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I NTRODUCTI ON

The Northwest Power Planning Council Master Plan for the
Yaki ma/ Kli ckitat Fisheries Project was developed in 1987 to test
the assunptions that artificial production nethods can be used to
1) increase harvest opportunities, 2) enhance the natura
production of depleted stocks in the Yakinma and Klickitat Basins
t hrough supplenmentation, and 3) maintain genetic resources (Clune
and Daubl e 1991). In addition, the plan proposed the devel opnent
and inmplenmentation of a programto monitor the status and
productivity of salnmon and steelhead in the Yakima and Klickitat
Basi ns.

As part of the presupplenmentati on planning, baseline data
were collected on adult steel head (Oncorhynchus mykiss) passage
at Prosser Dam and productivity of the stocks in Satus 'and
Toppeni sh Creek Basins (Fast et al. 1989). However, data
regarding habitat use, delays in adult passage at irrigation
diversions, mgration rates, substock separation, and
productivity above the confluence of Toppenish Creek were not
col | ect ed.

In 1989, the National Marine Fisheries Service (NMFS) began
a 4-year radio-telenetry study of steelhead in the Yakinma R ver
Basin. “Specific objectives of the study were to

1) Determine the run timng, passage patterns at irrigation

di version dans, and norphometric characteristics of
different Yakima Basin steel head substocks and determ ne

where and when the substocks becone separated.
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2) Evaluate adult steel head passage at Yakinma River Basin

di version dans including Prosser, Sunnyside,

Roza, Cow che, and Wapat ox Dans.

Wapat o,

3) Determine steelhead mgration behavior, tenporal

distribution, and habitat utilization in the Yakina

R ver Basi n.

4) ldentify spawning distribution and timng of steelhead.

5) Determine the amount and cause of pre-spawning nortality

of radio-tagged steel head.

MATERI ALS AND METHODS

Study Area

The Yakinma River flows 349 km southeast from its headwaters

in the Cascade Range (elevation 746 m) to its confluence with the

Colunmbia River (elevation 91 m) near R chland, Washington,

draining an area of 15,941 km?® (Fig. 1). |Its major tributaries

i nclude sSatus Creek, Toppenish Creek, the Naches R ver, Taneum

Creek, Swauk Creek, the Teanaway River and Ce Elum R ver.

Ni ne major diversion danms control water flow in the basin

and provide irrigation to over 200,000 cultivated hectares. On

the Yakjma River, these dams are Horn Rapids (River
(RKm) 29), Prosser (RKm 75.8), Sunnyside (RKm 167.11

171.61, Roza (RKm 205.9), Town Diversion (RKm 258.61,

Ki | onet er

Wapat o (RKm

and Easton

(RKm 326) Dans. The mmjor diversion dans on the Naches River are

Cowi che (RKm 5.8) and Wapatox (RKm 27.5) Dams. - Al

are equipped with adult fish-passage facilities.

of

t hese dans
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Fi gure 1. Study area of 1989-93 radio-telenetry studies.
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In addition to the irrigation diversion danms, reservoirs on
the yvakima, Cle Elum Tieton, and Bunping Rivers regulate flows
and store water during the winter to supplenent irrigation from
March through Cctober. These reservoirs include Keechulus and
Kachess on the Yakima River, de Elumon the de Elum River, and
Rimrock and Bunping Reservoirs in the Naches R ver Basin. None
of the dans associated with the reservoir system have adult
fish-passage facilities. Johnson (1964) and Fast et al. (1989)

provi de additional descriptions of the Yakima R ver Basin.

Trappi ng and Taggi ng

St eel head were collected and tagged at Prosser Dam by NWFS
and Yakama Indian Nation (YIN) personnel from 1989 through 1992.
Taggi ng procedures were devel oped and nodified throughout the
st udy. Fish were tagged and released in proportion to tenporal
abundance based on passage information from McNary and Prosser
Dans. We collected steel head by bl ocking upstream novenent wth
a lead gate in the right-bank fish |adder at Prosser Dam W
inserted a steep-pass denil |adder into the pool below the |ead
gate. Fi sh as-ended the denil ladder to a flune that then
diverted them into an anesthestic tank containing a solution of
tricai ne nethanesul fonate (Ms-222).

After exam nation for marks, tags, or injuries, fish were
wei ghed, neasured, and scal e sanples were taken. Each fish was
then placed in a tagging cradle, and a radio transmtter was
inserted through its nmouth and into its stomach (Mellas and
Haynes 1985). To mininmize tag regurgitation, we radio tagged

only fish larger than 60-cm fork |ength. The entire tagging
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procedure took 2-5 mnutes per fish. Fol Il owi ng tagging, fish
were allowed to recover for up to 24 hours in a transport truck
with circulating river water. During the recovery period, a
receiver was used to nonitor transmtters for frequency drift.
After recovery, tagged fish during 1989 were released 0.5 km
downstream from Prosser Dam and 0.2 km (Prosser, Wshington) and
20.4 km upstream from Prosser Dam (Mbton-Sunnyside Bridge) to
eval uate release-site locations on behavior. After 1989, al
steel head were released 0.5 km downstream from Prosser Dam due to
a high incidence of fallback over Prosser Dam associated wth
rel eases made upstream from the dam After recovering from
anest hesia, non-target species and target species in poor
condition or of insufficient size were released into the fish
| adder upstream from the | ead gate.

During spring 1990 and fall 1992, additional steel head were
collected and tagged in a trap at the exit of the Roza Dam fish
| adder . Steel head were also collected by Washington Departnent
of Fish and Wldlife (WDFW in spring 1993 by el ectrofishing the
mainstem upper Yakinma River and by trapping at weirs in Taneum
and Swauk Creeks. Fish coll ected above Roza Dam were not
collected in proportion to tenporal abundance but were tagged in
order to collect additional spawning information upstream from
Roza Dam

Ages were determ ned by WDFW personnel from radi o-tagged

st eel head scal e sanpl es.
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Radi o Tags

Radi o tags were purchased from Advanced Tel enetry Systens,
Inc.?!

Each tag was powered by one 3.7-vV lithium battery and had a
life span of at least 7 nonths.

The transmtter and battery were sealed in a 6.0-cm length x
l.6-cm di anmeter epoxy capsule and weighed 26 g in air. Each
transmtter had a 12.0-cm flexible external whip antenna attached
to one end. The tags transmtted on 1 of 9 frequencies spaced 10
Khz apart (30.17 MHz to 30.25 Miz). The bandw dth of each pul se
provi ded individual identification codes for each tag. Each tag

al so contained a notion sensor which added extra pulses to the

base rate when activated by novenent.

Surveillance Equi pnent and Procedures

Two types of telenetry receivers were used for |ocating
tagged fish during the study. Both types operated on 12-V DC and
consisted of a radio receiver, data processor, internal clock
and data | ogger. Data |oggers recorded nmonth, day, hour, niriute,
tag code, and antennae nunber. The first type of receiver (Mde
SRX-400) was purchased from Lotek Engineering Inc., Newrarket,
Ontari o, Canada. These units were used in vehicles, boats, and
as fixed-site nonitors. The second type of receiver was
devel oped and manufactured by NMFS el ectronics shop personnel and

had a higher scanning rate than Lotek receivers (1.5 vs. 13.5

! Reference to trade nanes does not inply endorsement by Nationa
Marine Fisheries Service.



seconds). These units were used in vehicles, boats, airplanes,
and as fixed-site nonitors.

Sel f-contained fixed-site nonitors were installed to record
the presence and activities of radio-tagged fish in specific
ar eas. Fi xed-site nonitors collected run-timng and passage
information at irrigation diversion danms. A fixed-site nonitor
consisted of a receiver system power supply, antenna sw tching
box, and either a single antenna or a series of antennae
Fi xed-site surveillance data were downl oaded and processed at
| east once per week.

Two types of antennae were used. Underwat er antennae were
suspended in fish |adders and consisted of coaxial cable wth
10 cm of shielding stripped-from the distal end. Tuned- 1 oop
antennae were used to nonitor fish in a general area or to
nmoni tor fish-passage by the conbination of two antennae (one
upstream and one downstrean). Locati ons and antennae
configuration for fixed-site telenetry nonitors are presented by
study year in Appendix Tables A.1-A.4.

Aerial surveillance of the Yakinma River and its ngjor
tributaries was conducted once per week, weather permtting.
Locations of radio-tagged individuals were determ ned from
| atitude and | ongitude coordinates provided by a gl oba
positioning system

Mobile telemetry receivers were used once per week, and nore
frequently when personnel were available, to collect nore precise
information on fish |ocations. This information was used to

devel op data on habitat wutilization and fish behavior. Activity
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in the radio-tag notion switch-and upstream novenent were
interpreted as indications of live fish. In addition, attenpts

were made to' recover carcasses of stationary individuals.
RESULTS

Spawni ng Popul ati on Segregation

Adult steelhead mgrated into the Yakima River and passed
Prosser Dam from Septenber through April in all 3 years (Fig. 2).
The Prosser Dam migration was binodal, wth peaks in the fall and
spring. A total of 186 wild and 8 hatchery steel head were radio
tagged fromthe fall of 1989 through the spring of 1993 in the
Yaki ma R ver Basin. O the 194 tagged steel head, 182 were
collected at Prosser Dam An additional three steelhead in
spring 1990 and one steelhead in fall 1992 were collected in a
trap at the exit of the Roza Dam fish | adder. In spring 1993,
seven steelhead were collected fromtraps at tributary weirs or
by el ectrofishing above Roza Dam Fish collected at Roza Dam and
upstream from Roza Dam were tagged to collect additional
information on tinme of -spawning and location in the upper Yakina
Ri ver. Due to tag losses.from regurgitation (27 fish),
di sappearances (27 fish), and nortality (26 fish), only 114
radi o-tagged' steel head were followed through spawning.

Returni ng adult steelhead exhibited three behavioral phases
simlar to those described for Atlantic salnon (Salmo salar) by
Baglihie’re et al. (1891). These phases consisted of a mgratory

phase, a winter holding phase, and a spawni ng phase.
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The followi ng substocks or spawning popul ations of steel head
were identified in the Yakima R ver Basin: upper Yakima River
above El Il ensburg, Washington; Teanaway River; Swauk Creek; Taneum
Creek; Roza Canyon section of the mainstem Yakinma 'R ver; mainstem
Yaki ma Ri ver between the Naches R ver confluence and Roza Dam
Bunmping River; Little Naches River; Naches R ver; Rattlesnake
Creek; Toppenish Creek; Marion Drain; and Satus Creek.

Al though some sanple sizes were small, passage data
i ndi cated that substocks were m xed and could not be segregated
based on tine of passage at Prosser, Sunnyside, Wpato, or
Cowi che Dans (Figs. 3-6). In addition, spawning populations were
not segregated on the basis of fish-ladder selection at Yakina
River diversion dans with multiple fish |adders (Prosser,
Sunnysi d‘e and Wapato Dans) (Figs. 7-9). Steel head substocks
remai ned m xed throughout the winter and did not becone
segregated until entry into tributaries or arrival at spawning
| ocations in the mainstem

Length and age characteristics of radio-tagged steel head
were analyzed to determine if substocks could be separ at ed based
on those characteristics. Length, age, and |ast observations of
i ndi vi dual radio-tagged fish are indicated in Appendix Tables
B.1-B.4. Radio-tagged steel head spent from1l to 2 years in
freshwater followed by 1 to 3 years in the ocean prior to
returning to spawn in the Yakim R ver Basin. The majority
(91.9% of steelhead tagged at Prosser Dam were either 3-year-old
or B-year-old fish (Table 1). The ol dest steel head tagged

(a 5-year-old fish) spawned in the Naches River Basin.
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Table 1. Age conposition of radio-tagged steel head substocks,

1989- 93.
Age
Substock 1/12 1/2 2/1 2/2 2/3 2/1/1/1F
Satus Creek 3 11 10 15
Toppeni sh Creek 1 1 4 1
Marion Drain
Naches  River 1 3 5 11 1 1
Bel ow Roza Dam 1 1
Roza Canyon 1
Upper Yakinma River 1
Teanaway R ver 1 1
Tot al 5 15 19 32 1 2
8 First nuneral indicates years spent in freshwater. Second

nunmeral indicates years spent at sea.

