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I NTRODUCTI ON

The Hood River subbasin is home to four species of anadronpous sal noni ds:
chi nook sal mon (Oncor hynchus tshawyt scha), coho sal mon (Oncorhynchus ki sutch),
st eel head (Oncorhynchus nykiss), and sea run cutthroat trout (Salnmo clarki).

I ndi genous spring chinook sal nron were extirpated during the late 1960's. The
natural ly spawni ng spring chinook salnon currently present in the subbasin are
progeny of Deschutes stock. Historically, the Hood River subbasin hatchery

st eel head programutilized out-of-basin stocks for many years. [|ndigenous
stocks of sunmmer and winter steel head were listed in March 1998 by Nati onal
Marine Fisheries Service (NWS) under the Endangered Species Act (ESA) as a
“Threat ened” Species along with simlar genetically simlar steelhead in the

Lower Col unbi a Basi n.

Measure 703(f)(5) of the Northwest Power Planning Council’s (NPPC) 1987
Fish and Wldlife Programrecomended Bonneville Power Adm nistration (BPA)
investigate the feasibility of developing artificial production facilities for
chi nook sal mon and steelhead in the Hood, Umatilla, Walla Walla, G ande Ronde,
and I maha rivers (Northeast Oregon Hatchery Project). The Confederated
Tribes of the Warm Springs Reservation of Oregon (CTW5) and the Oregon
Department of Fish and Wldlife (ODFW began the Hood River Production Master
Pl an process in 1988 under the planning unbrella of the Northeast O egon
Hat chery Project (NEOH). However, in 1991 the NPPC separated out and |inked
the Hood River portion of the NEOH to the Pelton Ladder Project on the
Deschutes River. The Pelton Ladder Project converted an unused section of the
fish ladder into a rearing facility for spring chinook sal non destined for the
Hood.

In 1992, the NPPC approved the Hood River and Pelton Ladder Master Pl ans
(O Toole P. and ODFW 1991a and 1991b, and Smith and the Confederated Tribes of
the Warm Springs Reservation of Oregon 1991) within the framework of the
Col unmbia River Basin Fish and Wldlife Program and recomended adopti on of a
phased approach (e.g., evaluation studies, project inplenentation, and follow
up nonitoring and eval uation studies). A conprehensive nonitoring and
eval uation (M&E) programwas inplenented in the Hood River subbasin in late
1991, including information on the life history and production of stocks of
anadronmous sal nonids returning to the Hood Ri ver subbasin (O sen et al. 1994).

Information collected for the Hood River Production Program (HRPP) was used to



prepare an environnental inpact statenent evaluating the HRPP s inpact on the
human envi ronnment (DOE and BPA 1996a and b).

The HRPP is jointly inplenmented by the CTWs and the ODFW The prinmary
goals of the HRPP are to (1) re-establish naturally sustaining spring chinook
sal mon using Deschutes River stock in the Hood River subbasin, (2) rebuild
natural ly sustaining runs of sumrer and wi nter steelhead in the Hood River
subbasin, (3) maintain the genetic characteristics of the popul ations, (4)
restore degraded fish habitat, and (5) contribute to tribal and non-tri bal
fisheries, ocean fisheries, and the NPPC s interi mgoal of doubling sal non
runs. Data collected by the HRPP has been summari zed annually in the
foll owing progress reports: Osen et al., 1994; Osen et al., 1995; CIWs and
CDFW 1996; CTWS and ODFW January 1998; O sen et al., Decenber 1998; Lanbert et
al ., Decenber 1998; and this report.

The contract period for FY 98 was 1 Cctober, 1997 through 30 Septenber,
1998. Work inplemented during FY 98 included (1) acclimtion of hatchery
spring chinook sal nron and wi nter steel head snolts, (2) spring chinook sal non
spawni ng ground surveys on the West Fork Hood River (3) genetic analysis of
st eel head and cutthroat [contractual service with the CDFW, (4) Hood River
wat er tenperature studies, (5 Cak Springs Hatchery (OSH) coded-wi re tagging
and clipping evaluation, (6) preparation of a draft copy of the Hood River
WAt er shed Assessnent and the Tribal Habitat Protection, Restoration, and
Monitoring Plan, (7) early action habitat protection and restoration (8)

Pel ton Ladder evaluation studies, (9) managenent advice and gui dance to BPA
and ODFW engi neering on HRPP facilities, and (10) preparation of an annua

report sunmari zi ng project objectives for FY 98.



HOOD RI VER

ACCLI MATI ON

I nt roduction

The Hood River Production Master Plan (1991) originally called for
acclimating half of the hatchery spring chinook sal mon (Oncorhynchus
t shawyt scha) and summer steel head (Oncorhynchus nykiss) snolts and none of the
wi nter steel head snolts prior to release into the Hood R ver subbasin. The
remai ning snolts were to be directly released into the subbasin. This
approach was designed to evaluate the benefits associated with acclimtion
prior to inplenmenting full acclimation for all species (Departnment of Natura
Resources (CTWS) 1993). When the NPPC accepted the Hood River Production
Master Plan in 1992, they strongly encouraged devel opment of “facilities to
acclimate all smolts to be released into the Hood Ri ver subbasin where it is
feasible to provide such facilities” (NPPC 1992). Furthernore, the NPPC
encour aged fishery managers to “use tenporary and/or portable facilities
wher ever possible to reduce costs and facilitate their renmoval if nonitoring
and eval uati on show them not to be needed”. Therefore, all hatchery produced
spring chinook sal nron and wi nter steel head snolts have been acclimated and
volitionally rel eased since 1996 (Lanbert et al. January 1998). In 1998, one
per manent raceway was used for wi nter steelhead acclimtion on the East Fork
Hood River (20.5 rivermles [Rn] fromthe Colunbia R ver) and two portable
acclimation raceways (21 Rmfromthe Colunbia River) and one circular tank (Rm
26.5) were used for acclimting spring chinook sal non on the Wst Fork. The

circular tank was a new addition in 1998.

