strate%ies except for the purchase of water rights.
No cost estinmates have been or will be made for actions that
invol ve purchasing water. Indirect costs, such as changes in
water flows or changesin hydroel ectric system operations, are
not addressed.
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ESTIMATED COSTS FOR ALTERNATIVE STRATEGIES

Subbasin: Coulitz River
Stock: Winter Steelhead

Proposed Strategies

cost
Action Categories* 1 2 Ix*
Capital:
Habitat O&M/yr:
Enhancement Life:
Capital:
O&M/yr:
Screening Life:
Capital:
Barrier D&M/yr:
Removal Life:
Capital: 250,000 250,000
Acclimation O&M/yr: 5,000 5,000
Pond Life: 50 50
Capital: 115,000 115,000
Hatchery O&M/yr: 12,500 12,500
Production Life: 50 50
Capital: 115,000 250,000 365,000
TOTAL O&M/yr: 12,500 5,000 17,500
COSTS Years: 50 50 50
Water Acquisition N N N
Number/yr: 25,000 25,000
Fish to Size: S, 5/1lb. s, 5/lb.
stock Years: 50 50

* Life expectancy of the project is defined in years. Uater acquisition is defined as either Y = yes, the
strategy includes uater acquisition; N = no, uater acquisition is not part of the strategy. The size of
fish to stock is defined as E = eggs; F = fry; J = juvenile, fingerling, parr, subsmolt; S = smolt; A =
adult.

** Recommended strategy.
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Subbasin:

Cowlitz River

Stock: Summer Steelhead

ESTIMATED COSTS FOR ALTERNATIVE STRATEGIES

Proposed Strategies

cost
Action Categories* 1 2%*
Capital:
Habitat O&M/yr:
Enhancement Life:
Capital:
0&M/yr:
Screening Life:
Capital: 100,000,000
Barrier O&M/yr: 2,000,000
Removal Life: 50
Capital:
Misc. 0&M/yr:
Projects Life:
Capital: 2,806,000
Hatchery O&M/yr: 305,000
Production Life: 50
Capital: 100,000,000 2,806,000
TOTAL O&M/yr: 2,000,000 305,000
COSTS Years: 50 50
Uater Acquisition N N
Number/yr: 610,000
Fish to Size: S, 5/1b.
stock Years: 50

* Life expectancy of the project is defined in years.
strategy includes water acquisition;

adult.

** Recommended strategy.
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Uater acquisition is defined as either Y = yes, the
N = no, water acquisition is not part of the strategy. The size of
fish to stock is defined as E = eggs; F = fry; J = juvenile, fingerling, parr, subsmolt; S = smolt; A =




ESTIMATED COSTS FOR ALTERNATIVE STRATEGIES

Subbasin: Cowlitz River
Stock: Fall Chinook

Prooosed Strategies

cost
Action Categories* 1 2 e hl 4
Capital: 0 0
Habitat O&M/yr: 30,000 30,000
Enhancement Life: 50 50
Capital:
O&M/yr:
Screening Life:
Capital:
Barrier 0&M/yr:
Removal Life:
Capital:
Misc. 0&M/yr:
Projects Life:
Capital: 713,000 368,000
Hatchery O&M/yr: 21,250 40,000
Production Life: 50 50
Capital: 0 713,000 368,000 0
TOTAL O&M/yr: 30,000 21,250 40,000 30,000
COSTS Years: 50 50 50 50
Uater Acquisition N N N N
Number/yr: 1,000,000 1,600,000
Fish to Size: F, 400/lb. J, 100/1b.
Stock Years: 600,000 50
J, 100/1b.
50

* Life expectancy of the project is defined in years. Uater acquisition is defined as either Y = yes, the
strategy includes water acquisition; N = no, water acquisition is not part of the strategy. The size of
fish to stock is defined as E = eggs; F = fry; J = jwenile, fingerling, parr, subsmolt; S = smolt; A =
adult.

** Recommended strategy.
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ESTIMATED COSTS FOR ALTERNATIVE STRATEGIES

Subbasin: Cowlitz River
Stock: Spring Chinook

Prooosed Strategies

cost
Action Categories* 1 2 K lad 4
Capital: 0 0
Habitat O&M/yr: 30,000 30,000
Enhancement Life: 50 50
Capital:
O&M/yr:
Screening Life:
Capital:
Barrier 08M/yr:
Removal Life:
Capital:
Misc. O&M/yr:
Projects Life:
Capital: 690,000 230,000
Hatchery O&M/yr: 75,000 25,000
Production Life: 50 50
Capital: 0 690,000 230,000 0
TOTAL O&M/yr: 30,000 75,000 25,000 30,000
COSTS Years: 50 50 50 50
Uater Acquisition N N N N
Number/yr: 1,500,000 100,000
Fish to Sire: J, 50/!b. S, 10/1lb.
Stock Years: 50 50

* Life expectancy of the project is defined in years. Water acquisition is defined as either Y = yes, the
strategy includes water acquisition; N = no, water acquisition is not part of the strategy. The size of
fish to stock is defined as E = eggs; F = fry; J = juvenile, fingerling, parr, subsmolt; S = smolt; A =
adult.