P Repeat spawners with the third numeral indicating a spawning
mgration with as nuch as a year in freshwater and the fourth
nuneral indicating another year at sea after spawning.
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Three repeat spawners were radi o-tagged. One of these fish
di sappeared within the study area. One each of the remamining two
fish spawned in Toppenish Creek and the Naches River.
Lengths of fish by age from individual substocks overl apped
considerably (Figs. 10-11). The largest radio-tagged fish were

part of the Naches River popul ation.

Passage Eval uation

I ndi vi dual radio-tagged steel head passage times and | adder
use at Yakima River irrigation diversion dans are indicated in
Appendi x Tables C.1-C.3. Passage tinmes at all dans were simlar
anong years and were pooled to increase the sanple size for
passage eval uation. Fi sh-1adder selection at Prosser, Sunnyside,
Wapato, and Cow che Dans was evaluated for the-1990-91 and
1991-92 runs only.

Prosser Dam

Passage delay at Prosser Dam ranged from 0.1 to 128.3 days
for 100 fish (nedian 5.9 days). Thirty-seven'percent of the
radi o-tagged steel head passed Prosser Dam within 2 days
(Fig. 12). As water tenperature decreased, fish passage also
decreased (Fig. 2). Bel ow 4°C, migration past Prosser Dam

stopped and did not resune until water tenperature increased.
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Figure 12. Passage delay of radio-tagged steel head at
Prosser Dam 1989-92.
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Fi sh-1 adder selection by radio-tagged steel head was simlar
bet ween years; however, selection was different than that of the
total steel head run, according to fish-1ladder videotape
monitoring (Fig. 13). No conclusions regarding fish-|adder
selection in relation to flow were possible due to variability in
di scharge below the dam |adder operations, environmental

conditions, and fluctuations in run conposition.

Sunnysi de Dam

St eel head passed Sunnyside Dam from Cctober through April
with 72.5% passing after 1 February. Passage delay for 40
steel head at Sunnyside Dam ranged from <0.1 to 43.1 days (nedian
0.4 days). Ni nety-three percent of the radio-tagged steel head
passed Sunnyside Dam within 2 days (Fig. 14). A majority of
tagged fish (67% wused the right-bank fish ladder during the
1990-91 run (Fig. 15). During 'the 1991-92 run, the mpjority of
tagged steelhead (78% were evenly distributed between the center

and right-bank fish |adders.

Wapat o Dam

Wapat o Dam passage was nonitored for the 1990-91 and 1991-92
steel head run only. St eel head passed Wapato Dam from Decenber
through April wth 89.5% passing-after 1 February. Passage del ay
for 19 fish ranged from<0.1 to '31.3 days (nedian 6.9 days).
Forty-three percent of the radio-tagged steel head passed Wapato
Dam within 2 days (Fig. 16). Fi sh-1adder preference differed
between years (Fig. 15). A mgjority of the fish (57% used the

right-bank fish |adder during the 1990-91 run. However, during
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radi o-tagged steel head at Prosser Dam 1989-92.
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Sunnysi de Dam 1989-92.
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the 1991-92 run, no steelhead used the right-bank fish ladder and

the majority (67% used the center fish |adder.

Roza Dam

St eel head passed Roza Dam from Novenber through March, wth
75.0%)pqising after md-March. Passage delay at Roza Dam for 5
fish ranged from 1.3 to 16.7 days (nmedian 1.9 days). Si xty
percent of the radio-tagged steel head passed Roza Dam within 2
days (Fig. 17).

Fi sh passage at Roza Dam is possible by the left-bank fish
| adder or by a gallery on the right-bank shoreline which connects
to the left-bank fish |adder (Fig. 18). Use of the gallery and
fall-back of steelhead at Roza Dam were eval uated during 1991-92
only. No fall-backs were observed. Two of the three
radi o-tagged steel head passing Roza Dam m grated upstream through
the gallery. However, these. fish then migrated down the fish
‘ladder into the tailrace on the left-bank shoreline after exiting
the gallery. Successful passage of Roza Dam for all steel head
occurred only by fish entering the left-bank fish |adder entrance
and mgrating up the fish | adder. No steel head passed downstream
(fromthe fish ladder to the right-bank shoreline) through the
gal l ery.

Medi an passage tinme for fish that used the gallery
(3.2 days) was nore than twice as |long as nedi anpassage tine for

fish that did not use the gallery (1.3 days).
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Cowi che Dam
St eel head passed Cowi che Dam from Decenber through My, wth

80. 8% passing after m d-March. Passage delay for 26 steel head
ranged from<0.1 to 25.3 days (nedian 1.5 days). Si xty-seven
percent of the radio-tagged steel head passed Cowi che Dam w thin
2 days (Fig. 19). Ladder passage was ninimal, 43 and 21%in
1990-91 and 1991-92, respectively, wth nost fish junping over

the dam instead (Fig. 20).

Wapatox Dam

St eel head passed Wapatox Dam from March through May, wth
93. 3% passing after m d-March. Passage delay for radio-tagged
steel head ranged fromO0.1 to 14.9 days (nedian 1.5 days) for 15
fish during 1990-91 and 1991-92. Si xty-seven percent of the
radi o-tagged steel head passed Wapatox Dam within 2 days
(Fig. 21).

M gration Behavi or

Steel head migrating into the Yakinma River during fall and
early winter settled into winter holding areas. Upon arrival at
wi nter holding areas, steelhead established small hone ranges
(average 10.6 km from Cctober through February. Wnter holding
areas were occupied from 28 to 167 days (average 77 days)
(Table 2). The majority (62% of the radi o-tagged steel head
wi ntered between Prosser and Sunnyside Dans (Fig. 22).
Twent y-ei ght percent of the radi o-tagged steel head w ntered

downstream from Prosser Dam
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Fi gure 19. Passage del ay of radio-tagged steel head at
Cowiche Dam 1989-92.
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Fi gure 20. Fi sh-1 adder use at Cowi che Dam by radio-
t agged steel head, 1990-92.
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Fi gure 21. Passage delay of radio-tagged steel head at
Wapat ox Dam 1989-92.
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Tabl e 2. Length of time radio-tagged steelhead substocks

occupi ed winter holding areas in 1989-92.

Range Mean
Substock of (days) (days!
Satus Creek Basin 46 35-129 65
Toppeni sh Creek Basin 8 33-113 71
Marion Drain 2 28-70 49
Naches River Basin 20 51-134 91
Bel ow Roza Dam 4 85- 167 118
Roza Canyon 1 116 116
Teanaway River Basin i 48 48
Upper Yakima River 1 116 116
Overal | 83 28-167 77
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Figure 22. Wnter holding locations of radio-tagged
st eel head, 1989-92.
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Over the course of the study only 4, 5 and 1% of the
popul ation wintered in tributaries, between Sunnyside and Roza
Dans, and above Roza Dam respectively.

Habitat wutilization'in winter holding areas was limted to
deep areas with |ow water velocity. Begi nning in January and
continuing into May, radio-tagged steelhead entered tributaries
to spawn (Fig. 23). In general, steelhead entering |ower
elevation tributaries (e.g., Satus Ceek) left wnter holding

areas before those entering higher elevation tributaries
(e.g., Teanaway Ri ver and Naches River). Ni nety-seven percent of
steel head entering the Naches River to spawn entered after water

tenperature had increased above 3° C (Fig. 24).

Spawni ng Behavi or

Spawni ng | ocation was determ ned for 59% of the radio-tagged
steel head from 1989-93. The nmajority (90% spawned in
tributaries. Ten spawning areas (Satus Creek, Toppenish Creek,
Marion Drain, Naches River, the mainstem Yakinma River bel ow Roza
Dam the mainstem Yakima R ver in the Roza Canyon, Taneum Creek,
Swauk Creek, the upper Yakima River [above ElIlensburg, WA, and
Teanaway River) were identified by radio telemetry. The mgjority
(80% of steelhead tagged at Prosser Dam spawned in the Satus
Creek or Naches River-Basins (Fig. 25).

Spawni ng occurred earlier in areas of |ower elevation and
where water tenperature was warner (e.g., Satus Creek) than in
areas of higher elevation and cooler water tenperature (e.g.,

Naches and Teanaway Rivers) (Fig. 26).
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Figure 23. Tributary entry timng of radio-tagged
st eel head, 1989-92.
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Figure 25. Spawni ng distribution of radio-tagged steel head
collected at Prosser Dam 1989-92.
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The distance from winter holding areas to spawni ng areas
ranged from O to 200 km (average 74.7 km), with 80% of the
radi o-tagged steel head noving nore than 40 km from wi nter hol ding
areas to spawn (Fig. 27). Steelhead that spawned in the upper
Yakima R ver, Teanaway R ver, Naches River Basin, and Toppenish °
Creek mgrated the greatest distance from wi nter holding areas
(Table 3). Steel head that spawned in the Marion Drain, below
Roza Dam and in the Roza Canyon sections of the Yakinma River

made the shortest mgrations from w nter hol ding areas.

Satus Creek

The majority (48% of the steel head tagged at Prosser Dpam
spawned in the Satus Creek Basin.' Tributary entry and spawning
within the Yakima River Basin occurred earliest in the Satus
Creek Basi n. St eel head spawni ng was distributed anong the
mai nstem Dry Creek, Logy Creek, and WIson Charlie Creek
(Fig. 28). Radio-tagged steel head spawned in the mainstem from
RKm 8.0 to RKm 72.4 with the majority (83.3% spawning above
RKm 27.0. St eel head spawned in Dry Creek f‘rom RKm 1.0 to
RKm 33.8 with the mgjority (90.9% spawni ng above RKm 8.0.
St eel head spawned in Logy Creek fromRKm 1.0 to RKm 12.9 with the
majority (75.0% spawning above RKm 6. 0. Spawning in WIson

Charlie Creek was within the lower 2 RKm.
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Fi gure 27. Di stance traveled from wi nter-hol ding

areas to spawning locations for radio-tagged
steel head in the Yakima River Basin, 1989-92.
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Tabl e 3. Di stance traveled from winter holding areas to
’ spawni ng | ocations by spawning |ocation for
radi o-tagged steel head, 1989-92.

Range Mean
Spawni ng Locati on Nunber of Fish (km) (km)
Satus Creek Basin 50 2-121 56. 6
Toppeni sh Creek Basin 12 16- 143 85.9
Marion Drain 2 18-29 23.3
Naches River Basin 33 10- 200 108.1
Bel ow Roza Dam 5 O 60 28.3
Roza Canyon 3 8-50 24.6
Teanaway River Basin 2 108-127 117.5
Upper Yakima River 1 142 142.0

Overal | 108 O 200 74.
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Fi gure 28. Spawni ng distribution of radio-tagged steel head
in the satus Creek Basin, 1990-92.
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Toppenish Cr eek '

El even percent of the steel head tagged at Prosser Dam
spawned i n Toppenish Creek. The peak spawning period in
Toppeni sh Creek occurred 4 weeks after the peak spawning period
in Satus Creek. Radi o-tagged steel head spawned from RKm 35.4 to
RKm 90.1, with the nmgjority (83.3% spawning above RKm 48. 3.
Radi o-t agged steel head were not observed spawning in tributaries

f Toppenish Cr eek.

Marion Drain
Two. percent of the steel head tagged at Prosser Dam spawned

in the Marion Drain between RKm 22.5 and RKm 29.0.