Prior to spring chinook sal non juveniles being transported to the Hood
Ri ver for acclimation, they were reared for about six nonths at Pelton Ladder.
Pelton Ladder is located in the Deschutes River subbasin, at Rm 100 (See
Pel ton Ladder Section, Figures 26 & 27). Spring chinook sal non juveniles, for
rel ease into the Hood River, have been reared at Pelton Ladder since 1995-96
(Lanbert et al. January 1998).

HRPP tribal staff have four key objectives for the acclimtion project on
the Hood River (Department of Natural Resources (CTWS) 1993):



1. Determine if acclimation significantly influences honmi ng of spring
chi nook sal mon and wi nter steel head

2. Determine if snolt outmigration is significantly higher for
acclimated snolts than directly rel eased snolts.

3. Determine if acclimted snolts result in a higher snolt to adult
survival rate than directly rel eased snolts.

4, Determine if outmgration tinmng is simlar between hatchery
acclimated snolts and naturally produced snolts.

Therefore, wi nter steel head and spring chi nook sal nron were acclimted near
primary spawni ng habitat with the intent that they would inprint and hone back
to their primary spawning areas. In addition, snmolts were acclimted a

m ni mum of four days prior to release fromthe acclimtion ponds to reduce
stress and inprove survival (Schreck et al. 1989; Witesel et al. 1994).
Finally, hatchery wi nter steel head and spring chinook salnmon snolts were
allowed to emgrate volitionally when physiol ogically and norphol ogically

ready.

H story O Hatchery Rel eases For The HRPP

Prior to the acclimted rel ease in 1996, all hatchery w nter steel head
and spring chinook salnmon snolts were directly released into the Hood River
subbasin. The target hatchery production goal for the HRPP, during phase one
of the project, was 125,000 spring chinook salnon snolts. Juvenile hatchery
spring chi nook sal nron have been reared at Round Butte Hatchery (RBH) since the
1993 brood. Prior to the 1993 brood, spring chinook salnon juveniles were
reared at Bonneville Hatchery. The nunbers of hatchery spring chinook sal non
(Deschutes Ri ver broodstock) snolts released into the West Fork Hood Ri ver
were 46,445 (1991 brood year) and 170,004 (1993 brood year). No spring
chinook snolts were released into the Hood Ri ver subbasin fromthe 1992 brood
(A sen et al., Decenber 1998).

The target hatchery production goal for the HRPP, during phase one of the
project, was 50,000 wi nter steel head snolts. The nunbers of hatchery wi nter
st eel head (Hood Ri ver broodstock) snolts released into the East Fork Hood

Ri ver ranged from 38,034 to 48,985 snolts for the 1992-1994 broods (O sen et
al ., Decenmber 1998). Juvenile hatchery wi nter steel head (Hood River

broodst ock) were reared at OSH
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Met hods

East Fork Acclimation O Wnter Steel head

Hat chery wi nter steel head snolts have been acclimted and volitionally
rel eased on the East Fork Hood River since 1996. In 1996, snolts were
acclimated in a portable acclimation pond at Toll Bridge County Park (Lanbert
et al. January 1998). In 1997 and 1998 the East Fork Irrigation District’s
(EFID) sand trap (Rm6.0) was used for acclinmation (Figure 1). Permn ssion was
granted by the EFID to use the concrete raceway at no cost to this project.
The CTWSE nodified the sand trap raceway for acclimation by inserting catwal ks,
channel irons and |-beanms for screens and stop logs, and a baffle to di sperse

i ntake water (Figure 2).

W nter steelhead snolts were volitionally released fromthe concrete
raceway using a stop log system About 61,200 snolts at 6.9 fish/Ib were
rel eased into the East Fork Hood River. The first group of 29,510 were
transported from OSH on 7 April, to the acclimation site. They were rel eased
volitionally between 14-20 April. Goup one non-migrants were left to
acclimate with the second group. The second group of 31,707 arrived on 22
April and were held until their volitional rel ease between 28 April-12 May and
1-4 June.

An acclimation caretaker was on site 24 hr/d. Dissolved oxygen, water
tenperature, and fish nortalities were recorded periodically during 1996-1998
acclimation (Appendi x Tables A-1, A-3 and A-5). Wnter steel head snolts were
fed mnimally during the 1996 acclinmation and taken off at |east three days
prior to release. During the 1997 and 1998 acclimation period, steel head were

not fed.

W nter steelhead snolts were wei ghed (g) and neasured (mm) and condition
factors calculated (weight [g] x 100/length® [mj) prior to and after
acclimation release. Snmolts which remained in the acclinmation raceway were
enuner ated by weighing total fish and figuring fish/Ib, then hauled by truck
in a portable liberation tank on 4 June and rel eased at the nmouth of the Hood

Ri ver.

Post-acclimated snolts were sanpled at a rotary screw trap by ODFWat Rm

4.5 on the mainstem Hood River (Figure 1). Qutmgration timng was nonitored
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and snolt survival estimted. Conparisons were nade between accli mated

hat chery snolts and wild snolt mgrants. All trapped fish were anesthetized,
sorted by species, exam ned for fin marks, and counted. ODFWused mark and
recapture nmethods to estimate the abundance of wild, natural, and hatchery
produced anadronous sal nonid snolts that migrated fromthe Hood Ri ver
subbasin. A pooled Peterson estimate with Chapman’s nodification was used to
estimate nunmbers of downstream migrants by species (O sen et al., Decenber
1998; Met hods).

Qutmigration timng was based on daily nunbers at the mgrant trap which
were extrapol ated using biweekly wild trapping efficiency nunbers (Appendi x
Table A-3). In addition, snolt outm gration survival fromthe acclinated

smolts were conpared to non-acclimated snolts from previous rel eases.

El ectrofi shing surveys performed in the East Fork and nearby tributaries
from 1996- 1998 hel ped in eval uating residualismof hatchery w nter steel head
rel eases. A three pass and two pass renpval nethod was used to estimate
popul ati on nunbers (O sen et al., Decenber 1998; Methods). High flows and
glacial turbidity within the Hood River subbasin have made it difficult to

conpl ete a thorough eval uati on of steel head residualism



West Fork Acclimation OF Spring Chinook Sal non

Spring chinook salnon snolts were acclinmated at two | ocations in the West
Fork Hood River drainage: the Blackberry Creek (Rm 9.0) and Jones Creek (Rm
14.0) sites (Figure 1). Unlike the East Fork, water quality and quantity in
the West Fork is considerably better because it is not as influenced by
glacial runoff or irrigation wi thdrawal. However, the West Fork is in a
renmote canyon with no electricity, making acclimation set-up nmore difficult.
At both acclimtion sites, |and ownership included both a private | andowner
and the US Forest Service (USFS) and required special use permits fromboth

groups. A permt was also required fromthe Hood Ri ver County.