** Recommended strategy.
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ESTIMATED COSTS FOR ALTERNATIVE STRATEGIES

Subbasin: Cowlitz River

Stock: Coho
Proposed Strategies
cost
Action Categories* 1 2 Ix* 4 5 6
Capital: 0 0 0 0 0
Habitat O&M/yr: 30,000 30,000 30,000 30,000 30,000
Enhancement Life: 50 50 50 50 50
Capital: 500,000
Barrier O8M/yr: 10,000
Removal Life: 50
Research Capital: 50,000 50,000
and O8M/yr: 50,000 50,000
Assessment Life: 10 10
O0ff-channel Capital: 300,000 300,000 300,000
Rearing 0&M/yr: 10,000 10,000 10,000
Areas Life: 25 25 25
Capital: 1,314,220 1,314,220
Hatchery O&M/yr: 142,850 142,850
Production Life: 50 50
Capital: 0 600,000 1,964,220 1,150,000 1,314,220 0
TOTAL 0&M/yr: 30,000 40,000 192,850 60,000 142,850 30,000
COSTS Years: 50 50 50 50 50 50
Water Acquisition N N N N N N
Number/yr: 800,000 800,000
Fish to Size: S, 14/lb. S, 14/1lb.
Stock Years: 50 50

* Life expectancy of the project is defined in years. Uater acquisition is defined as either Y = yes, the
strategy includes water acquisition; N = no, water acquisition is not part of the strategy. The size of
fish to stock is defined as E = eggs; F = fry; J = juvenile, fingerling, parr, subsmolt; S = smolt; A =
adult.

** Recommended strategy.
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APPENDI X D
HATCHERY RELEASES

Table D1. Cowl itz Subbasin hatchery wi nter steel head pl ants,

Cow itz R ver watershed.

Rel ease Nunber Rel ease

Dat e Rel eased Locati on Hat chery St ock
1977 5,462(s Cowitz Swofford RP Cowitz R
1977 31, 698(s Cowitz Beaver Ck Cwitz R
1977 1,027,363 (s+f) (1) Cow itz Cowitz Cowitz R
1977 21, 222(s) Lacanmas Ck Cowl itz Cowitz R
1978 815,900 (s+f) (2) Com itz Cowitz Cowitz R
1978 26, 406( s) Cowl itz Beaver Ck Cowitz R
1978 20, 398(s Lacamas Ck Cowmitz Cowitz R
1978 20, 270( s d equa Ck Cow itz Cowitz R
1979 10, 080( f CowWitz CowWitz Cowitz R
1979 49, 651(s Cowitz Swofford RP Cowitz R
1979 526,998 (s+f) Cowitz Cowitz Cowitz R
1979 19, 424(s) d equa Ck Cow itz Cowitz R
1979 22,260(s Lacamas Ck Cowitz Cowitz R
1979 83, 940( f Sal mon Ck Cowlitz Cowitz R
1980 29, 370(s Cow itz Swfford RP CowWitz R
1980 510,651 (s+f) Cowlitz/Columbia CowW itz Cowitz R
1980 20, 451(s) d equa Ck Cowl itz Cowmitz R
1980 8,301 (f) Lacamas Ck Cowitz Cowitz R
1981 4,350(f) d equa & Cow itz Cowitz R
1981 29, 263 sg Cowitz Beaver Ck Cowitz R
1981 34, 864(s Cow itz Swofford RP Cowlitz R
1981 678,506 (s+f) Cowitz Cowitz Cowitz R
1982 323, 801(s) CowWitz CowWitz Cowitz R
1982 178,582 (f) Cowmitz CowWitz Cowitz R
1983 510, 156( s) CowWitz Cowl itz Cowitz R
1983 270, 513(f Cowlitz Cowl itz Cowitz R
1984 649, 223(s CowWitz CowWitz Cowitz R
1984 116,575(f) Cowitz Cowitz Cowitz R
1985 698, 249(s CowWitz CowWitz Cowitz R
1985 196, 535( f Cowm itz CowWitz Cowitz R
1986 531, 018(s Cowlitz CowWitz Cowitz R
1986 86, 448( f CowWitz CowWitz Cowitz R
1987 810, 185(s CowWitz Cowl itz Cowitz R
1987 182, 377( f CowWitz CowWitz Cowitz R
1988 533, 409(s CowWitz CowWitz Cowitz R
1988 103, 080( f CowWitz CowWitz Cowitz R

(1) 25,336 marked RVAD to look at adult return tine.

(2) 26,000 marked ADCWI to | ook at
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Tabl e D2.

- Cowl itz subbasin hatchery wi nter steel head plants,
Toutle River watershed.