Naches River

Thirty-two percent of the steel head,tagged at Prosser Dam
spawned in the Naches R ver Basin. Spawni ng was distributed
anong the nmainstem Rattlesnake Creek, the Bunping River, and the
Little Naches River (Fig. 29). Radio-tagged steelhead spawned in
the mainstem from RKm 4.8 to RKm 69.2, with the majority (70.5%
spawni ng above RKm 24.0. Spawni ng locations in Rattlesnake Creek
were not determ ned due-to the renoteness of the tributary.
St eel head spawned in the Bunmping River from RKm 14.5 to RKm 16. 1.
Spawning in the Little Naches River was within the [ower 5 RKm.
Hat chery steel head spawned only in the mainstem Naches River and
the Little Naches River. The peak spawning period in the-Naches
River Basin occurred 2 weeks after the peak spawning period in
Toppeni sh Creek and 6 weeks after the peak spawning period in

Satus Creek.
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Fi gure 29. Spawni ng distribution of radio-tagged steel head
in the Naches River Basin, 1990-92.
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Bel ow Roza Dam
Four percent of the steel head tagged at Prosser Dam spawned

bet ween Wapato and Roza Dans, from RKm 178.6 to RKm 202. 8.

Rosa Canyon

One percent of the steel head tagged at Prosser Dam spawned
within the Roza Canyon section of the mainstem Yakima River. An
additional two steel head tagged at Roza Dam al so' spawned in the
Roza Canyon. Spawning in the Roza Canyon section occurred

bet ween RKm 206.0 and RKm 218.9.

Taneum Creek
Three steelhead were collected, tagged and rel eased upstream

from the Taneum Creek weir in 1993; however, only one spawned in

Taneum Creek (RKm 2.4).

Swauk Creek
During 1993, two steel head were collected and tagged at the
Swauk Creek weir:; however, both were- found dead and unspent

3 days later upstream fromthe weir.

Upper Yaki ma R ver

One percent of the steel head tagged at Prosser, Dam spawned
in the mainstem upper Yakima River. In 19.93, two steel head
coll ected and tagged at the Taneum Creek weir also spawned in the
mainstem Yaki na River near the Taneum Creek confluence
(267.1 RKm). It was not possible to determine if these fish
m grated out of Taneum Creek prior to spawni ng because they had

strayed into Taneum Creek or in response to capture and taggi ng.
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An additional steel head collected by electrofishing near Swauk
Creek and tagged in 1993 also spawned in the mainstem upper

Yaki ma Ri ver. Spawni ng occurred between RKm 267.1 and RKm 297.7.

Teanaway River

One percent of the steel head tagged at Prosser Dam spawned
in the Teanaway River Basin. An additional two fish collected at
Roza Dam and one fish collected by electrofishing the mainstem
Yakima River in the Roza Canyon al so spawned in the Teanaway
Ri ver Basi n. Spawni ng in Teanaway River Basin was distributed
between the maminstem the North Fork, and the Wst Fork.
Spawni ng locations in the mainstem Teanaway River were not
determ ned due to the renoteness of the area. St eel head spawned
in the North Fork Teanaway River from RKm 8.0 to RKm 9.7.
Spawning in the Wst Fork Teanaway River occurred within the
first RKm. The tinme of spawning in the Teanaway R ver Basin was

the latest within the Yaki ma R ver Basin.

Mrtality

bserved nortality of the 194 radio-tagged steel head was
13.4% (Table 4). Taggi ng accounted for 57.5% of the observed
nmortality (7.7% of the total fish tagged). Fish that died during
mgration (1.0%), and fish that died during winter holding (2.6%
accounted for 26.9% of the observed nortality (3.6% of the total
fish tagged). Sport fishing on the Yakima River accounted for
8.1% of the observed nortality. However, harvest estimates for
the Yakima R ver Basin from steel head punch card returns to VWFW

and fromthe tribal subsistence fishery ranged from 7.0% to 15.2%
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Tabl e 4. Observed nortality and di sappearances of radi o-tagged
st eel head, 1989-93.

1989- 90 1990- 91 1991-92 1992-93 Tota
Nunmber tagged 42 53 91 8 194
Tagging nortality 3 5 5 2 15
Mgration nortality 1 1 2
Harvest nortality 2 1 1 4
Hol ding nortality 1 5
Di sappeared within 10 1 7 18
the study area
Di sappear ed bel ow 3 1 5 9

the study area
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(9.4% overall) for 1989-93. During the study, 18 radio-tagged
steel head (9.3% disappeared within the study area (between
nmonitoring sites) prior to spawning, and 9 fish (4.6%
di sappeared downstream from the |owest nonitoring site. Fi sh
di sappearing below the lowest nonitoring |ocation were probably
strays into the Yakinma R ver Basin. However, steel head
di sappeari ng between nonitoring sites were probably due to either
unreported harvest or radio transmtters which malfunctioned.
The renoteness of spawning areas and water turbidity precluded

observation of pre-spawning nortality on the spawning grounds.

DI SCUSSI ON

Based on the final distribution of radio-tagged steelhead to
various spawning areas in the Yakima River Basin, we could not
separate substocks by size, age, run timng, or fish-|adder
sel ection when they passed Prosser Dam during the fall and early
W nter. The different substocks remai ned m xed throughout the
winter and did not becone segregated until entry into tributaries
or arrival at spawning |ocations.

Radi o-telenetry data identified potential problens wth
nonitoring, broodstock collection, and substock separation at
Cowi che Dam Seventy-one percent of the radio-tagged steel head
junped Cowi che Dam rather than using the fish |adder, thereby
avoiding the locations of the proposed trapping and nonitoring
facilities. Qperation of a trap in the fish |adder may del ay
passage or increase the portion of the run junping the dam The

fish-1adder entrance at Cow che Dam opens into the spill basin
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rather than the downstream face of the fish ladder. This may
account for the low use of the fish |adder. In addition, the run
timng of Naches River Basin spawni ng popul ations was m xed while
passi ng Cowi che Dam and renained mxed until £ish entered
tributaries or arrived at-spawni ng areas.

Separation of substocks based on age or |ength was not
possible due to the overlap of length and age classes anbng nost
spawni ng popul ati ons.

This study could not determne if spawing fish in a given
| ocation were part of the population or strays from other
popul ati ons. Nonet hel ess, straying within the study area was
observed' for only two fish tagged at the Taneum Creek weir, and
these fish may have |eft Taneum Creek due to the effects of
trapping and tagging. The nine fish tagged at Prosser Dam that
di sappeared below the lowest nonitoring station may have al so
been strays from other tributaries within the Colunbia River
Basin, since they apparently left the Yakima River prior to
spawni ng.

Medi an passage rates for radi o-tagged steel head at Yakima
River Basin dans were simlar to nedian passage rates.at Snake
River danms (Bjorn et al. 1994). M gration delays at Prosser Dam
were likely influenced by decreasing fall water tenperatures
which resulted in sone fish over wi ntering bel ow Prosser Dam
Simlarly, delays at Wapato Dam were influenced by w ntering
bel ow Wapato Dam and the -effect of Naches River water
t enper at ur es. Steel head mgration, passage at irrigation

diversions, and tributary entry within the Yakim R ver Basin
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were del ayed when water tenperatures decreased below 3°C. PBjorn
and Perry (1992) and Bjorn et al. (1994) described simlar |,
effects of water tenperatures on steelhead mgrations in the
Snake and Colunbia Rivers during w nter. Jensen et al. (1989)
found that Atlantic salnon were unable to pass falls during
periods of |ow water tenperature. Since fish are poikilothernmnal
animals, they are less active at |ow than high water tenperatures
(Jonsson 1991).

Steel head had a simlar fish-ladder distribution in all
years at Prosser Dam However, |adder distribution at Sunnyside
and Wapato Dans was different anobng years. -The cause of these
differences was not determned. Steel head passage at dans above
Prosser Dam occurred primarily after 1 February.

M grational delays at Roza Dam were greater for steel head
using the gallery. Hockersmth et al. (1994) 'described simlar
i ncreased passage delay for chinook salnon using the gallery at
Roza Dam

Steel head tagged at Prosser Damin the fall and early w nter
settled into winter holding areas primarily between Prosser and
Sunnysi de Dans and bel ow Prosser Dam Habitat utilization while
holding was limted to areas with slow water velocity and depth.
Lough (1980), Spence (1981), Burger et al. (1983) also described
periods of inactivity during the winter followed by a rapid
spawni ng m gration for steelhead. Entry into tributaries

occurred shortly before spawning. Tributary flow rates and water

tenperature were believed to cue tributary entry.
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Spawni ng | ocations averaged 74.7 km in distance from w nter
hol di ng ar eas. The tines of spawning were tributary-specific,
with spawning occurring earlier in areas of |ower elevation than
in areas of-higher elevation.

The Yakima River historically supported abundant runs of
st eel head. However, current popul ations spawning in the mainstem
Yakima River and in tributaries in the upper watershed (above
Roza Dam) are nearly extinct (Campton and Johnston 1985). From
1939 through 1988, steelhead were unable to pass Roza Dam during
nost of the migration period because 'in the winter water in the
fish | adder froze and during tHe summer there was a | ack of water
(Fast et al. 1989). Roza Dam fish-1adder nodifications,
conpleted in winter 1988, currently provide passage for:steelhead
t hroughout the migration. The single population spawning between
Roza and Wapato Dans and the small spawning popul ati ons spawni ng
above Roza Dam are probably due to the 50-year period of limted
fish passage. Due to the large population of rainbow trout and
smal |l remant popul ati ons of steelhead spawni ng above Roza Dam
t he opportunity for spawning interactions between rai nbow trout
and steel head are high (Pearsons et al. 1993).

Fi sh di sappearing within the study area conprised 9.4% of
the radio-tagged steel head. Al though tag failure may account for
these losses, simlar studies in the Yakima R ver Basin wth
spring chinook sal non using identical tags, did not identify
simlar disappearances (Hockersmith et al. 1994). Therefore,
unreported harvest was probably the cause of these

di sappear ances. In addition, winter holding nortality may also
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have been associated with harvest. Although reported harvest for
all steelhead was 9.4% during the study, the adjusted harvest

rate for radio-tagged steel head may have been as high as 13.5%

RECOMVENDATI ONS

Based on results of the 1989-93 radio-telenetry studies, we

devel oped the follow ng reconmendations:

1) Broodstock for supplenentation should be collected from
tributaries to maintain genetic separation, since
steel head substocks remained mxed prior to tributary
entry. The nunber of fish collected for broodstock
shoul d be based on total nunber of steel head that pass
Prosser Dam The effects of broodstock collection on
non-col |l ected steel head should be eval uated.

2) If broodstock collection or nonitoring is to occur at
Cowi che Dam the fish-ladder entrance should be noved to
the downstream face of the fish ladder. Also, the
hei ght of Cowi che Dam nmay need to be raised during
mgration periods to increase the nunbers of fish using
the fish | adder.

3) To reduce passage delay associated with use of the
gallery, structural nodifications or changes in
attraction flows for the gallery at Roza Dam shoul d be
consi der ed.

4) \Wen nunbers increase from suppl enentation, spawning

areas may provide an opportunity to assess interactions




5)

6)
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of resident rainbow trout and steel head popul ations in

t he upper Yakima River Basin.

Radi o-tel enetry studies should be conducted on

adults produced from the supplenentation programto.

eval uate straying, intra-specific conpetition, nortality

rates, and the overall effects supplenentation prograns

have on wld populations.

Because harvest of steelhead is the highest inriver
nortality source, harvest rates should be restricted to
l[imt the inpact on current population |evels and

suppl enment ati on prograns.
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Appendi x Table A l. Locations and antennae configuration for
fixed-site telemetry nonitors, 1989-90.

Monitor  Monitor Ri ver Antennae Antennae
Monitor | ocation nunber type Ri ver km nunber | ocation
Chandl er Juvenile Facility. 1 NMFS Yaki ma 74.1 1 Acr oss
Prosser Dam Left-Bank 4 NMFS Yaki ma 75.4 1 Acr oss
Sunnysi de Dam Left-Bank 7 NMFS Yakima  166.1 1 Acr oss
Roza Dam Left-Bank 11 NVFS Yakima  204.6 1 Downst r eam
Satus Creek 20 . NMFS Satus 19.3 1 Acr oss
Cowi che Dam Left - Bank 40 NMFS Naches 5.8 1 Downst r eam




63

Appendi x Table A 2. Locations and antennae configuration for
fixed-site telemetry nonitors, 1990-91.