The Bl ackberry Creek location is an old rock quarry site near Dry Run
Bridge and is within preferred spawning and rearing habitat. Two portable
raceways were purchased from ModuTank, Inc in 1996 and have been used
successfully at the Blackberry Creek site (Figure 3). The raceways have
di mensions of 11'9" x 49'3" x 4'9" and a capacity of holding 19' 500 gall ons of
wat er. Raceways were constructed of four foot gal vanized steel panels bolted
together, “L” braces and stainless steel cables for support, a 36 m |l
rei nforced pol ypropylene liner and a six inch PVC bul khead for draining the
raceway. ODFWhad al so used this type of portable raceway successfully on the
Siuslaw River (Lindsay et al. 1991-1994). Figure 4 shows a detail ed diagram

of the Bl ackberry Creek acclimtion setup.

Assenbly of the two ModuTank portabl e raceways and pi ping began each year
in March and | asted 1-2 weeks to conpl ete; ranging from 600-700 hrs of | abor.
Water for the raceways was diverted from Bl ackberry Creek, tributary of the
West Fork, through a screened intake box and a 930 ft gravity flow pipeline of
8" pipe. The intake box dinensions were 2'6" x 2'5" x 1'9". There was about
38 ft of head differential between the intake box and the raceways. This
provi ded approxi mately 348-378 gal/mn of water into the east raceway (raceway

one) and 374-390 gal/mn into the west raceway (raceway two).

In addition, about 360 ft of 8" pipe was used for the return flow back to
the West Fork Hood River. Control valves regul ated water at the intake box,
the junction of the two raceways, and at each raceway outlet. An elaborate
braci ng and support system for the pipeline took much of the assenbly tine.
The base for the ponds required considerable filling with gravel and sand

| eveling and conpacting. Once the raceways were erected, a four foot high,
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Figure 3. Acclimtion raceways used for rearing spring chinook salnon snolts

at the Bl ackberry Creek acclimation site.

si x inch dianeter PVC standpi pe was connected to the outlet bul khead of each
raceway to control the water level. The standpi pes were also used to rel ease
fish and to drain the raceways when needed. The raceways were covered with a
fine mesh net to prevent fish fromjunping out and to protect them from

predat ors.

The Jones Creek acclimation site was new in 1998. This site was | ocated
at the upper end (elevation 2300 ft) of the West Fork Hood River (Figure 1).
The West Fork reach of streamthat Jones Creek flows into is a noderate
terrace/ hill sl ope confinenment habitat type with a | ow stream gradi ent; and
i deal spring chinook salnobn habitat in the Hood River subbasin (See Spring
Chi nook Sal nron Spawni ng Ground Surveys). At this location, a circular tank
was used for acclimation (Figure 5). The tank was 10' 0" dianeter x 4'6" high
and had a capacity of holding 2,344 gallons of water. Figure 6 shows a

schematic of the Jones Creek acclimation site.
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Figure 5. Acclimation circular tank used for rearing spring chinook sal non
smolts at the Jones Creek acclimation site.

Setup of the circular tank and piping lasted from8 April to 11 April and
t ook about 200 hours of |abor. Water for the circular tank was diverted from
Jones Creek through a screened intake box and a 680 ft gravity fl ow pipeline
of 4" pipe. There was about 7 ft of head differential between the intake box
and the top of the circular tank. This provided about 130 gal/mn of water to
t he tank.

In addition, about 32 ft of 4" pipe was used for the return flow back to
the West Fork Hood River. Control valves regulated water at the intake box
and circular tank outlet. Once the circular tank was placed, a four ft high
di agonal, four inch dianeter PVC standpi pe was connected to the outlet hole to
control the water level. The standpipe was al so used to release fish and to
drain the tank when needed. The tank was covered with a fine nesh net to
prevent fish fromjunping out and to protect them from predators.

At both locations, a battery operated flotation alarm system was attached

to each raceway and circular tank. The alarm system sounded when the water
| evel increased (i.e., plugged screen fromfish nortalities or debris) or

12
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decreased i.e., lack of water). The contact points of the alarmcould be
adjusted to trigger at various water depths. The float consisted of a 4'6"
dowel with a Styrofoamfloat attached to the bottom A rain gutter downspout
enconpassed the float, protecting it fromwaves in the raceway created by

w nd.

About 126, 659 Deschutes River stock spring chinook salmon snolts
averaging 9.7 fish/lb were acclimated in the West Fork Hood River. Spring
chi nook sal mon snolts were acclimated in two separate groups to keep | oading
at acceptable levels. The first group of 62,929 snolts was transported from

Pel ton Ladder rearing cell four to the West Fork acclinmation raceways between

1-2 April, 1998. These snmolts were allowed to volitionally em grate between
9-14 April, 1998. The second group of spring chinook smolts (63, 730) was
haul ed from Pelton Ladder rearing cell five between 15-16 April, 1998. O the

63, 730 snolts, 8,245 were hauled to the Jones Creek site; acclimated until 22
April; then volitionally released. At the Blackberry Creek site, the second
group (55,485), along with the remaining first group, were acclimted until 22

April, 1998; then volitionally rel eased

Snolts were volitionally rel eased fromthe portable raceways and circul ar
tank utilizing a new technique in acclimtion. An alum num hopper (or funnel)
was constructed with a rectangular “V’ shaped bottom three vertical sides,
one open side and the “V' bottom connected to a six inch diameter pipe. A V-
shaped bottom all owed at | east three inches of water to flowinto the
st andpi pe. The hopper di nensions were approximately two ft square by one ft
high. During the volitional release, one section of standpipe was renoved to
| oner the water level in the raceway to approximately a three ft depth. The
hopper was placed on top of the remai ning standpi pe providing directiona

wat er flow and easier fish enigration.