Rel ease Nunber Rel ease

Dat e Rel eased Locati on Hat chery St ock
1977 50, OOOEsg Al der Ck Alder Ck Pnd Cowitz R
1977 34, 464( s Toutle R Beaver Ck Cowitz R
1977 61, 061(s Toutle R CoW itz Cowitz R
1978 50, 000( s Al der Ck Alder Ck Pnd CowWitz R
1978 21, 123(s Toutle R Beaver Ck Cowitz R
1978 63, 671(s Toutle R Cowlitz Cowitz R
1979 55, 500( s Al der Ck Alder Ck Pnd CowWitz R
1979 30, 752(s Toutle R Beaver Ck Cowitz R
1979 65, 751(s Toutle R CowW itz Cowitz R
1980 49, 104(s Al der Ck Alder Ck Pnd CowWitz R
1980 20, 758( s Toutle R Beaver Ck Cowitz R
1980 27,436(s N. Fk Toutle Cowlitz Cowitz R
1980 19, 480( s S. Fk Toutle Beaver Ck Cowitz R
1981 32, 844(f S. Fk Toutle Klineline Net Kalama R
1981 31, 168(s Toutle R Cowlitz Cowitz R
1981 7,350(f) S. Fk Toutle Vancouver S. Toutle R
1982 23, 325(1) S. Fk Toutle S. Toutle Pnd Chanbers Ck
1983 7,290(s) Geen R Beaver Ck Chambers Ck
1985 6, 345(s) N. Fk Toutle Al der Ck Pnd Elochoman R
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Table D3. Cowlitz subbasin hatchery w nter steel head plants,

Coweenman River watershed.
Rel ease  Nunber Rel ease
Dat e Rel eased Locati on Hat chery St ock
1977 40, 435('s) Coweenman R Beaver Ck Cow itz
1978 40, 028( s) Coweenan R Beaver Ck Cow itz
1979 54, 586(s) Coweenman R Beaver Ck Cowl itz
1980 41, 534(s Coweeman R Beaver Ck Cowitz
1981 57, 560§s Coweeman R Beaver Ck Cow itz
1982 45, 855('s Coweeman R Beaver Ck Bogachiel/
Chanbers Ck
1983 33, 486(s) Coweenman R Beaver Ck Chanbers Ck
1984 40, 225(s Coweeman R Beaver Ck El ochonan
1985 18, 262( s Coweeman R Coweenman net El ochoman
1985 18, 905( s Coweeman R Beaver Ck El ochoman
1985 7,050(s) Coweeman R. Alder Ck Pnd El ochoman
1986 54, 550( s) Coweenman R Beaver Ck El ochoman
1986 8, 927(s Coweeman R Coweenan Pnd El ochoman
1987 46, 220( s Coweeman R Beaver Ck El ochonan
1987 8, 640(s Coweeman R Coweeman Pnd El ochoman
1988 10, 105(s Coweeman R Coweenman Pnd El ochoman
1988 27,000(s) Coweerman R Beaver Ck El ochoman

* Adult brood collection site

sanme as stock.
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Table D4. Cow itz subbasin hatchery summer steel head plants,
Cowitz River watershed.

Rel ease Nurnber Rel ease

Dat e Rel eased Locati on Hat chery St ock
1977 298,257 (s+f) Cowlitz Cow itz Skamani a(l)
1978 245, 963 (s+f£) Cowmitz Cowmitz Skamani agl ;
1979 168,168 (s+f) Comitz Cowmitz Skamani a( |
1980 10,912(f) Lacamas Ck Cowitz Skamani a(l)
1980 22, 255('s) Cowlitz Cowlitz Skamani a( |
1980 86,824 (s+f) Colunbia R Cowlitz Skamani a( |
1980 85,143 (s+f) CowWitz CowWitz Skamani a( |
1981 203,674 (s+f) Cowmitz CowWitz Skamani a( |
1982 25 336(f Cowmitz Cowitz Skamani a( |
1982 31, 131(s Cowl itz Cowl itz Skamani a(l)
1983 56, 922(s Cowitz Cowitz Skamani a( |
1983 32,534(f CowWitz Cowlitz Skamani a( |
1984 122, 983('s Cowlitz CowWitz Skamani a(l)
1984 81, 988( f Cow itz CowWitz Skamani a( |
1985 144, 116(s CoMmitz Cowitz Skamani a( |
1985 42, 81ng Cowlitz CowWitz Skanmani a( |
1986 113, 325(s Cowitz CowWitz Skamani a( |
1986 42, 466( f Cowl itz CowWitz Skamani a( |
1987 56, 908( s Cowitz Cowitz Skamani a( |
1987 10, 830( f Cowitz CowWitz Skamani a( |
1988 82, 153(s Cowitz CowWitz Skamani a( |
1988 51, 977(f Cowitz Cowitz Skamani a( |

(1) Adult brood stock collected at Cowlitz Hatchery.
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Tabl e Db.

Cow itz subbasin hatchery summer steel head pl ants,

Toutl e R ver watershed.