. Moni t or  Moni tor Ri ver Antennae Antennae
Monitor location nunber type Ri ver km nunber | ocati on
Chandl er Juvenile Facility 1 NMFS Yaki ma 74.1 1 Across
Prosser Dam Ri ght-Bank a NVFS Yaki ma 75.4 1 Ladder entrance
Prosser Dam Ri ght-Bank 2 NMFS Yaki nma 75.4 2 Ladder exit
Prosser Dam Center 3 NMFS Yaki ma 75. 4 1 Ladder exit
Prosser Dam Left-Bank 4 NMFS Yaki ma. 75. 4 1 Ladder exit
Prosser pam Left-Bank 4 NVFS Yaki na 75. 4 ‘ 2 Downstream
Sunnysi de Dam Ri ght - Bank 5 NVFS - Yakina 166. 1 1 Ladder exit
Sunnysi de Dam Center 6 NVFS Yaki na 166. 1 1 Ladder exit
Sunnysi de Dam Left-Bank 7 NMFS . Yaki ma 166. 1 1 Ladder exit
Sunnysi de Dam Left - Bank 7 NVFS Yaki na 166. 1 2 Downst r eam
Wapato Dam Left - Bank 8 Lotek Yaki na 170.6 1 Ladder exit
\Wapat o Dam Center 9 Lot ek Yaki ma 170. 6 1 Ladder exit
Wapat o Dam Cent er 9 Lot ek Yaki ma 170. 6 2 Downst r eam
Wapat o Dam Ri ght - Bank 10 Lotek - Yaki nma 170.6 1 Ladder exit
Wapat o Dam Ri ght - Bank 10 Lot ek Yaki ma. 170. 6 2 Downst r eam
Roza Dam Left - Bank 11 NMFS ~ Yakima 204.6 1 Ladder exit
Roza Dam Left - Bank 11 NMFS Yaki ma 204.6 2 Downst r eam
Roza Dam Ri ght - Bank 12 NVFS Yaki ma 204.6 1 Gl lery inside
Rosa Dam Ri ght - Bank 12 NMFS Yaki na 204.6 2 Gl l ery outside
satus Creek 20 Lot ek Satus 19.3 1 Acr oss
Toppeni sh Creek 30 Lot ek Toppeni sh 16.1 1 Downst r eam
Toppeni sh Creek 30 Lot ek Toppeni sh 16.1 2 Upst ream
Cowi che pam Left - Bank 40 NMFS - Naches 5.8 1 Ladder exit
Cowi che Dam Left - Bank 40 NMFS . Naches 5.8 2 Downst ream
Wapat ox Dam Left - Bank 41 Lot ek Naches 27. 4 1 Downst r eam
Wapat ox Dam Left - Bank 41 Lot ek . Naches 27. 4 2 Upst ream
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Appendi x Tabl e A 3. Locations and antennae configuration for
fixed-site telenmetry nonitors, 1991-92.

Moni t or . Moni t or Ri ver Antennae Antennae

Monitor | ocation nunber type Ri ver km nunber location

Horn Rapi ds Dam 72 Lotek Yaki ma 28.8 1 Downst r eam

Horn Rapids Dam 72 Lot ek Yakima 28.8 2 Upstream

Chandl er Juvenile Facility 1 NMVFS Yakima 74. 1 1 ACross

Prosser Dam Ri ght-Bank 2 NVFS Yaki ma 75. 4 1 Denil pool
Prosser Dam R ght-Bank 2 NVFS Yaki ma 75. 4 2 Ladder exit
Prosser Dam Ri ght-Bank 70 NMFS Yaki ma 75. 4 1 Ladder entrance
Prosser Dam Center 3 NVFS Yaki ma 75.4 1 Ladder entrance
Prosser Dam Center 3 NVFS Yaki ma 75. 4 2 Ladder exit
Prosser Dam Left-Bank 4 NMFS Yaki ma ©75.4 1 Ladder entrance
Prosser Dam Left-Bank 4 NVFS Yaki ma 75.4 2 Ladder exit
Prosser Dam Left-Bank 71 Lot ek Yaki ma 75. 4 1 Downst r eam
Sunnysi de Dam R ght - Bank 5 NMFS Yaki ma 166. 1 1 Ladder exit
Sunnysi de Dam Center 6 NVFS Yaki ma 166. 1 1 Ladder exit
Sunnysi de Dam Left-Bank 7 NMFS Yaki ma 166. 1 1 Ladder exit
Sunnysi de Dam Left-Bank 7 NVFS Yaki ma 166. 1 2 Downst r eam
Wapato Dam Left-Bank 8 NVFS Yaki ma 170.6 1 Ladder exit
Wapato Dam Center 9 NVFS Yaki ma 170.6 1 Ladder exit
Wapato Dam Center 9 NVFS Yaki ma 170.6 2 Downst r eam
Wapato Dam Ri ght-Bank 10 NMFS Yaki ma 170.6 1 Ladder exit
Wapato Dam Ri ght-Bank 10 NVFS Yaki ma 170.6 2 Downst r eam

Roza Dam Left-Bank 11 NVFS Yaki ma 204.6 1 Ladder exit
Roza Dam Left-Bank 11 NVFS Yaki ma 204.6 2 Downst r eam

Roza Dam Ri ght-Bank 12 NVFS Yaki ma 204.6 1 Gallery inside
Roza Dam Ri ght-Bank 12 NVFS Yaki ma 204.6 2 Gallery outside
Town Diversion Dam 13 Lot ek Yaki ma 257.0 1 Downst r eam

Town Diversion Dam 13 Lot ek Yaki ma 257.0 2 Upstream

Easton Dam 14 Lot ek Yaki ma 324.0 1 Ladder exit
Easton Dam 14 Lot ek Yaki ma 324.0 2 Downst r eam
satus COreek 20 Lot ek Satus 19.3 1 Acr oss

Toppeni sh O eek 30 Lot ek Toppeni sh 16.1 1 Downst r eam
Toppeni sh  creek 30 Lotek Toppeni sh 16.1 2 Upstream

Cowi che Dam Left-Bank 40 NMFS Naches 5.8 1 Ladder entrance
Cowi che Dam Left-Bank 40 NMFS Naches 5.8 2 Ladder exit

Cowi che Dam Left-Bank 43 Lot ek Naches 5.8 1 Downst r eam
Wapatox Dam Left-Bank 41 Lot ek Naches 27.4 1 Downst r eam
Wapatox Dam Left-Bank 41 Lot ek Naches 27.4 2 Upstream

Rattl esnake creek 42 NMFS Rat t | esnake 0.8 1 Acr oss
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Locations and antennae configuration for

fixed-site telenetry nonitors, 1992-93.
Moni t or Moni t or Ri ver Antennae Antennae
Monitor |ocation number type River, km number | ocation
prosser Dam Left-Bank 71 Lot ek Yaki ma 75. 1 Acr 0ss
Roza Dam Ri ght - Bank 12 NVFS Yaki ma 204. 1 Across
Town Diversion pan 13 Lot ek Yaki ma 257. 1 Downst r eam
Town Diversion pan 13 Lot ek Yaki ma 257. 2 Upst ream
Easton Dam 14 Lot ek Yaki ma 324. 2 Downst r eam
Wl son Creek 51 NVFS W lson 0. 1 Acr 0ss
Cherry Creek 52 NMF S Cherry 0. 1 Acr oss
Manatash Creek 53 NMFS Manat aah 0. 1 Across
Teanaway River 54 NMFS Teanaway 0. 1 Across




Appendi x Table B.l1. Tagging data and last observations of radi o-tagged steel head,
1989- 1990.

Seri al Col | ection Taggi ng Rel ease site Length Wéi ght Age

nunber site dat e river nane RKm (cm) (kg) Sex Fresh Salt Last observation

BOO4 : Prosser Dam 10718/89 Yaki ma 96 60 2.2 F 1 1 Naches River Basin spawner

BOCB Prosser Dam 10/5/89 Yaki ma 96 61 2.2 F Harvest nortality

0006 Prosser Dam 9/20/89 Yaki ma 76 65 3.1 F 2 1 Di sappear above Prosser Dam

BOO7 Prosser Dam . 1/9/90 Yaki me 75 67 2.9 F 2 2 Naches River Basin spawner

BOO8 Prosser Dam 9/29/89 Yaki ma 76 76 4.4 M Di sappear above Prosser Dam

8009 Prosser Dam 10/2/89 Yaki nma 76 87 2.5 F Di sappear bel ow Prosser Dam

BO10O Prosser Dam 01/09/90 Yaki nma 75 76 4.3 F 2 2 Satus COreek Basin spawner

BO11 . Prosser Dam 9/25/89 Yaki ma 76 64 2.7 Marion Drain spawner

8012 Prosser Dam 10/4/89 Yaki ma 96 65 2.6 M Harvest nortality

8015 Prosser Dam 10/23/8% Yakima 96 65 2.9 P r 2 Satus (reek Basin spawner

8016 Prosser Dam 10/5/89 Yaki ma 96 76 4.2 M Regurgi tation "
o))

BO18 Prosser Dam 9/21/89 Yaki nma 76 81 5.0 Di sappear above Roza Dam o

B023 Prosser Dam 10/3/89 Yaki ma 96 71 3.6 F Di sappear above Prosser Dam

8024 Prosser Dam 9/27/89 Yaki nma 76 70 3.3 F Tagging nortality

B025 Prossexr Dam 10/10/89 Yaki nma 96 70 3.6 F Mgration mortaiity

8026 Prosser Dam 10/4/89 Yaki ma 96 67 2.7 F Di sappear bel ow koza Dam

8027 Prosser Dam 10/2/89 Yakima 76 66 2.6 F Di sappear above Prosser Dam

8029 Prosser Dam 10/5/89 Yaki ma 96 59 2.2 F Di sappear above Satus (reek confluence

B0O3O Prosser Dam 9/29/89 Yaki ma 76 74 3.7 M Disappear above Satus Oeek confluence

0031 Prosser Dam ’ 10/23/89 Yaki me 96 70 3.4 F 2 2 Satus Oreek Basin spawner

BG32 pProsser Dam 16/11/89 Yaki ma 96 69 3.9 F Bel ow Naches River confluence spawner

B033 Prosser Dam 10/16/89 Yaki ma 96 60 2.3 F 2 1 Satus Creek Basin spawner

8035 Prosser Dam . 16/19/89 Yakima 96 62 2.6 F Naches River Basin spawner

8037 Prosser Dam 11/6/8% Yaki ma 96 58 2.2 F 1 1 Di sappear above Toppenish Cre«k confluence

BN18 Prosser Dam 3/22/90 Yaki ma 75 62 2.3 F 4 1 Tagging nortality



Appendi x Table B.l1. Continued.