A caretaker was on-site 24 hr/d. Dissolved oxygen, water tenperatures,
and fish nortalities were recorded periodically from 1996-1998 (Appendi x
Tables A-2, A-4, and A-6). Mean fork length (nmm and weight (g) were neasured
and condition factors (weight [g] x 100/length® [mM) cal cul ated for non-
m grant spring chinook salnon smolts. Non-migrant snolts were forced out of
the acclimtion raceways and circular tank into the West Fork Hood River at
the Jones Creek site on 27 April and 7 May at the Bl ackberry Creek site. Once
hat chery spring chinook salnmon snmolts left the acclinmation raceways, their

tenporal distribution was graphed and conpared to snolts produced in the wld.

14



Downst ream mi grant anadronous sal noni ds were trapped by ODFWusing a rotary
screw trap located on the mai nstem Hood River [Rm4.5] (Figure 1).
Qutmigration timng was based on daily counts at the mgrant trap and not
adjusted for trapping efficiency. Low nunbers of naturally produced spring
chi nook sal mon snolts and poor survival of hatchery snmolts from handling,

resulted in no trapping efficiency for spring chinook sal non snolts.

El ectrofi shing surveys performed in the West Fork and nearby tributaries
from 1996- 1998 hel ped in eval uating residualism of hatchery spring chi nook
sal mon rel eases (O sen et al., Decenmber 1998 and ODFW unpublished data
1999). A three pass and two pass renoval nmethod was used to estinate
popul ati on nunbers (O sen et al., Decenber 1998; Methods). High flows and
glacial turbidity within the Hood River subbasin has made it difficult to

conpl ete a thorough eval uati on of spring chinook sal non residualism

Results and Di scussi on

East Fork Acclimation O Wnter Steel head

In 1998 a total of 62,136 Hood River stock hatchery wi nter steel head
smolts were acclimted and rel eased between 7 April to 4 June. O the 62,136
smolts, an estimted 61,217 em grated volitionally, 919 non-mgrants remai ned
in the raceway and were hauled by truck and rel eased into the nmai nstem Hood
River. One nortality occurred during truck transport. G oup one and two were

acclimat ed seven days before release (Table 1).

ODFW estimated in 1996, 1997, and 1998 that 32,914 (73.3%, 48,661
(81.4%, and 47,530 (76,5% acclinmated and volitionally rel eased snolts
m grated passed the mainstemjuvenile trap (Rm4.5), respectively. Estimtes
of 1994 and 1995 trap catches of unacclimted snolts were 27.5% and 38. 1%
(Figure 7). Based on five years of data, acclimated and volitionally rel eased
smolts continue to migrate out of the subbasin at a higher rate than those

which were directly rel eased by hatchery truck (Figure 7).

I ncreased snolt outmigration of acclimted and volitional rel eases may be
the result of fish having tinme to recover fromstress after they were haul ed
in liberation trucks. Studies have shown with coho salnmon (O Kkisutch)
(Schreck et al. 1989) and steel head (O nykiss) (Wiitesel et al. 1994) that

stress fromtransportation via hatchery truck can cause a marked physi ol ogi ca
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Table 1. Hood River hatchery winter steelhead acclimated in the East Fork
Hood Ri ver drainage, 1996-1998 rel eases. (Ad = adipose, LV = left ventral,
RM = right maxillary, and LM = left maxillary)

Location, Date Number
Release year, Fin transferred  transferred Number of days Numberb
Release group mark toraceway toraceway  Fish/lb acclimated Mortalities™ released

Toll Bridge Park,

1996,
Group 1 Ad-LV-RM  Apr1-4 24,057 5.7 9-12 24 (2) 24,033
Group 2 Ad-LV-RM  Apr22-24 26,965 5.0 8-10 94 (11) 26,871
EFID Sand Trap,
1997,
Group 1 Ad-LM Apr 11-15 27,740 5.7 6-10 29 (15) 27,711
Group 2 Ad-LM Apr 29 32,578 8.3 6 452 (5) 32,126
1998,
Group 1 Ad-RM Apr7 29,510 5.2 7 0(0) 29,510
Group 2 Ad-RM Apr 21 32,626 75 7 0(0) 32,626

Mortalities fromfish truck liberations are shown in parentheses. O the total 481
mortalities in 1997, 442 were the result of sanpling smolts which did not enmigrate
volitionally fromthe acclimation raceway.

b &> the total 50,904 released in 1996, 5,988 did not enmigrate volitionally and were
haul ed and rel eased into the | ower mainstem Hood River. O the total 59, 837 rel eased
in 1997, 2,545 did not enmigrate volitionally of which 2,103 were forced out into the
East Fork Hood River. O the total 32,626 released fromgroup two in 1998, 919 (1
mort) did not emigrate volitionally and were haul ed and rel eased into the nainstem

Hood Ri ver.

stress response. Schreck (1989) also found “fish not given adequate tinme to
recover fromthe transport stress were | ess capabl e than unstressed fish of
surviving in the wild".

Hat chery wi nter steel head snolt size at release has varied since the 1994
rel eases; ranging from5.3 fish/Ib to 6.9 fish/Ib (Table 2). 1In addition,
1998 acclimated snolts varied between rel ease groups. Goup one averaged 5.2
fish/1b and group two was 7.5 fish/lb (Table 1). There is no correlation
bet ween size at rel ease (Table 2) and percentage of snolts emgrating fromthe

Hood Ri ver subbasin (Figure 7) for hatchery wi nter steel head.
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Figure 7. Percentage of the production released of hatchery wi nter steel head
smolts migrating past the mainstem Hood River juvenile migrant trap (Rm 4.5),
1994- 1998 rel eases.