Rel ease Nunber Rel ease

Dat e Rel eased Locati on Hat chery St ock
1977 28, 530(s Green R Skamani a Skamani a
1977 83, 808553 N. Fk Toutle Skamani a Skamani a
1977 28, 353(s S. Fk Toutle Skamani a Skamani a
1977 32,000(s Al der Ck Alder Ck Pd  Skanani a
1978 34, 000( s Al der Ck Al der Ck Pd Skamani a
1978 27, 068(s Geen R Skamani a Skamani a
1978 99, 141(s N. Fk Toutle Skamani a Skamani a
1978 34, 328(s S. Fk Toutle Skamani a Skamani a
1979 33, 660(s Al der Ck Al der Ck Pd Skamani a
1979 32,421(s Geen R Skamani a Skamani a
1979 109, 494(s N. Fk Toutle Skamani a Skamani a
1979 33,617(s S. Fk Toutle Skamani a Skamani a
1980 34, 020(s Al der Ck Al der Ck Pd Skamani a
1980 36, 686( s Geen R Beaver Ck Skamani a
1980 19, 634(s Toutle R Skamani a Skamani a
1980 50, 022(s N. Fk Toutle Skamani a Skamani a
1980 17, 594(s N. Fk Toutle Beaver Ck Skamani a
1980 28, 752(s S. Fk Toutle Beaver Ck Skamani a
1981 9, 735(s S. Fk Toutle ' Beaver Ck Skamani a
1982 16, 440(s Geen R Skamani a Skamani a
1983 108, 605( f Geen R Skamani a Skamani a
1983 108, 605(f) S. Fk Toutle Skamani a Skamani a
1984 25, 815('s Geen R Skamani a Skamani a
1984 20, 600( s S. Fk Toutle Skamani a Skamani a
1985 17,995(s S. Fk Toutle Skamani a Skamani a
1985 22,990(s Geen R Skamani a Skamani a
1986 32,010(s Geen R Skamani a Skamani a
1986 40, 3442 s; S. Fk Toutle Skamani a Skamani a
1987 49, 440( s Al der Ck Al der Ck Pd Skamani a
1987 8, 550( s Geen R Skamani a Skamani a
1987 22,385(s S. Fk Toutle Skamani a Skamani a
1988 20, 338('s Geen R Skamani a Skamani a
1988 30, 210(s N. Fk Toutle Skamani a Skamani a
1988 19,890(s) S. Fk Toutle Skamani a Skamani a
* Adult brood collection site same as stock.
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Table D6. Cow itz subbasin hatchery sea-run cutthroat plants,

Cow itz R ver watershed.

Rel ease Nunber Rel ease

Dat e Rel eased Locati on Hat chery St ock
1977 299, 915('s) Cowitz R Cowlitz Cowlitz
1977 10, 736(f) Cowitz R Cowlitz Cowlitz
1977 5,040(s) d equa Ck Mossyrock El ochonman
1978 16,410 (f) Cowitz R Comitz Cowmitz
1978 115, 368(s Cowitz R Cowlitz Cowlitz
1979 122, 248(s Cowitz R Cowl itz Cowlitz
1979 2,000(s) d equa Ck Mossyrock El ochonan
1980 97, 076(s) Cowitz R Cowlitz Cowlitz
1980 9,868 (s) MIT Ck Cowlitz Cowlitz
1980 13, 599( f d equa Ck Cowl itz Cowl itz
1981 25, 740( f d equa Ck Cowl itz Cow itz
1981 101,594 (s) (1)Cowlitz R CowWitz Cowitz
1981 131,521 (f) Cowitz R Cowlitz Cowlitz
1982 51,551(s) (2)Cowlitz R Cowmitz Cow itz
1982 25, 342(f) Cowitz R Cowlitz Cowlitz
1983 55,067 (s) (3)Cowlitz R Cow itz Cowitz
1983 29,224§fg Cowitz R Cowmitz Cowl i
1984 110, 622(s Cowitz R Cowlitz Cowlitz
1984 23,017(f Cowitz R Cowlitz Cowlitz
1985 73,142(s Cowitz R Cowlitz Cowlitz
1985 62, 165( f Cowitz R Cowlitz Cowlitz
1986 60, 763( s Cowitz R Cowlitz Cowlitz
1986 29, 133(f Cowitz R Cowlitz Cowlitz
1987 6, 837(s) Cowitz R Cowlitz Cowlitz/Elochoman
1987 19, 663( f Cowitz R Cowitz Cowlitz/Elochoman
1988 10, 336( s Cowitz R Cowlitz Cowlitz
1988 72,943(f Cowitz R Cowlitz Cowlitz

(1) 20,000 marked LV, 10,020 narked RV, 1,000 marked w/Floy
anchor tags; size @release experinent.

2) 2,000 nmarked for size at rel ease experinent.

3) 1,050 narked for size at release experinment.
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Tabl e D7.

Cowl itz subbasin hatchery sea-run cutthroat plants,

Coweenan River watershed.