Seri al Col l ection Taggi ng Rel ease site Length Wei ght Age

nunber site ate Ri ver name RKm (cm) {kg) Sex Fresh Salt Last observation
BO41 Prosser Dam 10/23/89 Yakima 96 72 3.4 F 2 2 Satus Creek Basin spawner
BO4S Prosser Dam 4/2/90 Yakima 75 64 2.3 F i 1 Disappear below Prosser Dam
BOas Roza Dam 4/3/90 Yakima 206 63 | Teanaway River Basin spawner
BO51 Prosser Dam 4/12/%0 Yakima 75 62 2.0 F 2 1 Tagging mortality

B0S2 Prosser Dam 16/24/89 Yakima 96 73 4.0 P Regurgitation

B06S Prosser Dam 10/30/89 Yakima 96 76 4.1 P 2 2 éatus Creek Basin spawner
BO70 Prosser Dam 3/30/90 Yakima 79 74 3.9 ¥ r 2 Naches River Basin spawner
BO73 Proaser Dam 10/23/89 Yakima 96 61 2.4 F 2 1 Naches River Basin -spawner
BO74 Prosser Dam 10/23/89 Yakima 96 70 3.7 F 4 2 Naches River Basin spawner
BO7? Prosser Dam 12/7/89 Yakima 75 81 5.0 P Regurgitation

8075 Prosser Dam 11/14/789 Yakima 75 66 2.9 negu;gitation

BO79 prosser Dam 11/20/89 Yakima. 75 66 2.9 1 2 Regurgitation

BOBY Prosser Dam 12/7/99 Yakima 75 71 3.4 M 4 2. Regurgitation

8109 Prosser Dam 2/27/90 Yakima 75 73 3.5 F 2 2 Disappear below Prosgser Dam
B110 Prosser Dam 3/22/90 Yakima 75 63 2.0 F 2 1 Disappear below Prosser Dam
8133 Roza Dam $/7/90 Yakima 206 .62 2.0 ¥ Roza Canyon spavnér

B134 Roza Dam 5/7/%0 Yakima 206 72 3.4 P Roza Canyon spawner

L9

r = Unreadabls freshwater age.



Appendi x Table B.2. Tagging data and |ast observations of radio-tagged steel head,
1990- 1991.

Seri al Col I ection Taggi ng Rel ease site Length Weight Age

Nunber site date R ver name RKm (cm) (kg) 8ex Fresh Salt Last observation
A002 Prosser Dam 02/17/91 Yakima 75 68 2.e ¥ 1 1 Regurgi tation

A007 Prosser Dam 10/02/90 Yakima 75 72 2.9 2 2 satus Oreek Basin spawner
AO11 Prosser Dam 11/13/90 Yaki ma 75 67 2.7 2 2 Tagging nortality

A01S Prosser Dam 02/20/91 Yaki ma 75 (1 2.2 ¥ Satus Creek Basin spawner
A025 Prosser Dam 09/20/90 Yakima 75 70 3.2 1 1 2 Naches River Basin spawner
A028 Prosser Dam 02/05/91 Yakima 75 69 2.6 ¥ Regurgi tation

AD28 Prosser Dam 02/06/91 Yaki ma 75 62 1.9 Tagging nortality (reused tag)
A039 Prosser Dam 09/25/90 Yakima 75 75 3.9 2 2 Satus Oreek Basin spawner
A043 Prosser Dam 09/27/90 Yakima 75 72 3.9 1 2 Holding nortality

A047 Prosser Dam 09/25/90 Yakima 75 76 4.0 2 2 Satus Creek Basin spawrer
A050 Prosser Dam 03/04/91 Yaki ma 75 73 3.4 F Regurgitation

RO51 Prosser Dam 12/18/90 Yakima 75 68 2.4 P 2 2 Toppeni sh Creek spawner
A060 Prosser Dam 03/18/91 Yaki ma 75 75 3.7 P 2 2 Naches River Basin spawner
A0B5 Prosser Dam 02/12/91 Yaki ma 75 69 2.5 2 1 Toppeni sh  Creek spawner
A068 Prosser Dam 03/27/91 Yaki ma 75 76 3.2 F 2 2 Tagging nortality

A074 Prosser Dam 12/12/%0 Yaki ma 75 79 4.2 F 2 2 Harvest nortality

A005 Prosser Dam 09/27/90 Yaki ma 75 73 3.7 2 2 Holding nortality

A089 Prosser Dam 09/26/90 Yaki ma 75 66 2.3 F 2 2 Naches River Basin spawner
A097 Prosser Dam 02/17/91 Yaki ma 75 77 3.3 M r 2 Regurgitation

A103 Prosser Dam 09/25/90 Yaki ma 75 67 2.7 2 2 Holding nortality

Al16 Prosser Dam 02/17/91 Yaki nma 75 65 1.6 M 2 Naches River Basin spawner
A121 Prosser Dam 09/27/90 Yaki ma 75 74 3.4 2 2 Di sappear bel ow Prosser Dam
Al 24 Prosser Dam 04/18/91 Yaki ma 75 78 3.J F T 2 Naches River Basin spawner
A 27 Prosser Dam 03/19/90 Yaki ma 75 72 1.8 13 2 2 Regurgitation

Al 29 Prosser Dam 11/19/90 Yaki ma 75 71 3.5 F 2 2 satus Oreek Basin spawner

A129 Prosser Dam 10/04/90 Yaki ma 75 75 1.0 F 2 2 Naches River Basin spawner

89



Appendi x Table B.2.

Cont i nued.

Serial Col | ection Taggi ng Rel ease site Length Wi ght Age
Nurber site date Ri ver nane RKm {cm) (kg) Sex Fresh Salt Last observation
A .30 Prosser Dam 02/13/91 Yakima 75 69 2.9 F Satus Creek Basin spawer
Al32 Prosser Dam 10/31/90 Yakima 75 67 2.5 F 2 2 Maches River Basin spawner
A133 Prosser Dam 04/15/91 Yakima 7s 71 3.5 F 2 2 Naches River Basin spawner
Al40 Prosger Dam 16/05/90 Yakima- 75 60 2.9 2 2 Satus creek Basin spawner
Ala7 Prosser Dam 02/05/91 Yakima 75 69 2.6 2 2 Naches River Basin spawner
Al 61 Prosser Dam 11/08/%0 Yakima 7s 76 3.3 F 2 2 Naches R ver Basin spawner
A162 Prosser Dam o2/12/9 Yakima 75 68 2.9 2 2 Regur gi tation
Al66 Prosser Dam 11/01/%0 Yakima 75 66 2.4 F Naches R ver Basin spawner
A366 Prosser Dam 10/23/90 Yakima 75 69 2.8 F 1 1 Holding nortality
Al71 Prossar Da.-. 10/11/%0 Yakima 7s 69 2.8 F 4 1 Satus O eek Basin spawner
Al71 Prosser Dm. 10/05/90 Yakima 75 1} 0.0 4 Regurgitation (reused tag}
Al79 Prosser Dam 03/28/91 Yakima 7s 69 2.6 F 1 2 Tagging mortality
Al93 Prosser DII 10/05/9%0 Yakima 75 74 3.9 4 2 2 satus Or eek Basin spawner
A196 Prosser Dam 11/14/90 Yakima 7s 73 3.4 F Toppenish O eek spawner
A196 Prosger Dam 10/04/9G Yakima 75 64 2.5 N 2 2 Regurgitation (reused tag,
A198 Prosser Dam 10/24/90 Ya')dnl 7s 74 3.3 1 4 2 2 Roza Dam tailwater spawner
A201 Prosser Dam 12/18/90 Yakima 7s 66 2.3 4 2 2 Tagging nortality
A203 Prosser Dam 10/24/90 Yakima 75 78 4.0 M 2 2 Naches Ri ver Basin spawner
A213 Prosser Dam 04/09/91 Yakima .75 71 2.9 ¥ T 2 Disappear below Horn Rapids tam
A213 Prosser Dam 02/17/91 Yakima 75 77 3.9 '! Regurgitation
A217 Prosser Dam 02/20/91 Yakima 7s 71 2.7 P Regurgitation

.
A225 Prosser Dam 10/05/91 Yakima 75 71 3.4 2 2 Roza Dam tailwater spawner
-A226 Prosser Dam 11/14/90 Yakima 75 73 3.2 14 Toppenish Creek spawner
A232 Prosser Dam 11/01/90 Yakima 7s 68 211 F satus Creek Basin spawner
A234 Prosser Dam 10/11/90 Yakima 75 76 3.9 ] 1 2 Roza Dam tailwater spawner
A242 Prosser Dam 02/17/91 Yakima 7s 72 3.1 M Regur gi tation
A2SS Prosser Dam Yakima 75 68 2.5 F 2 2 Satus Creek Basin spawner

02/05/91

r = Unceadable freshwater age.
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Appendi x Tabl e B. 3.

Taggi ng data and | ast

1991-1992.

observations of radio-tagged steel head,

Seri al Col | ection Taggi ng Rel ease site Length Wi ght Age

Nurber site date Ri ver nane RKm (cm) (kg) sex Fresh Salt Last observation
coo2 Prossex: Dam 09/18/91 Yaki nma 7s 66 2.7 M Naches River Basin spawner
€o0s Prosser Dam 11/14/91 Yaki ma 75 63 2.5 Q T 1 Di sappear bel ow Wapato Dam
CO06 Prosser Dam 09/27/91 Yaki ma 7s 64 2.5 M 2 1 Satus Oreek Basin spawner
coor Prosser Dam 10/04/91 Yakima 7s 70 2.9 Q Naches River Basin spawner
co0s Prosser Dam 11/21/91 Yakima 7s 63 2.7 Q 1 1 Regurgitation
€012 Prosser Dam 12/06/91 Yakima 75 62 2.5 F 2 1 Satus Oeek Basin spawner
€013 Prosser Dam 10/11/91 Yaki ma 75 67 2.9 M Satus Oreek Basin spawner
Co21 Prosser Dam 12/11/91 Yaki ma 75 66 2.7 M r 1 Marion Drain spawner
co24 Prosser Dam 03/03/92 Yakima 75 70 2.9 Q 2 2 Regurgitation
co29 Prosser Dam 11/13/91 Yakima 7s 62 2.3 Q 2 1 Toppeni sh Creek spawner
co35 Prosser Dam 10/25/91 Yaki ma 75 69 3.2 Q 1 2 Satus Oreek Basin spawner
CO36 Prosser Dam 09/26/91 Yaki ma 75 70 3.4, Q 2 2 Toppeni sh  Creek spawner
co30 Prosser Dam 10/03/91 Yaki ma 75 62 2.3 M 2 1 Satus Oreek Basin spawner
039 Prosser Dam 11/21/91 Yaki ma 75 67 2.9 M 1 1 Ssatus Oreek Basin spawner
co41 Prosser Dam 10/11/91 Yaki ma 75 68 2.9 Q 2 2 Toppeni sh COreek spawner
o043 Prosser Dam 12/05/91 Yaki ma 75 63 2.3 M satus Creek Basin spawner
c045 Prosser Dam 12/09/91 Yaki ma 7s 65 2.5 Q 2 2 Taggi ng mortality
C046 Prosser Dam 16/22/31 Yaki ma 7s 62 2.3 M 1 1 Satus Oeek Basin spawner
o8 Prosser Dam 02/26/92 Yaki ma 7s 64 2.5 F r 2 Regurgitation
€050 Prosser Dam 11/07/91 Yaki ma 7s 13 3.6 f 2 2 Regurgi tation
cos0 Prosser Dam 11/12/91 Yaki ma 7s 66 2.7 M 2 2 Harvest nortality (reused tag)
o051 Prosser Dam 03/31/92 Yaki ma 75 66 2.5 F 1 1 Toppeni sh creek SPAWNEr
Co53 Prosser Dam 10/18/91 Yaki ma 75 74 3.9 F 1 2 Naches River Basin spawner
co55 Prosser Dam 11/14/91 Yakima 75 65 2.9 F 2 1 Satus Oreek Basin spawner
co71 Prosser Dam 09/18/91 Yakima 75 63 2.7 F 2 2 Hol ding mortality
Cor2 Prosser Dam 11/12/91 Yaki ma 75 62 2.3 F r 1 Regurgitation

0L



Appendi x Tabl e B. 3.

Cont i nued.