Hat chery wi nter steel head at OSH were graded into two size groups, |arge
(Group one) and nedium (Group twd). The two groups were reared in separate
raceways at OSH. This allowed hatchery personnel to nodify their feeding
schedul e and accelerate the growmh of smaller juveniles so that the entire
production group is nore uniformy sized upon transfer to the Hood River
subbasin. To keep the poundage at acceptable levels in the acclimtion
raceways, w nter steelhead snolts were acclimated in two groups. The |larger
fish (Goup one) were acclimated first, followed by the smaller fish (G oup
two). Goup two remained at OSH on the nodified feeding schedule for an
additional three weeks. In 1996, group two was |larger at size of release than
group one, which differentiated fromother rel ease years.
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Tabl e 2. Average size of release by year for hatchery winter steel head snolts
into the East Fork Hood Ri ver, 1994-1998.

Rel ease Si ze
Year (Fish/1b)

1994
1995
1996
1997
1998

The mai nstem Hood River rotary screw trap was operational by the 5'" of
April. Tenporal distribution of hatchery w nter steel head and wild
rai nbow st eel head smolts to the mai nstem Hood River rotary screw trap (Rm 4.5)
have been simlar since acclimtion began in 1996 (Figure 8; See Appendi x
Figures A-1 and A-2). In 1998, the nedian date of arrival of hatchery snolts,
at the mainstemrotary screw trap, was 18 May conpared to 2 May for wild
rai nbow st eel head. The nedian mgration dates since 1996 for hatchery and
wild snolts have ranged from9 May-18 May and 2 May-19 May respectively. The
mai nstemrotary screw trap for 1998 was not operated on 9-10 April and 12
April because of high nunbers of hatchery steel head and spring chinook sal non
rel eases.

No hatchery w nter steel head snolts were recovered in the nainstem and
East Fork Hood River tributaries during electro-fishing surveys from 1996 to
1998 (A sen et al., Decenber 1998 and ODFW unpublished data, 1999). High
flows and glacial flour in the East Fork Hood River from 1996 to 1998 did
prevent el ectro-fishing surveys to assess the inpact of hatchery steel head on
wild production. In 1994 and 1995 hatchery wi nter steel head were found while
el ectro-fishing Rm0.5 and 5.5 on the East Fork Hood River. In addition
hat chery steel head snolts were recovered in Neal Creek (tributary to the
mai nstem Hood River) in 1994 sanpling (A sen et al., January 1998).

The condition factor for volitional mgrants averaged 0.96 versus 1.03

for snmolts which did not volitionally nmigrate and remained in the acclimtion
raceway (Table 3).
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Figure 8. Mgration timng of hatchery wi nter steel head and wild

rai nbow st eel head at the mainstem Hood River rotary screw trap, 1998 nmigration
year. The trap was not operational on 9-10 April and 12 April. Nunbers were
adj usted for trapping efficiency. The shaded portion represents timng of

volitional releases fromthe East Fork Hood River acclimation raceways.
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Table 3. Mean condition factors for hatchery w nter steel head volitional
m grants collected in the nmai nstem Hood River juvenile rotary screw trap and

forced out mgrants which remained in the acclimtion raceway, 1996- 1998, @

Location,
release year,
migrant group N Mean Range 95% C.I.
Toll Bridge Park,
1996,
Volitional migrants 274 0.96 0.80-1.28 +0.01
Forced migrants 207 1.00 0.84-1.15 +0.01
EFID Sand Trap,
1997,
Volitional migrants 647 0.99 0.57-1.30 +0.01
Forced migrants 212 0.99 0.65-1.33 +0.06
1998,
Volitional migrants 1537 0.96 0.65-1.47 +0.01
Forced migrants 200 1.03 0.79-1.45 +0.06

2 Condition factor was estimated as (weight [g] * 100/Iength3 [mm].
West Fork Acclimation OF Spring Chinook Sal non

A total of 126,860 Deschutes River stock hatchery spring chi nook sal non
smolts were transferred by truck to the West Fork Hood River in 1998 (Table
4). O the 126,860 snolts, 124,783 were acclimated and allowed to | eave
volitionally; a small portion of snolts did not em grate and were forced out
of the raceways at the end of acclinmation. An estimated 2,077 snolts died in
the raceways, nost showed outward signs of bacterial kidney disease. At the
Bl ackberry Creek acclimation site, snolts in group one were acclimted 8-9
days and 7-8 days for group two prior to release. At the Jones Creek site,

smolts were acclimted 6 days prior to release (Table 4).

At the Bl ackberry Creek acclimation site, group one loading in the east
raceway (raceway one) and west raceway (raceway two) at tinme of transfer was
8.5 Ibs/gpm (1.4 Ibs/cu ft) [Table 5]. Considering the lack of information on
non-mgrants for group one, it was inpossible to accurately cal cul ate | oadi ng
in the raceways for group two at Bl ackberry Creek. The | oading for the

circular pond at Jones Creek for group two was 6.5 | bs/gpm (2.7 I bs/cu ft).
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Tabl e 4. Deschutes River stock spring chinook sal non acclimated in the West
Fork Hood River drainage, 1996-1998

Location, Date Number
Release year, Fin transferred transferred Number of days Number
Release groupa, mark toraceways  toraceways  Fish/lb acclimated Mortaliti esb released

Blackberry Creek,

1996,
Group 1 Ad-RV Apr 8-10 85,080 10.1 6-8 180 (124) 84,900
Group 2 Ad-RV Apr 22-23 44,838 9.5 7-8 527 (40) 44,311
1997,
Group 1 Ad-LV Apr 7-8 46,446 8.0 6-7 679 (77) 45,767
Group 2 Ad-LV Apr 16-17 56,380 84 4-5 1054 (279) 55,326
1998,
Group 1 Ad-RV Apr1-2 63,130 9.78 8-9 1073 (201) 62057
Group 2 Ad-RV Apr 15-16 55,485 9.7 7-8 944 54541
Jones Creek,
1998,
Group 2 Ad-RV Apr 16 8,245 9.7 6 60 8,185

Group one was transferred from Pelton Ladder cell nunber four and group two was
transferred from Pelton Ladder cell nunber five.

In parentheses is nortalities fromfish truck |iberations.