Rel ease Nunber Rel ease

Dat e Rel eased Locati on Hat chery St ock
1977 18, 000('s) Coweenman R Vancouver El ochoman
1978 15, 878553 Coweeman R Vancouver El ochoman
1979 12, 684(s Coweenan R Vancouver El ochoman
1980 9,150(s) Coweenan R Vancouver El ochoman
1981 18, 193('s) Coweeman R Vancouver El ochoman
1985 7,050(s) Coweeman R Beaver Ck El ochoman
1985 15, 478(f Coweeman R Beaver Ck El ochoman
1986 6, 700( s Coweenan R Coweenman Pnd El ochoman
1987 7, 755(s Coweeman R Beaver Ck El ochoman
1987 8, 850(s Coweeman R Coweenan Pnd El ochoman

* Adult brood collection site sane as stock.
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Table D8. Cow itz Subbasin fal
Cowl itz Hatchery unless otherw se noted.

chi nook hatchery fish plants,

Br ood Rel ease Rel ease

St ock Year Dat e Nurnber Site Comment s
waﬁitz 1976 1977 3,824,412(f) Cowmitz

| 1977 1978 4,126, 174(f) I

l " 1978 146,001 (f) " OW Production eva

L 1978 1979 4,481, 337(f) !

" " 1979 154, 648(f) " OV Production eval

L 1979 1979 799, 000 L unfed fry

n L 1980 7,131(f) L

L " 1980 2,270(f) " O Production eva

n L 1981 543, 634(y) L

L n 1981 20,719(y) " CWI' Production eval

L 1980 1981 3,128, 708(t1) !

L L 1981 153,216 (f) " CW Production eval
Kal ama I 1981 1, 453, 447(f) I

L L 1981 63,312§f; " CW Production eval
Big Creek * 1981 807, 000( f n
Bonneville n 1981 1,322,141(f) L

" . 1981 57,959(f) " CW Production eval
Cowitz 1981 1982 7,964,444if; L

L L 1982 296, 258( f v CM Production eval

" 1982 1983 221, 300(f) " Gays R ver Hatchery

" L 1983 5, 384, 909(f) "

L " 1983 150,236Efg " CWI' Col unbi a R.index

L n 1983 146, 355( f * CW Rel ease timng

L 1983 1984 7,110, 565(f) !

L L 1984 383, 635(f) " CW Col unbia R index

L 1984 1985 5,494, 628(f) n

" " 1985 189,388 (f) " CW Col unbia R index

I " 1985 194,717 (f) " CW Rel ease timng

L 1985 1986 8,347, 500(f) !

L " 1986 197, 500(f) " OWI' Col unbi a R index

g 1986 1986 3,917,000 n unfed fry

" L 1987 8, 864, 997(f) n

L L 1987 207, 003(f) w CW Col unbia R index
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Table p9. Cow itz Subbasin fall

chi nook hatchery fish plants,
Toutl e Hatchery unless otherw se noted.

Br ood Rel ease' Rel ease
St ock Year Dat e Nunber Site Comment s
Tout | e 1976 1977 2,942, 413(f Toutl e
L " 1977 132, 500( f " CW Production eval
L 1977 1978 1,023, 250( f "
L " 1978 582,856(f) S. Fk Toutle-Cow itz Hatchery
L L 1978 608, 985$f) N. Fk Toutle-Cowl itz Hatchery
l n 1978 2, 403, 221( ) Deer Ck -Deer Springs Pond
n n 1978 142 797(f) w  COW Production eval
" L 1978 126,522(f) " COW' ATPase study
L 1978 1979 275, 000( f S. Fk Toutle
L L 1979 275, 000( f Qutlet Ck
Kal ama L 1979 947, 456/( f S. Fk Toutle-Cowitz H
Tout |l e L 1979 2,901, 040( f Toutl e
L " 1979 144, 085( f n  CWI Production eval
Kal ana 1986 1987 456, 100( f L
Washougal " 1987 446, 300( f L
Tabl e p10. Cow itz Subbasin fall chinook hatchery fish plants,

Coweeman River.

Br ood Rel ease Rel ease
St ock Year Dat e Number Site Coment s
Washougal 1977 1978 454, 230(f) n Cowl itz Hatchery
Toutl e 1978 1979 1,075,000 L unfed fry Cowitz H.
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Table p11. Cow itz Subbasin hatchery spring chinook production,
Cow itz Hatchery unless otherw se noted.