L

Seri al Col I ection Tagging Release site Lengt h Wei ght Age

Nunber site ate Ri ver nane RKm (cm) (kg) Sex Fresh Salt Last observation
€073 Prosser Dam 10/01/91 Yakima 79 61 2.3 F 2 1 Regurgitation
Co74 Prosser Dam 11/15/91 Yakima 75 63 2.5 F 2 1 Naches R ver Basin spawner
co75 Prosser Dam 10/04/91 Yakima 75 71 3.4 F 1 2 Satus Creek Basin spawner
[=¥7 Progser Dam 11/22/91 Yakima 75 69 3.2 [ 4 1 2 Satus Creek Basin spawner
co77 Prosser Dam 10/11/91 Yakima 75 63 2.3 F 2 1 Taggi ng wmortality
Co78 Prosser Dam 12/06/91 Yakima 75 64 2.7 M Satus Oreek Basin spawner
co78 Prosser Dam 12/13/91 Yakima 75 66 2.7 M 2 2 Toppenish Creek spawner
€083 Prosser Dam 10/28/91 Yakima 75 62 2.3 P 2 2 Regurgitation
Co84 Prosser Dam 10/18/91 Yakima 75 62 2.3 F 2 2 Satus Oreek Basin spawner .
coa7 Progser Dam 03/06/92 Yakima 75 67 2.7 F 2 1 Toppenish Creek spawner
C108 Prosser Dam 09/27/91 Yakima 75 62 2.9 P r 1 Naches River Basin spawner
clo7 Prossexr Dam 11/14/91 Yakima 75 79 5.0 P 2 2 Nacheg River Basin spawner
C108 Prosser Dam 11/20/91 Yakima 75 66 2.7 L} 1 1 Migration nortality
C109 Prosser Dam 10/02/91 Yakima 75 69 3.4 F 2 2 Di sappear bel ow Toppeni sh Creek conafluence
C110 Progser Dam 10/11/91 Yakima 75 71 2.9 F 2 2 Satus Creek Basin spawner
C112 Progser Dam 12/05/91 Yakima s 67 2.7 L r 1 Satus Creek Basin spawner
C116 Prosser Dam 10/24/91 Yaki nma 75 64 2.7 F 1 2 Naches River Basin spawner
C118 Prosser Dam 12/11/7 Yakima 75 62 2.3 M 2 1 Satus Creek Basin spawner
Ccl19 Prosser Dam 02/28/92 Yakiﬁ 75 (1] 4.4 M 2 2 Naches River Basin spawner
a2l Prosser Dam 04/03/92 Yaki ma 75 69 2.9 M 2 2 Tagging mortality
C125 Prosser Dam 11/08/91 Yakima 75 68 2.9 M 1 2 Teanaway River Basin spawner
Clas Progsser Dam 10/02/91 Yakima 75 64 2.5 F 2 1 Upper Yaki ma R ver spawner
ad 45 Prosser Dam 10/04/91 Yakima 75 62 2.5 M r 1 Taggi ng ﬁortality
7146 Prosser Dam 11/13/91 Yakima 75 62 2.3 ] Toppenish Creek spawner
Ci147 Prosser Dam 11/20/91 Yakima 75 72 3.4 ¥ 1 2 Satus Creek Basin spawner
Ci48 Prosser Dam 11/27/91 Yakima 75 72 3.4 F 2 2 Di sappear below Horn Rapids Dam



Appendi x Tabl e B. 3. Conti nued.

Seri al Col I ection Taggi ng Rel ease site Length Wi ght Age

Nunber site date Ri ver nane RKm (cm) (kg) Sex Fresh Salt Last observation
€151 Prosser Dam 12/06/91 Yaki ms 75 68 2.7 F 2 2 Regurgitation
C154 Prosser Dam 02/11/92 Yaki ma 75 68 2.7 F r 2 Regurgitation
C155 Prosser Dam 10/16/91 Yaki ma 75 63 2.3 M r 1 Satus Creek Basin spawner
C157 Prosser Dam 03/13/92 Yaki ma 75 61 2.0 M 2 2 Naches River Basin spawner
C158 Prosser Dam 10/18/91 Yaki ns 75 63 2.7 M 2 1 Di sappear bel ow Naches River confluence
Cl 60 Prosser Dam 10/29/91 Yaki ma 75 80 5.2 F 2 3 Naches River Basin spawner
c211 Prosser Dém 09/26/91 Yaki ma 75 70 3.6 F 1 2 Tagging nortality
c212 Prosser Dam 11/13/91 Yaki s 75 75 4.1 F 1 2 Satus COreek Basin spawner
€213 Prosser Dam 11/20/91 Yakima 75 69 3.4 F 1 2 Satus Creek Basin spawner
C214 Prosser Dam 10/02/91 Yaki s 75 62 2.5 F 2 1 Roza canyon spawner
€215 Prosser Dam 11/27/91 Yaki ma 75 66 2.9 F T 2 Naches River Basin spawner
C216 Prosser Dam 12/06/91 Yaki ma 75 78 4.3 M 2 2 Satus Oeek Basin spawner
c217 Prosser Dam 02/14/92 Yaki nma 75 64 2.2 M 2 1 Di sappear below Horn Rapids Dam
c219 Prosser Dam 10/08/91 Yaki ma 75 ‘8 2.9 " 2 r Haches River Basin spawner
C223 Prosser Dam 10/15/91 Yaki ma 15 81 51 F r 2 Digappear bel ow Horn Rapids Dam
224 Prosser Dam 03/16/92 Yaki ma 75 67 2.6 F 2 1 Naches River Basin spawner
Cc22¢ Prosser Dam 10/29/91 Yaki ma 75 62 2.5 M 2 1 Di sappear above Prosser Dam
233 Prosser Dam 10/18/91 Yaki ma 75 ‘3 2.5 F 2 1 Satus Oreek Basin spawner
C246 Prosser Dam 09/27/91 Yaki ma 75 61 2.5 F 2 1 Satus Oreek Basin spawner
Qa7 Prosser Dam 11/14/91 Yaki ma 75 " 4.1 F 1 2 Satus Oreek Basin spawner
c248 Prosser Dam 10/03/91 Yaki ma 75 61 2.5 F 2 1 Satus Oreek Basin spawner
cz49 Prugser Dam 11/22/31 fakima T ' 3.2 M 1 2 Satus Creck Basin spawner
250 Prosser Dam 10/11/91 Yaki ma 75 63 2.3 M 1 1 Satus Oreek Basin spawner
€251 Prosser Dam 12/08/%1 Takima 15 67 2.9 M | 1 Reqgurgitation
c258 Prosser Dam 12/10/91 Yaki ma 75 75 4.1 ¥ 2 2 Disappear below Satus Creek cm’vxlluem:c

C259 Prosser Dam 10/25/91 Yaki ns 75 7 3.4 F 2 2 Satus Creek Basin spawner

A



Appendi x Tabl e B. 3.

Cont i nued.

Serial. Collection Tagging Release site Length Wi ght Age

Nunmber site ate River nane RKm (cm) (kg) Sex Fresh Salt Last observation'
C260 Prosser Dam 02/29/92 Yakima 75 68 2.7 M 2 1 Naches River Basin spawner
C264 Prosser Dam 11/08/91 Yaki-n‘ 75 62 2.3 “ r 1 Toppenish Creek spawner
€265 Prossar Dam 04/24/92 Yakima 75 70 3.4 M Disappear below Prosser Dam
c283 Prosser Dam 11/13/91 Yakima 75 65 2.7 ] 2 1 Disappear below Horn Rapids Dam
Cc284 Prosser Dam 12/04/91 Yak:.lu 75 72 3 F 2 2 Naches River Basin spavn.er
C285 Prosser Dam 10/03/91 Yakima 75 €7 2.7 F 2 2 Satus Creek Basin spawner
c287 Prosser Dam 10/09/91 Yakima 75 67 2.9 ¥ 1 2 Satus Creek Basin spawner
C294 Prosser Da- 10/18/91 Yakima 75 €9 3.2 ¥ 1 2 Satus Creek Basin spawner
c295 Prosser Dam 12/10/91 Yakima 75 73 3.9 M 1 2 Satus Creek Basin spawner
c297 Progser Dam 02/25/92 Yakima 75 62 2.3 M 2 1 Naches ‘River-éasin spawner
C301 Prosser Dam 03/18/92 Yakima 75 62 2.b 4 2 1 Disappear below Prosser Dam
C302 Prosser Dam 10/18/91 Yakima 75 64 3.1 F 2 1 Disappear below Horn Rapids Dam
€305 Prosser Dam 11/07/91 Yakima " 75 61 2.3 F 2 1 Satus Creek Basin spawner

r =Un dable fresh er age.
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Appendi x Tabl e B. 4. Taggi ng data and | ast observations of,radi o-tagged steel head,
1992-1993.

Seri al Col | ecti on Taggi ng Rel ease site Length Wi ght Age

nunber site date Ri ver nanme RKm (cm) (kg) Sex Fresh -salt Last observation
C20 Swauk Weir 05/13/93 Swauk Creek 0.2 66 2.8 F Tagging nortality

co93 Taneum weir 04/14/93 Taneum Creek 0.2 60 2.1 ¥ upper Yakima River spawner
€113 Roza Trap 09/04/92 Yaki nma 206 62 2.3 2 1 Teanaway River Basin spawner
C156 Taneum Vi r 04/14/93 Taneum Creek 0.2 59 2.1 M Upper Yakima River spawner
cle4 Swauk Wi r 05/16/93 Swauk Creek 0.2 71 3.0 M Tagging nortality

a4 Taneum wei r 05/11/93 Taneum Creek 0.2 54 F Taneum Creek spawner

c235 Roza canyon. 04/28/93 Yaki ma 232 70 2.0 F Teanaway River Basin spawner
C315 Upper Yakima River” 03/18/93 Yakima 272 Upper Yaki ma River spawner

a = electrofishing

YL
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Appendi x Table C.I. Passage tinmes (days) for radio-tagged

steel head at Yakima River Basin irrigation
di versi on dans, 1989-90.

Seri al
number

Prosser Dam Sunnysi de Dam Roza Dam Cowi che Dam
Passage Passage Passage Passage
time tine time tinme

BOO4
BOO5
BOO6
BOO7
BOO8
BOOO
BO1O
BO11
BO12
BO15
BO16
B018
B023
B024
B025
B026
BO27
B029
B030
BO31
B032
B033
B035
BO37
B038
B041
B045
B048

1.8 25.3
13.1
2.7
56.6 <0.1 17.5

33.0
19.8
0.2

0.1 1.7

0.4 16. 7

13.1

36.8
0.3

0.1 1.0
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Appendi x Table C.1. Continued.

Prosser Dam Sunnysi de Dam Roza Dam  Cow che Dam

Seri al Passage Passage Passage Passage
nunber time time time time

BOS51

B052

BO68

BO70 2.0 0.1 1.4
BO73 0.1

BO74 0.3 0.8
BO77

BO78

B0O79

B080

B109

B110

B133

B134




Appendi x Table C. 2. Passage times (days) for and fish-ladder use by radio-tagged
steel head at Yakinma River Basin irrigation diversion dans, 1990-91.

_ ~ Prosser Dam Sunnysi de Dam Wapato Dam Cowi che Dam Wapat ox Dam
Seri al Fi sh Passage Fi sh Passage Fi sh Passage Fi sh Passage Passge
nunber | adder time | adder time | adder time | adder time time
A002
A007 Left 24.0
A011
A015 Left 29.3
A025 Left 36.1 Left 43.1 Cent er 6.9
A028
A028
A039 Ri ght 49.0
A043
A047 Ri ght 21.4
A050
A051 Left 43.8
A060 5.4 Yes 0.7
A065 Ri ght 2.1
A068
A074 Left 48.0 Left 11.8
A085 Cent er 0.9
A089 Cent er 28.2 Center 2.6 Ri ght 7.9
A097

A103 Ri ght 0.1

LL



Appendix Table C.2.

Cont i nued.

Prosser Dam Sunnysi de Dam Wapat o Dam Cowi che Dam Wapat ox Dam
Seri al Fi sh Passage Fi sh Passage Fi sh Passage Fi sh Passage Passge
nunber | adder time | adder time | adder time | adder time time
All6 Left 26. 4 Ri ght co. 1l Yes co. 1l 1.1
Al121
Al 24 Left 1.2 Left 0.8 Yes 1.3 1.0
A127
Al128 Left
Al 29 Left 16. 1 Ri ght 1.1
A130
Al 32 Ri ght 10.4 Left 0.1 Left 0.8 No 4.1
Al 33 Left 1.0 Left co. 1l No 0.6 0.8
A140 Left 3.0
Al41 Left 11.5 Left 0.8 No 1.1
Al61 Left 1.3 Center 0.1 No 16.6
Al 62
Al 66 Left 0.1 Ri ght 11.8
A168 Ri ght <0.1
Al71 34.6
Al71 01
Al79
Al 93 Cent er 11.5
Al 96 Rel ease
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Appendi x Table C. 2. Cont i nued.