Hat chery spring chinook sal non snolts were rel eased starting 9 April for
group one and 22 April for group two. Figure 8 shows the 1998 spring chi nook
sal mon snolt outmigration timng at the nmainstem Hood River rotary screw trap
(Rm4.5). During the 1998 hatchery snolt outmgration, very few acclimted
group one fish noved out of the Hood Ri ver subbasin during the first rel ease.
Upon rel ease of group two hatchery snolts along with | eftover group one non-
mgrants, there was a |arge peak in outmigration on 24 April, with a nore
gradual outmgration through to 11 May (Figure 8). Typically, when hatchery
spring chinook sal non snolts have been released in the West Fork Hood River,

t hey have noved out of the systemvery quickly. For exanple, the 1996

outm gration figure shows three |arge peaks, one follow ng each volitional

rel ease (Appendi x Figure A-3). Although, in 1997 the hatchery spring chi nook
sal mon outnigration was slightly nore gradual (Appendix Figure A-4). 1In 1998,
the rotary screw trap was not operated between the 9-10 April or 12 April. An

out break of bacterial kidney di sease weakened hatchery snolts, nmaking it
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difficult to mark for trap efficiency. Therefore, no estimate was coll ected
by ODFW for the nunber of spring chinook salnmon snmolts | eaving the subbasin.
Very few (32 total) wild spring chinook salnon snolts were captured in the
mai nstem screw trap during 1998. A total of 66 wild snolts were captured in
1997 and 22 in 1996.

Table 5. Raceway | oading and water intake in the portable raceways and
circular pond during spring chinook salnon snolt acclinmation, West Fork Hood
Ri ver tributaries, 1996-1998.

Locati on,
Pond type,
Rel ease year, Raceway wat er
Rel ease groupa Raceway | oadi ng i ntake (gpnm

Bl ackberry Creek,
East raceway,

1996,

Goup 1 10.6 | bs/gpm (1.6 I bs/cu ft) 351

Goup 2 10.6 | bs/gpm (1.6 I bs/cu ft) 351
1997,

Goup 1 8.3 I bs/gpm (1.2 I bs/cu ft) 348
1998,

Goup 1 8.5 I bs/gpm (1.4 I bs/cu ft) 371

West raceway,

1996,

Goup 1 11.9 I bs/gpm (2.1 I bs/cu ft) 401

Goup 2 2.1 I bs/gpm (0.6 I bs/cu ft) 401
1997,

Goup 1 7.8 I bs/gpm (1.3 Ibs/cu ft) 374
1998,

Goup 1 8.5 I bs/gpm (1.4 I bs/cu ft) 390

Jones Creek,
Circul ar pond,
1998,
Goup 2 6.5 I bs/gpm (2.7 I bs/cu ft) 130

a G oup one was transferred from Pelton Ladder cell #4 and group two was

transferred from Pel ton Ladder cell #5.
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Figure 9. Mgration timng of hatchery and naturally produced spring chi nook
sal mon snolts at the mainstem Hood River rotary screw trap, 1998 mgration
year. The trap was not operational on 9-10 April and 12 April. Nunbers were
not adjusted for trapping efficiency. The shaded portion represents the
timng of the volitional release fromthe Wst Fork Hood River acclination

raceways.

No hatchery spring chinook sal non snolts were recovered while el ectro-
fishing the West Fork Hood River tributaries from 1996 to 1998 (O sen et al.,
Decenber 1998 and ODFW unpublished data, 1999). High flows and gl acial flour
prevented HRPP staff fromelectro-fishing the West Fork Hood River nminstemin
1996- 1998 to assess the inpact of hatchery spring chinook sal non on wild and

nat ural spawni ng producti on.
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Recomendat i ons

Hat chery steel head and spring chinook sal non snolts which do not
volitionally mgrate should be transported and rel eased bel ow Powerdal e Dam
(Rm4.5). Releasing non-volitional mgrants bel ow Powerdal e Dam wi | |
elimnate potential conpetition with wild and naturally produced juveniles and

resident trout in the Hood Ri ver subbasin.

Poor visibility and higher flows on the Wst Fork and East Fork Hood
Ri ver have nade it difficult to conplete electrofishing and snorkeling surveys
To assist in evaluating residualismof hatchery w nter steel head and spring
chi nook sal non snolts, surveys should be conpleted in |ate Septenber or early
Cct ober when glacial silt decreases fromcooler air tenperatures and flows are
still mninmum Man-power and project tine constraints have prevented this

task from being conpl eted
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SPRI NG CHI NOOK SALMON SPAVWNI NG GROUND SURVEYS

I nt roduction

The West Fork Hood River extends approximately twenty mles fromthe base
of M. Hood to the mainstem Hood River. The native run of spring chinook
sal mon which utilized the West Fork has been extinct since the m d-1960's
(O Toole and ODFW 1991). In an effort to reestablish spring chinook sal non
into the Hood River subbasin, the Oregon Department of Fish and Wldlife
(ODFW began direct rel eases of Carson stock spring chinook salnon into the
West Fork in 1986 and |l ater switched to Deschutes stock in 1991 (O sen et al
1995). In 1996, as part of the Hood River Production Program (HRPP), the
Conf ederated Tri bes of Warm Springs (CTWS) began acclimating and volitionally
rel easi ng Deschutes stock spring chinook sal non (CTW5 and ODFW Decenber
1998).

The HRPP began extensive spring chinook sal mron spawni ng surveys on the
West Fork in 1997. The objective of these surveys is to devel op baseline

information for:

spawni ng di stribution and abundance
spawn tim ng

prespawning nortality and fish health

NP

spawner origins and sex ratios

Dat a gathered fromthese surveys, conbined with upper Wst Fork spawni ng
data gathered by the U S. Forest Service (USFS) from 1992-95 (Appendi x Tabl e
B-1) and telenetry data gathered by ODFWin 1994 and 1995 (O sen et al. 1995;
CDFW and CTWS 1996), will be used to evaluate suppl enmentation and the effects
of acclimating and volitionally rel easing Deschutes stock spring chinook
sal mon into the Hood River subbasin; and to help determ ne how the West Fork

can best be utilized for natural production of spring chinook sal non.