Br ood Rel ease Rel ease
St ock Year Dat e Nunber Site Conment s
Cowlitz 1975 1977 543,219(y) Cowitz R
" . 1977 356, 895 (y) " COWM Disease study
n 1976 1977 1,572, 887(f) L _
" L 1977 168,410 (f) " OW' D sease study
n n 1978 15,274 (y) L
n " 1978 489, 365(y) * O Density study
n 1977 1977 42, 500 L unfed fry
n " 1978 1,138,917 (£) L
n L 1979 635, 351(y) "
" 1978 1978 1,164,300 " unfed fry
L " 1979 991, 700( f "
n " 1980 635, 386(y "
" 1979 1979 3,158,000 " unfed fry
n n 1980 1,448,190(f) n
n n 1981 742,637(y) L
I 1980 1980 5,848,000 " unfed fry
" L 1981 1, 275, 674(f n
n n 1982 626, 889(y L
n n 1982 95,620(y) » OW' D sease study
n 1981 1981 550, 000 " unfed fry
n " 1982 1, 285, 484( f L
n n 1983 422, 254(y L
L L 1983 208, 746(y " OW Adult rtn timng
L 1982 1982 1,101,000 L unfed fry
L n 1983 2,239, 500( f "
n L 1984 400, 193(y "
" L 1984 219, 207(y " OW Adult rtn timng
" 1983 1984 2,815, 900(f) "
n n 1985 401, 005(y) L
L " 1985 202,095(y) " OWI' Adult rtn timng
I 1984 1985 1,730,000 " eggs
n L 1985 3, 008, 800( f "
L n 1986 433, 953(y "
n n 1986 231,500(y) * OWI' Adult rtn timng
" 1985 1986 2,194, 400(f) "
L n 1987 495,011 (y) L
n n 1987 143,389 (y) " CW Col unbia R index
" 1986 1987 2,561, 736(f) L
n L 1987 1,864 (f) " CWM Col unbia R index
L 1987 1987 256, 000 n eggs
n L 1987 192, 000 " unfed fry
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Table D12. Cow itz subbasin hatchery spring chinook production,
Toutl e R ver watershed.

Br ood Rel ease Rel ease

St ock Year Dat e Nurber Site Comment s
Cowlitz 1976 1977 418,002(f) Geen R Toutle H.

L 1978 1978 1,249,600 L unfed fry-

Cowitz H

L 1979 1980 653,949(f) S.Fk Toutle Sea Resources

n 1982 1983 309, 1002fg Toutle R Cowitz H

L . 1983 209, 400( f S.Fk Toutle CowWitz H.

n 1983 1984 728,474(f) v Cowlitz H.

L n 1984 262,500(f) N Fk Toutle Cowitz H

157




Table D13. Cow itz subbasin hatchery coho plants, Cowitz R ver
plants (Cowl itz Hatchery unless otherw se noted)

Br ood Rel ease
St ock Year Dat e Nurber Conmment s
N 1975 1977 3,475, 024(y
N 1977 1978 495, 429(f
N 1977 1979 3,567, 602(y
N 1978 1979 1,318,000 unfed fry
N 1978 1979 653, 800(f)
N 1978 1980 3,832, 659(y)
N 1979 1980 250, 000 unfed fry
N 1979 1981 4,848, 997(y)
N 1980 1981 9,079,000 unfed fry
N 1980 1982 4,464, 499(y)
N 1980 1982 311,011 (y) CW Density study
N 1981 1982 120, 000 unfed fry
N 1981 1983 4,569,990(y)
N 1981 1983 311,009 (y) CW Density study
N 1982 1983 8, 000 unfed fry
N 1982 1983 8,100(f)
N 1982 1984 4,694, 457(y)
N 1982 1984 308, 343(y CW Density study
N 1983 1985 4,137, 756(y
N 1983 1985 93,582 (y) CWI' Genetic resrch
N 1983 1985 46, 862 CWI' Coho i ndex
N 1984 1985 272, 8002?2
N 1984 1986 4,730, 417(y
N 1984 1986 179, 377( CW CGenetic resrch
N 1984 1986 255, "454 y CWI' Coho i ndex
N 1985 1986 143, 900( f
N 1985 1987 12, 000 f
N 1985 1987 4,513, 316(y)
N 1985 1987 167, 664(y) CWI' Jack cross study
N 1985 1987 77,020(y) CWI' Coho i ndex
N 1986 1987 83,000 unfed fry
N 1986 1987 726, 200(f)
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Table D14. Cowlitz Subbasin hatchery coho plants, Cowitz R ver
wat er shed, m scel | aneous streans.
Br ood Rel ease Rel ease
St ock Year Dat e Numnber Site Commrent s
N 1986 1987 11,600(f) Agren Ck
N 1985 1986 37,000fg Baxter Ck
N 1986 1987 33, 800( f n
N 1983 1984 59,500(f) Bear Ck
N 1984 1985 6,200(f) "
N 1985 1986 63, 000 L unfed fry
N 1986 1987 37,300(f) Blue Ck
N 1984 1985 117,000(f) Brim Ck
N 1985 1986 125, 900( f n
N 1986 1987 127, 500( f n
S 1979 1980 500 000 Canpbell Ck unfed fry w Ryderwood
N 1980 1981 479, 575 L unfed fry w Ryderwood
S 1981 1982 204, 000 L unfed fry egg boxes
N 1983 1984 47,600(f) L
N 1984 1985 17,100(f) L
N 1985 1986 18, 200( ) L
N 1986 1987 105, 800(f L
N 1984 1985 62, 700(f)  Cedar Ck
N 1985 1986 298,600(f) L
N 1986 1987 273, 600(f) L
N 1985 1986 3,000 Coon Ck  unfed fry
N 1985 1986 27, 600( f "
N 1983 1984 285, 900( f Del ameter Ck
N 1984 1985 294, 600( f "
N 1985 1986 258, 900( f n
N 1986 1987 249, 700( f L
N 1986 1987 19,400(f) Ferrier Ck
N 1986 1987 31,8002f; Foster Ck
N 1985 1986 108, 200( f Hll Ck
N 1986 1987 98, 400(f) L
N 1983 1984 14, 000( f Jones Ck
N 1984 1985 13, 000( f L
N 1986 1987 12,000(£) L
N 1980 1981 700, 000 King Ck unfed fry
N 1983 1984 158,300(f) "
N 1984 1985 90, 600( f "
N 1985 1986 161,200(f) "
N 1986 1987 85, 700(f) "
N 1983 1984 320(f) Lacamas Ck Coop W Tol edo HS
N 1983 1984 242, 500(f) »
N 1984 1985 323, 100(f) »
N 1985 1986 355,900(f) »