Prosser Dam Sunnysi de Dam Wapat o Dam Cowi che Dam Wapat ox Dam
Seri al Fi sh Passage Fi sh Passage Fi sh Passage Fi sh Passage Passge
nunber | adder time | adder time | adder time | adder time time
Al 96
Al 98 Ri ght 0.4 Ri ght 0.1
A201
A203 Ri ght 0.4 Left Co.1 Ri ght 0.1 co. 1l
A213
A213
A217
A225 Cent er 2 0 . 3 Left 0.8
A226 93.3
A232 95.3
A234 Cent er 12.6 Left 0.2
A242

A255 43.5

(YA




Appendi x Table'C. 3. Passage times(days) for and fish-|ladder use by radio-tagged

steel head at Yakima River Basin irrigation diversion dans,. 1991-92.

Seri al Fi F;rhosser PaDggnage FsiusnhnySi dePaE?gz;e Fi \s/\ﬁpat ° Dgggsage RF?aZsasa%%m Fi(':stl)1w che ga;ns sage v gtsgéggam
number | adder tine | adder tine | adder tine time ladder tine tine
€002 35.3 Left <0.1 Left 0.1 No 7.2 3.5
c00s 9.7 Ri ght 1.5

- CO06 Left 18.0

coo? Left 8.6 Cent er 12.5

coo9

co12 Ri ght 1.6

col3 Left 0.6

coz2l Left 5.0

c4

co29 5.2

co35 Ri ght 0.2

C336 Left 1.1

Cs8 Left 0.1

co39 63.9

co4l Ri ght 0.5

co043 0.2

co45

Co46 Ri ght 0.3

co40

€050

€050 0.3

08



Appendi x Table C. 3. Cont i nued.

Prosser Dam Sunnysi de Dam Wapato Dam Roza Dam Cowi che Dam Vapat ox Dam
Seri al Fi sh Passage Fi sh Passage Fi sh Passage Passage Fi sh Passage Passage
nunber | adder ti me | adder time | adder tine time | adder time tine
co51
€053 Left 0.1 Ri ght 1.3 Left 11.7 Yes 1.1 14.9
co55 Ri ght 0.3
co7l Left 28.4
Cor2
co73
co74 0.9 Left 1.6 No 0.7 4.9
co75 Cent er 17.4
COr6 Left 56.1
co77
COors8 0.3
co79 Left 44.0
C83
caB4 27.8
cas7 10.5
C106 Ri ght 128.3 Cent er 0.9 No 1.9 1.5
c107 Ri ght 3.4 Cent er 0.9 No 3.6 3.0
ci08
€109 Left 0.6
a 10 Left 0.5
c112 6.2

Clle Left 22.6

i8



Appendi x Table C 3. Continued.
Seri al FiF;rhosser Pe?ggqage Fsiusntgysi dePaEg?ge Fi \S{\ﬁpato Dgargsage Rngsasa%%m Fi%ohWi che %%rgsage v gtsgéggam
nunber | adder time | adder ti | adder tine tinme | adder time time
c118 Ri ght 49. 6
ai9 Left 3.3 Center 0.9 Yes 1.7
c121
c125 0.5 Def t 0.0 Center 0.1 1.9
C144 Left 1.6 Centér 1.9 Center 1.2 1.3
c145
Cl 46 28.1
C147
C148
c153
C154
C 55 Center 57.2
€157 1.5 Left co.1 No 0.5 2.0
a 58 Ri ght 105.7 Ri ght 1.4
Cl 60 Center 8.3 Center <0.1 Center 10.6 Yes 8.5
c211
€212 24. 4
213 14.1
C214 Cent er 19.3 Ri ght 2.0 Center 7:4 4.6
C215 Ri ght 88.2 Center 24. 3 No 1.0 0.1
216 Ri ght 0.9

C217

28



Appendi x Table C. 3.

Cont i nued.

Prosser Dam ' Sunnysi de Dam Wapato Dam Roza Dam Cowi che Dam Wapat ox Dam
Seri al Fi sh Passage Fi sh Passage Fi sh Passage Passage Fi sh Passage Passage
nunber | adder time | adder time | adder time tinme | adder time time
c219 2.8 Cent er 2.5 Left 31.4 No 1.1 1.3
C223
C224 Left 19.3 Left <0.1 No 1.8 0.4
C226 Left 43.9
€233 Ri ght 19.7
C246 Left 20.8
C24-1 0.2
C248 Left 0.6
c249 5.6
€250 Left 1.7
C251
C258 0.7
c259 0.6
C260 5.4 Cent er 1.4 Left 0.1 No 18.5
C264 1.0
C265
C283
c284 0.8 Left 0.1 Cent er 2.0 No 1.2 7.9
C285 Cent er 113.6
c287 Left 1.7
€294 Cent er 0.1
€295 Left 3.0
€297 Left 9.3 Left 0.1 Cent er 0.2 No 1.7 1.5
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Appendi x Table ¢.3. Continued.

. Prosstr Dam Sunnysi de  Dam \Wapato Dam Roza Dam Cowi cht Dam \Wpat ox Dam
Seri al Fi sh Passage Fi sh Passage Fi sh Passage Passage Fi sh Passage . Passage
nunber | adder time | adder time | adder time time | adder tine time
€301
c302
c305 Ri ght 0.9
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Appendi x Table D. 1. Pre-spawni ng, wi nter holding, and spawni ng behavior of radio-tagged
steelhead in the Yakima River Basin, 1989-90.

Seri al Hol di ng | ocation Spawni ng dr ai nage Spawni ng | ocation Spawni ng
number R ver nane RKm Hol di ng dates entry date Ri ver nane RKm dat es
BOO4 Yaki ma 170-183 1/16/90 Little Naches 5 4/4-4/11
BOOG Yaki ma 96- 130 11/8/89-22
BOO6 Yaki ma 98-101 09/27/89-03/18/90
BOO7 Yaki ma <76 3/20/92 Naches 26  4/17-4/28
BOC8 Yaki ma 106- 114 10/12/89-03/13/90
BOOO
B010 Yaki ma <76 3/7/90 Satus Creek 27 3/13-4/3
BO11 Marion Drain 5 11/01/89-01/10/90 11/1/89 Marion Drain 22 1/17-1/24
B012 Yaki nma 104- 156 10/12/89-02/23/90
B01S Yaki ma 101-117 10/25/89-01/10/90 1/17/9%0 Satus Creek >6 2/14-3/17
B016
B018
B023
B024
B025 Yaki ma 177-190 11/15/89-02/08/90 Yaki ma 178 2/21-3/6
B026
B027 Yaki ma 108- 111 10/12/89-12/20/89
B029 Yaki ma 111-127 10/25/89-03/22/90

B0O30 Yakima 119-124
B031 Yaki na 119-124 12/20/89-01/24/90 1/25/90 Logy Creek 2 3/13-4/1

B032 Yaki ma 99-122 10/12/89-03/28/3%0 Yaki ma 180 4/3-4/9

G8



Appendi x Table D.1. Continued.
Seri al Hol ding 1l ocation . Spawning dr ai nage Spawni ng | ocation Spawni ng
nunber River nane RKm Hol di ng dates entry date Ri ver nane RKm dat es
8033 Yaki ma 96- 135 10/18/89-01/03/90 1/3/90 Satus Creek 40 | /26-2/23
B035 Naches 5-24 12/08/89-03/01/90 12/8/89 Naches >24 >3/1
B037
B038
B041 Yaki ma 104- 116 10/25/89-01/03/90 1/10/90 satus Creek 45 2/14-2/23
B045
BO48 Yaki ma 202 5/1/90-5/8/90  North Fork Teanaway 10 5/15-5/30
BOS1
B052
B068 Yaki ma 109- 119 11/14/89-01/24/90 1/26/90 satus Creek >3 >1/26
BO70 Yaki na <76 4/9/30 Naches 24 4/17-5/8
B073 Yaki ma 191 11/15/89-02/23/90 3/21/90 Naches »>10 3/29-5/1
8074 Yakima 153- 156 11/15/89-03/06/90 3/17/90 Naches >5 3/17-4/3
BO77
B078
B 0O 7 9
BO80
B109
B110
B133 Yaki ma <203 Yakima 219 5/8-5/15%
B134 Yaki nma <203 Yaki ma 211 5/9-5/14

a.gport catch
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Appendi x Table D. 2. Pre-spawni ng, wnter holding, and spawni ng behavi or of radio-tagged
steelhead in the Yakima River Basin, 1990-91.

Seri al Hol ding |l ocation Spawni ng drai nage Spawni ng | ocation Spawni ng

nunber River nane RKm Hol di ng dates entry date Ri ver nane RKm dat es
A002

A007 Yaki ma 106- 113 10/31/90-01/30/91 1/30/91 Satus Creek 64 2/20-3/8
AO11

A015 Yaki ma <76 4/2/91 Satus Creek 19 4/3
A025 Yaki ma 167-170 12/11/90-02/13/91 2/20/91 Naches 13 3/13-3/26
A028

A028

A039 Yaki ma 100- 113 11/20/90-01/30/91 2/6/91 Dry Creek 11 3/13-317
A043

A047 Yaki na 106- 113 10/31/90-01/30/91 2/6/91 Satus Oreek 58 3/5-3/12
A050

AO051 Yaki ma <76 3/13/91 Toppeni sh Creek 74 4/17-4/23
A060 Yaki ma <76 4/5/91 Naches 55 5/20
A065 Yaki ma <76 4/2/91 Toppeni sh  Creek 90 5/6
A068

A074 Yaki ma 76 12/12/90-01/30/91

A085 Yaki ma 132 10/23/90-22

A089 Yaki ma 122- 144 10/31/90-01/23/91 3/13/91 Naches 13 4/2
A097

A103 Yaki na 127-132 10/2/90-22
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Appendi x Tabl e D. 2.

Cont i nued.

Seri al Hol di ng | ocati on Spawni ng dr ai nage Spawni ng | ocati on Spawni ng
nunber River nane RKm Hol di ng dates entry date Ri ver name RKm dat es
All6 Yaki ma <76 4/5/91 Naches 27 4/18
Al21

A124 Yaki ma <76 4/30/91 Naches 34 $/13-5/20
Al 27

Al 28 Yaki ma 84 12/14/90-01/30/91 2/6/91 Logy Creek "8 4/12
A129 Yakima 183 12/11/90-02/06/91 2/6/91 Naches 27 3/28
Al130 Yaki nma <76 2/20/91-3/5/91 Satus Creek 8 2/20-3/13
Al 32 Yaki ma 85- 96 11/20/90-03/13/91 4/5/91 Naches 8 4/30-5/13
Al 33 Yaki ma <76 4/26/91 Naches 29 5/5-5/20
A140 Yaki ma 111-113 10/10/90-01/08/91 1/16/91 satus Creek 63 2/18-2/21
Al47 Yaki ma <76 4/28/91 Naches >5 >4/29
Al61 1/30/91 Nahces >5 2/16-3/13
Al 62

Al 66 Yaki ma 100- 129 11/06/90-01/30/91 3/13/91 Naches 27 3/26-4/21.
Al 68 Yaki ma 101-103 11/6/90-2°

Al71 Yaki ma 101-109 11/20/90-02/20/91 2/27/91 Satus Creek 30 3/5-3/30
Al71

Al79

Al 93 Yaki na 108- 148 10/18/90-02/06/91 2/15/91 Satus Creek 63 3/12-3/26
Al 96 Yaki ma 104- 129 11/20/90-03/13/91 4/12/91 Toppeni sh 58 4/24

Al 36 |

Al 98 Yaki ma 143- 156 11/06/90-01/30/91 Yaki ma 203 3/16-5/14
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Appendi x Tabl e D. 2. Conti nued.
Seri al Holding | ocation Spawni ng drai nage Spawni ng | ocati on Spawni ng
nunber River nane RKm Hol di ng dates entry date Ri ver nane RKm dat es
A201
A203 Yaki ma 93-101 11/06/90-03/05/91 4/2/91 Naches 69 4/30-5/13
A213 Yaki ma < 76
A213
A217
A225 Yaki na 202 12/13/90-03/15/91 Yaki nma 202 3/15-5/8
A226 Yaki ma 129-132 12/18/90-02/12/91 2/12/91-3/13/91 Toppeni sh >22 3/26-4/16
A232 Yaki ma <76 11/01/90-02/05/91 2/20/91 Dry Creek 34 3/19
A234 Yaki ma 162- 166 11/14/90-03/28/91 Yaki ma 203 4/1
A242
A255 Yaki ma <76 3/26/91 Satus Creek 40 4/12-5/13

2.Holdingnortality.
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Appendi x Table D. 3.