Met hods

During 1998, the geographic distribution, timng, and magnitude of
nat ural spawni ng was docunented for the West Fork Hood River. Survey index
areas and tim ng of surveys were devel oped based on prior spring chinook
spawni ng surveys (USFS, unpublished data 1992-1995); ODFWradio telenetry
distribution surveys (O sen et al. 1995; ODFWand CTWS 1996); run timng and
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abundance data collected by ODFWat the Powerdale Dam fish trap (ODFW and CTWS
1998); and stream reconnai ssance. As a result of this information, the Wst

Fork Hood River was divided into nine index areas (Figure 10):

#1 - Punchbow Falls (RmO0.0-RmO0.25). Fromthe confluence of the West
Fork and the mainstem Hood River to Punchbowl Falls.

#2 - Mving Falls (RmO0.25-Rm 2.5). Fromimedi ately above Punchbow Falls
to imrediately below the fish |adder at Mving Falls.

#3 - Mving Falls/Dee Diversion (Rm2.5-Rm6.1). Fromimediately bel ow
the fish |ladder at Moving Falls to the Dee Irrigation diversion
head works.

#4 - Lake Branch (RmO0.0-RmO0.8). Fromthe confluence of Lake Branch Creek
and the West Fork to Rm 0.8 of Lake Branch Creek

#5 - Dee diversion/Dry Run (Rm6.1-Rm8.2). Fromthe rapids directly
above the Dee Irrigation diversion headworks to Dry Run Bri dge.

#6 - Dry Run/Red Hill (Rm8.2-Rm11.3). FromDry Run Bridge to Red Hil
Creek.

#7 - Red Hll/Ladd (Rm11.3-Rm 13.1). FromRed Hill Creek to Ladd Creek.

#8 - Ladd (Rm 13.1-Rm 14.0). From Ladd Creek to the confluence of Elk and
McCGee Creeks.

#9 - MGee (RmO0.0-Rm1.0). Fromthe mouth of McCGee Creek to RM 1.0 of
McGee Creek.

Al'l index areas were surveyed, except index area seven, every two
weeks from 3 August, 1998 to 26 COctober, 1998 with assistance from ODFW
I ndex area seven was excluded from bi-nonthly surveys due to high turbidity.
This area was | ater surveyed on 21 Cctober when turbidity | oads caused by
gl acial waters decreased from Ladd Creek. Surveys generally required a crew
of two and were conducted downstream by foot. Narrow canyon walls provided
poor access in indexes three through six and required dry suits for sw nm ng
portions of these areas. Surveys began prior to any evident spawning activity

and continued until no spawning activity was apparent.

General daily field notes included date, survey crewinitials, start/end
time of survey, water tenperature(EF), and visibility into water (high>6
3' >npderate<6', |ow3'). Redds, carcasses, and live fish were counted and
recorded along with the acconpanying rivermle. R vermles were initially
mapped manual ly then later derived by map wheel using USGS and WAt er Resources
maps.
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Figure 10. Survey index areas and redd | ocations by date, 1998.
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Redds were flagged on the adjacent streanbank with the date and surveyors
initials which allowed the identification of old and new redds. Carcasses
were exam ned for fin marks, sexed, neasured to the nearest fork and MEPS

(m ddl e eye-posterior scale) |length, and checked for Bacterial Kidney Di sease
and spawni ng success. Snouts were renoved from carcasses with missing fins
for the purposes of coded wire tag recovery. Scales were collected from non-
Fl oy-tagged carcasses and were archived for later use. Finally, the cauda

peduncl e was severed from carcasses to indicate which fish had been sanpl ed.

Results And Di scussion

Spring chinook sal non spawni ng occurred throughout the Wst Fork Hood
Ri ver from 13 August to 29 Septenber. Peak spawni ng occurred in 1998 between
14 Septenber and 27 Septenber (Table 6), conpared to 19 August through 15
Septenber in 1997 (Table 7). 1In 1998, seventeen spring chinook sal non redds
were docunented in the surveyed index areas (Table 6). Simlar to 1997, in
1998 the greatest spawning activity occured in index area one (16 redds and 4
carcasses/mle) and index area eight (2.2 redds and 4.4 carcasses/mle)[ Table
8]. No redds were docunented in index area four (Figure 10), down from six
redds in 1997 (Appendi x Figure B-1).

Table 6. Spring chinook salnmon redd counts by index area and dates surveyed
on the West Fork Hood River. 1998.

DATE | NDEX AREAS
Index |Index |Index |Index |Index |[Index I ndex |Index |Index TOTAL
18 2 3 4 5 6 7° 8¢ 9
8/ 03-8/16 0 0 0 0 0 0 - 1 0 1
8/17-8/30 0 0 0 0 0 1 - 1 0 2
8/31-9/13 1 0 0 0 1 1 - 0 0 3
9/ 14-9/ 27 2 0 5 0 0 0 - 0 0 7
9/28-10/12 1 1 0 0 0 0 - 0 0 2
10/ 13-10/ 26 0 0 0 0 0 0 2 0 0 2
TOTAL 4 1 5 0 1 2 2 2 0 17
2 Last redds surveyed on 9/29/98 in index areas one and two.
b

Redd count survey on 10/21/98 only.

© First redd surveyed on 8/13/98 in index area eight.
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Table 7. Spring chinook sal non redd counts by index area and dates
surveyed on the West Fork Hood River. 1997

DATE | NDEX AREAS
REDDS Index 1| I ndex |Index 3| Index | Index | Index | Index | Index | Index | TOTAL
22 4 5 6 7° 8 9
8/ 05- 8/ 18 0 - 0 0 0 0 - 0 0
8/19-9/01 1 - 3 6 0 1 - 7 0 18
9/ 02-9/ 15 3 - 2 0 1 3 - 4 1 14
9/ 16-9/ 29 1 - 1 0 0 1 - 2 0 5
9/ 30- 10/ 15 0 - 0 0 0 0 - 0 0 0
TOTAL 5 - 6 6 1 5 3 13 1 40
a Surveys not conducted in 1997 for index area two.
b Redd count surveys on 8/7/97 and 10/ 23/97 only.
Tabl e 8. Spring chinook sal non redds and carcasses per mle and
percentage of total redds and carcasses by index area in the West Fork
Hood River. 1998.
| NDEX AREA
Statistic
Index |Index |lIndex |Index |Index |Index |lndex |Index |Index West
1 2 3 4 5 6 78 8 9 For k
redds/ 16 4 1.4 0 5 6 1.1 2.2 0 1.1
m I e . . . . . .
fggds 23.5% | 5.8% | 29.4% 0% 5.8 | 11.7% | 11.7% | 11. 7% 0%
carcasses
Imile 4 0 0 0 0 .3 0 4.4 0 .37
Yof
carcasses | 16.6% 0% 0% 0% 0% 16. 6% 0% 66. 6% 0%

a Surveyed on 10/21/98 only.