(cont 1 nued)
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Tabl e D14 conti nued.

Cow itz subbasin hatchery coho pl ants,

Cowitz R ver watershed, m scellaneous streans.
Br ood Rel ease Rel ease

St ock Year Dat e Nunber Site Conment s
N 1986 1987  481,000(f) !

N %ggg %987 77,000 (£f) fechlercik

N 3,000(f enoue

N Toss 138 Sv 200‘( P) -eng

N 1985 1986 L|ttIe Sal non Ck

N 1986 18%7 gg 6 % )

N 1976 |w [ Ck f f

N Ton 184 196099 . unfed fry
N 1977 1978 39, 300(f T

N 1985 1986 25 000 T unfed fry
N 1983 1984 95 3006 } Monahan CK

N 198 3% 5o 380é f§ .

N 1985 "

N 1986 1987 19, 900( f) T

N 1980 1981 1,40 0 fed f

\ 1959 198F 1433 %(r) D equa Gc unfed fry
Lo R ossagn

N 1985 ) I

N 1986 1987 453, 300( f "

N %ggg 1987~ 800(f) d o CDP dw{Olequa resi ds

t

N 1983 igg% 38g 888(F§ ran er unfed fry
N 1984 1

N 1oss 138 383 388(¢y

N %ggg 1987 274, 200(f) » f

I f

N 1982 %83% ?Sg 988 f%a mon, Gcunfed fry
N 1983 1984 238, 200§f§ "

N 1984 1985 351,388 ; "

N 1985 1986 7,1 "

N 1986 1987 312, 500§f§ "

N 1975 1873 1,047,200 Stillwater Ck unfed fry
N 1977 197 161,130(f) "

N 1978 1979 127 658éf§ "

N 1983 1984 238,200 f "

N 1984 1985 107,200(f) T

N 1985 1986 119,500(f) T

N 1986 1987 89, 400(f) "

LR Rl e

, Ittle
N 1986 1987 38, 300( 1) |
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Tabl e D15.

Cowl itz subbasin hatchery coho plants,

Toutl e River

wat ershed (Toutle Hatchery unless noted otherw se).

Br ood Rel ease Rel ease
St ock Year Dat e Numnber Site Commrent s
N 1975 1977 342, 424(y) Geen R
S 1975 1977 882,185(y) "
N 1976 1977 29, 200( ) n
N 1976 1978 362, 889(y) "
S 1976 1978 898,291 (y) L
N 1977 1978 150, 640(f) L
N 1977 1979 96,076(y) n
S 1977 1979 854, 539(y) "
S 1977 1979 238,280(y) " COW Tinel/size exp.
S 1978 1979 182, 400(f) n
S 1978 1980 1,059,060(y) L
S 1978 1980 78,108 (y) " COW Tinel/size exp.
S 1984 1985 70, 000(f) " Gays River H
S 1984 1986 155,250(y) L
S 1985 1987 333,350(y) Geen R
S 1978 1980 494, 000( f Al der Ck
N 1982 1983 167, 400( f n Cowitz H
N 1983 1984 186, 400( f n Cowitz H
S 1984 1985 205, 100( f " Washougal H.
S 1985 1986 187, ZOOEf; L Kal ama H.
S 1975 1976 42,900( f Bear Ck (NF)
S 1976 1977 119,980(f) "
S 1978 1979 300, 000(f) »
N 1982 1983 15,200(f) " Cowitz H
N 1984 1985 55, 100(f) » Cowitz H
N 1982 1983 81,400(f) Bear Ck (SF) Cowitz H
N 1986 1987 72, 700(f) » Cowitz H
S 1984 1985 35,900(f) Beaver Ck Gays R H
S 1984 1985 5,100(f) Clancy Ck Gays R H
S 1976 1977 114,975(f) Col dwat er Ck
N 1982 1983 124,000(f) Devils Ck Cowitz H
N 1983 1984 177,500(f) " Cowitz H
S 1984 1985 83,900 (f) " Washougal H.
S 1985 1986 981, 000(f) m Washougal H.
N 1982 1983 137,700(f) E k Ck Cowlitz H
N 1983 1984 173, 900( f " Cowlitz H
S 1984 1985 156, 000( f n Washougal H.
S 1985 1986 153,800(f) » Washougal H.
S $984 1985 5,100(f) Fly Ck Gays R H
S 1977 1978 22, 838 Hem ock Ck unfed fry
N 1982 1983 31,400(f) Herrington Ck Cowitz H

(cont i nued)
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Tabl e p1s conti nued.