Pr e- spawni ng,

wi nt er hol di ng,

and spawni ng behavi or of radio-tagged

steelhead in the Yakima River Basin, 1991-92.

Seri al -Hol di ng | ocation Spawni ng drai nage ~ Spawni ng | ocation Spawni ng
nunber River nane RKm Hol di ng dates entry. date R ver nane RKm dat es
€002 Yaki ma 117-148 10/28/91-03/10/92 3/16/92 Bunpi ng 14 4/17-5/7
€005 Yaki ma 104- 117 12/04/91-03/04/92
CO06 Satus 19 12/11/91-01/15/92 12/11/91 W son Charlie Creek 2 02/25%
coo7 Yaki ma 170- 182 11/21/91-02/21/92 2/21/92-3/4/92  Naches 5 3/4-3/10
co09
co12 Yaki ma 101 0.0128244943462 1/30/92 Logy Creek 11 02/11
col3 Yakima 109 10/28/91-01/22/92 1/30/92 Satus Creek 58 03/4-3/10
co2l Yaki ma 104- 132 01/02/92-01/30/92 I /30/92-2/11/92 Marion Drain 29 3/31-4/8
co24
€029 Yaki ma 109- 137 11/19/91-01/09/92 1/8/92-2/26/92 Toppenish Cr eek 77 04/23
co035 Yaki ma 117 11/12/91-01/23/92 1/23/92-1/30/92 Dry Creek 16 >02/11
C(36 Yaki ma 129- 132 10/01/91-01/22/92 1/22/92-2/4/92 Toppeni sh Creek 48 3/11-3/19
CC38 Yaki ma 124-148 10/08/91-02/04/92 02/4/92-2/11/92 satus Creek 47 03/10-4/8
€039 Yaki ma ' 68 11/26/91-01/22/92 01/24/92-1/30/92 Satus Creek 47 03/10-3/19
co4l Toppeni sh 19 10/28/91-01/22/92 10/15/91-10/28/91 Toppeni sh Creek 35 02/11
co043 Yaki na 90-102 12/10/91-01/23/92 01/23/91-1/30/92 Satus Creek 55 02/22
co45 Yaki ma 40- 47 12/12/91-02/21/92
Co46 Yaki ma 108- 113 10/28/91-01/23/92 01/23/92-1/30/92 Satus Creek 42 >02/21
ce4ds Yaki ma

~ c050 Yaki ma
co050 Yaki ma
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Appendi x Table D.3.

Cont i nued.

Seri al Hol di ng | ocation Spawni ng drai nage Spawni ng | ocation Spawni ng
nunber River name RKm Hol di ng dates entry date Ri ver nane RKm dat es
co51 Yaki ma <76 4/2/92-4/8/92 Toppeni sh Creek 48 04/23
CC63 Yaki ma 125-161 10/28/91-01/08/92 2/22/92-2/25/92 Naches 42 3/23-4/13
co55 Yaki ma 95-114 11/19/91-01/23/92 01/23/92-1/30/92 Satus Creek 42 02/22
co71 Yaki ma 143- 146 10/22/91-7?2

Cor2 Yaki ma

co73 Yaki ma

co74 Yaki ma 92-137 11/19/91-02/21/92 3/10/92-3/19/92  Naches 48 4/15-4/28
co75 Yaki ma 108 10/28/91-01/22/92 1/22/92-1/28/92 Satus Creek 49 2/4-2/9
CO76 Yaki ma 69 11/26/91-01/07/92 1/30/92 Satus Creek 72 . 03/04
co77 Yaki ma

Cor8 Yaki ma 85-116 12/10/91-01/30/92 1/30/92-2/ 4/ 92 Satus Creek 53 2/19-2/22
co79 Yaki ma 72 12/13/91-01/25/92 2/22/92-3/4/392 Toppeni sh 60 3/11
Cco83 Yaki ma

Cco84 Yaki na 100- 108 11/19/91-01/23/92 1/23/92-2/1/92 Dry Creek 24 2/21-3/12
cos7 Yaki ma <76 3/16/92-3/19/92 Toppeni sh 79 04/08
c 06 Yaki ma 40- 68 10/01/91-01/22/92 3/31/92-4/5/92 Naches 66 4/23-5/1
a o7 Yaki ma 108- 119 12/04/91-03/05/92 4/ al 92- 4/ 14/ 92 Naches 68 4/23-5/1
c108 Yaki ma

a 09 Yaki ma 122-126 10/08/91-01/30/92

c1i10 Satus Creek 19 12/17/91-01/27/92 12/10/91-12/17/91 Dry Creek 10 1/27-2/4
C112 Yaki ma 92-95 12/12/91-01/23/92 1/23/92-1/29/92 Satus Oreek 58 03/10
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Appendi x Tabl e D. 3.

Cont i nued.

Seri al Hol ding | ocation Spawni ng dr ai nage Spawni ng | ocati on Spawni ng
nunber River nane RKm Hol di ng dates entry date Ri ver nane RKm dat es
Ci116 Yaki ma 113-117 11/19/91-02/21/92 2/21/92-3/4/792 Naches 50 3/10-4/15
dis Yaki ma 69-72 12/12/91-01/26/92 2/21/92-2/29/32  Satus Creek 61 4/8-4/20
ai19 Yaki na <76 3/19/92-3/26/92 Naches 27 4/22-5/6
c121

Cl 25 Yaki ma 182 01/22/91-03/10/92 3/25/92-3/31/92 North Fork Teanaway 8 04/23
Cc144 Yaki ma 143- 156 10/28/91-02/21/92 Yaki ma 298 04/15
C14s
d 46 Yaki ma 109 01/02/92-02/04/92 2/4/92-2/26/92 Toppeni sh 84 3/19-3/31
Cc147 Yaki nma 117-122 12/04/91-01/23/92 01/23/92-1/31/92 Satus Creek .48 2/11-2/21
C 48 Yaki ma 72-76
C153
C154
C155 Yaki ma 71 10/16/91-12/05/91 1/23/92-1/27/92 Dry Creek 30 02/11
C157 Yaki ma <76 4/5/92-4/15/92 Bunpi ng 16 5/06-5/13
d 58 Yaki ma 69-71 10/20/91-01/27/92
Cl 60 Yaki ma . 126-129 11/13/91-02/11/92 3/16/92-3/19/92 Naches 26 4/15-4/20
c211
c212 Yaki ma 101- 109 12/10/91-01/22/92 01/22/92-1/30/92 Logy Creek 8 3/3-3/7
213 Yaki ma 104- 109 12/10/91-01/22/92 01/22/92-1/30/92 Dry Creek 11 2/4-2/12
C214 Yakima 126- 156 10/28/91-02/21/92 Yaki ma 205 03/31
215 Yaki ma 69-72 11/27/91-02/11/92 3/25/92 Naches 53 4/7-4/20
C216 Yaki ma 108-114 12/10/91-01/23/92 1/23/92-1/29/92 Dry Creek 47 2/4-2/11
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Appendi x Tabl e D. 3.

Cont i nued.

Seri al Hol ding | ocation Spawni ng drai nage Spawni ng | ocati on Spawni ng
nunber Ri ver nane RKm Hol ding dates entry date Ri ver nane RKm dat es
c217

c219 Yaki ma 100-103 10/28/91-01/22/92 3/28/92-3/30/92 Bunpi ng 14 5/4-5/7
C223 Yaki ma 27

C224 Yaki ma <76 4/10/92 Naches 61 4/17-5/1
C226

C233 Yaki ma 109- 117 11/19/91-01/23/92 1/23/92-1/29/92 Logy Creek 6 1/30-2/6
C246 Yaki ma 114- 117 10/28/91-01/30/92 1/30/92 Dry Creek 19 02/11
C247 Yaki ma 113-119 11/19/91-01/30/92 I /30/92-2/ 4/ 92 Dry Creek 2 3/1-3/10
C248 Yaki nma 109- 143 10/08/91-01/30/92 I /30/92-2/ 4/ 92 Satus O eek 19+ 2/26-3/12
€249 Yaki nma -108-117 12/03/91-01/23/92 1/23/92-1/26/92 Logy Creek 8 2/4-2/11
C250 Yaki ma 113 10/15/91-02/21/92 2/22/92-3/4/92 Satus Creek 40 03/04
C251

C258 Yaki ma 95-113 01/02/92-02/21/92

c259 Yaki ma 109- 117 10/28/91-01/23/92 1/22/92-1/30/92 Satus Creek 56 2/4-2/6
C260 Yaki ma <76 3/23/92-3/28/92  Naches 16 5/6
C264 Yaki ma 88-124 11/12/91-01/22/92 1122/ 92-2/ 4/ 92 Toppeni sh Creek 82 03/31
C265

C283 Yaki ma 68- 76

C284 Yaki ma 96- 156 12/10/91-01/30/92 2/21/92-2/25/92 Naches 27+ 3/10-3/27
C28'5 Yaki ma 47 10/08/91-01/22/92 1/25/92-1/31/92 Dry Creek 26 2/21-3/19
C287 Yaki ma 111-114 10/22/91-12/04/91 12/4/91-12/10/91 Logy Creek 13 2/4-2/22
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Appendi x Table D.3. Continued.

Seri al Hol ding | ocation Spawni ng drai nage Spawni ng | ocati on Spawni ng
number River nane RKm Hol di ng dates entry date Ri ver nane RKm dates
€294 Yaki na 111 10/22/91-01/06/92 i/6/92 Satus Creek 6% 2/11-2/19
C295 Yaki ma 113-117 12/14/91-02/04/92 2/4/92-2/9/92 Logy Creek "3 03/10
c297 Yaki ma <76 3/31/92-4/3/92 Rdtt| esnake Creek >2 §/3-5/27
c301

C302

C305 Yaki nma 102- 107 11/12/91-01/22/92 1/22/92-2/1/92 satus Creek 39 2/11-3/9

"-Holding nortality.
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Appendi x Tabl e D. 4.

Pr e- spawni ng,

W nt er

hol di ng,

and spawni ng behavi or

of radio-tagged

steelhead in the Yakima River Basin, 1992-93.

Seri al Hol ding | ocation Spawni ng dr ai nage Spawni ng | ocation Spawni ng
nunber River nane RKm Hol di ng dates entry date? Ri ver RKm dat es
€020 5/13/93

€093 4/14/93% Yaki ma 267-271  4/15-4/19
€113 Yaki na 257-280 10/13/92-04/24/93 4/15/93 Teanaway >0.3  4/15-4/24
Cl 56 4/14/93% Yaki ma 267-271 4/19-5/4
Cl 64 5/16/93

C174 5/11/93 Taneum 2.4 5/17-5/19
C235 5/6/93 West Fork Teanaway 0.2 5/17-5/19
c315 . Yakima 274+ 4/21-4/30

a-Entered Taneum Creek, however

spawned in the mainstem Yakima River.
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