Cow itz subbasin hatchery coho plants,

Toutle River watershed (Toutle Hatchery unl ess noted ot her w se).

Br ood Rel ease Rel ease
St ock Year Dat e Nunber Site Comment s
N 1983 1984 14, 700( f) " Cowmitz H
S 1984 1985 14,100(f) L Gays R H
S 1985 1986 15, 000( f) L Washougal H.
S 1976 1977 115,000(f) Hof f st adt Ck
N 1982 1983 15, 200( f ) " Cowmitz H
N 1983 1984 14, 700( f) Cowmitz H
S 1984 1985 14, 100(f) Gays R H
S 1985 1986 15, 000( f Washougal H.
S 1984 1985 23, 800( f J| m Ck Gays R H
N 1982 1983 63, 400(f) Johnson Ck Cowitz H
N 1983 1984 124, 200( f " Cowmitz H
S 1984 1985 148, 800(f) I Washougal H.
S 1985 1986 110,400 (£) | Kal ama H.
S 1984 1985 33, OOOEf; Jordan Gays R H
S 1978 1979 275, 000( f OJ | et
N 1982 1983 60, 000( f ' Cowlitz H
N 1983 1984 43, 200( f ! Cowlitz H.
S 1984 1985 44, 1oogfg ! Washougal H.
S 1985 1986 43, 200( f " Kal ama H.
N 1986 1987 64, SOOEf; Ck Cowmitz H
S 1984 1985 51,200(f) Pullen Ck Gays R H
N 1983 1984 14,700(f) Schultz Ck Cowmitz H
S 1984 1985 14,100(£) " Gays R H
S 1985 1986 15, 000(f) L Washougal H
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Table D16. Cow itz subbasin hatchery coho plants, Toutle R ver
wat er shed, m scell aneous streans.
Br ood Rel ease Rel ease
St ock Year Dat e Nunber Site Comment s
S 1984 1985 120, Ooogfg S Fk Toutle Gays River H
S 1978 1979 150, 000(f) Spirit Lk
N 1982 1983 73, 200 f; St Hdebaker Ck Cowitz H
N 1983 1984 120, 300( f Cowmitz H
S 1984 1985 46,800(f) ! Cowlitz H
S 1985 1986 117,600(f) " Kal ama H.
N 1982 1983 60, 000(f) Thirteen Ck Cowmitz H
N 1983 1984 68, 700( f L Cowmitz H
S 1984 1985 57, 300( f " Washougal H.
S 1985 1986 52, 200( f L Washougal H.
N 1982 1983 32,400(f) Unnaned(9070) Cowmitz H
N 1983 1984 29, 500( f " Cowmitz H
S 1984 1985 26, 000(f) " Washougal H.
S 1985 1986 29, 800( f L Kal ama H.
N 1982 1983 31, 400( f Unﬂamed(9071) Cowmitz H
N 1983 1984 47, 600( f Cowmitz H
S 1984 1985 38, 000( f I Washougal H.
S 1985 1986 43, 800( f ] Kal ama H.
N 1982 1983 70,000(f) Unnamed(9075) Cowmitz H
S 1984 1985 113,000(f) " Gays R H.
N 1982 1983 52,200(£) Unnaned(9076) Cowitz H
S 1984 1985 56, 500( f L Gays R H
S 1984 1985 24,300(f) Unnaned(9088) Gays R H.
N 1982 1983 135,000(f) Want Ck Cowitz H
N 1983 1984 159, 900( f " Cowmitz H
S 1984 1985 154, 700( f L Washougal H.
S 1985 1986 125, 900( f L Kal ama H.
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Table D17. Cow itz subbasin hatchery coho plants, Coweenan R ver
wat er shed.

Br ood Rel ease Rel ease

St ock Year Dat e Nunber Site Coment s

N 1976 1977 210,000(f) Coweeman R Toutle H.
N 1980 1981 200, 000( f " Kal ama H.
N 1982 1983 399, 000( f n Kal ama H.
N 1983 1984 48,800(f)  Baird Ck Cowlitz H
S 1984 1985 5,100(f) D sa\op0| ntnent &K Gays R H
S 1975 1977 49,190 (y) Goble Ck Toutl e H.
N 1977 1978 182, 750(f) » Kal ama H.
N 1982 1983 200, 000(f) ™ Kal ama H.
N 1983 1984 154, 900(f) » Cowlitz H
N 1984 1985 134,100(f) " Cowitz H
N 1985 1986 205, 300 fg " Cowlitz H
N 1986 1987 160, 600(f) Cowlitz H
N 1983 1984 47, 600( 2 Mul hol | and Ck Cowitz H
N 1984 1985 60, 000 " Cowlitz H
N 1985 1986 59, 700(f) n Cowlitz H
N 1986 1987 122, 000( f " Cowitz H
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