The 1998 adult spring chinook sal non count at Powerdal e Dam was 101
fish, including 50 females and 51 males. Forty-two spring chinook
sal mron were taken for broodstock, one hatchery fish was recycled to the
mout h of Hood River and one nortality was recorded at the fish | adder.
The remaining 25 femal es and 32 nmal es were passed upstreamto spawn
naturally. O these 57 fish, 47 were naturally reproduced and 10 were
of hatchery origin (Table 9).
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Table 9. Disposition, sex, and origin of spring chinook sal non adult

return to Powerdal e dam 1998.

ORIG N
DI SPOSI TI ON NATURALLY REPRODUCED HATCHERY
Mal e Fenal e Mal e Fenal e TOTAL
Passed above dam 29 18 3 7 57
Br oodst ock 15 19 3 5 42
Mortality 1 1
Recycl ed to nouth 1 1
TOTAL 44 37 7 13 101

Al'l spring chinook sal non jacks and adults (except nini-jacks) passed
over Powerdale Dam were inserted with a visible Floy-tag at the base of the
dorsal fin. Two Floy-tags were retrieved from carcasses during our surveys.
Information derived from 1997 & 1998 tags shows no correl ati on between run
timng at Powerdal e Dam and spawner distribution on the West Fork (Figure 11).
In Figure 11, Lake Branch fish recoveries were all designated as Wst Fork
Hood River (Rm5.5) and the West Fork was extended beyond rivermle 14 to
i nclude McCGee Creek. Furthernmore, floy tag information for 1998 showed a
medi an of 109 days to spawn, with 87 and 131 days to spawn (Figure 12). Floy
tag data, fromthe 1992 and 1993 USFS spawni ng ground surveys, are included in

Figure 12 with nmedi an days to spawn at 94.3 and 87.8, respectively.

Si x carcasses were recovered throughout the Wst Fork Hood River and its
tributaries of which two were unmarked and four were unknown. Two of the
carcasses were fermal e, one was nale, and three were unknown (skin only) for a
female to nale ratio of 2:1 (Table 10). Four of the carcasses were recovered
within index area eight, one in index area six, and one in index area one
(Table 11). No coded wire tags were recovered for 1998. No bacterial kidney

di sease was found and all fish appeared to have spawned conpletely.
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Figure 11. Correlation between date spring chinook sal nron were Fl oy-tagged at
Power dal e Dam and the recovery location by rivermle of these fish in the Wst
Fork Hood River. 1997-98.
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Tabl e 10.

Nunber

of spring chinook carcasses collected during spawni ng
1998.

surveys by sex and origin.

PRODUCTI ON SEX
ORILGN Mal e Fenal e Unknown TOTAL
Nat ur al 1 1 2
Hat chery 0
Unknown 1 3 4
TOTAL 1 2 3 6
Tabl e 11. Spring chinook sal non carcass counts by index area and dates
surveyed on the West Fork Hood River. 1998
DATE | NDEX AREAS
Index |Index |Index |Index |Index |Index I ndex ndex || ndex TOTAL
1 2 3 4 5 6 78 8 9
8/ 03-8/ 16 0 0 0 0 0 0 - 0 0 0
8/ 17-8/ 30 0 0 0 0 0 0 - 4 0 4
8/31-9/13 0 0 0 0 0 0 - 0 0 0
9/ 14-9/ 27 0 0 5 0 0 1 - 0 0 1
9/ 28-10/ 12 1 0 0 0 0 0 - 0 0 1
10/ 13- 10/ 26 0 0 0 0 0 0 0 0 0 0
TOTAL 1 0 0 0 0 1 0 4 0 6

& Carcass count survey on 10/21/98 only.

Recomendat i ons

Two passage problem areas exist on the West Fork and need to be

noni t ored. Punchbow Falls fish | adder

gravel

each spring prior to the arriva

subsequent |y inspected throughout the sunmer.

di version should be nonitored as a potenti al

especially during | ow water years.
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Hood Ri ver Water Tenperature Study

I nt roduction

Wat er tenperatures have been collected in the Hood Ri ver subbasin during
the past eight years to devel op a baseline data base for the Hood River
Producti on Program (HRPP). Baseline data has been collected in the mainstem
(Rm 3.9), West Fork (Rm 16.0), and East Fork (Rm 15.0) since 1990 and the
M ddl e Fork (Rm 19.0) since 1994 (Figure 13). In addition, water tenperatures
have been collected from Rogers Spring and a zone of m xed water consisting of
M ddl e Fork and Rogers Spring waters (Rm 19.0) since May, 1995. This study
was conducted to evaluate the use of m xed Mddle Fork and Rogers Spring Creek
i n hol di ng broodstock and for acclimation at the Parkdal e Adult Hol di ng Pond
and Egg Collection Facility. Two nore sites were added in 1998 as part of the
Oregon Department of Environmental Quality (ODEQ Total Maxi mum Daily Load
(TMDL) Plan to neet Clean Water Act requirenments. The additional sites in
1998 were at the mouth of Neal Creek and Lake Branch Creek (Figure 13). Site

descriptions and years of nonitoring are included in Table 12.

Met hods

Ryan Tenpnent or thernmographs were used to collect the baseline water
tenperature data through July of 1998, at which time these units were repl aced
with Onset Hobo Stowaways. Tenperatures were recorded every two hours through
May of 1998 and every hour thereafter. Stowaways were al so used to record
wat er tenperatures every hour for Neal Creek, Lake Branch, and the Parkdal e
Facility water study. All thernmographs have been calibrated since May, 1998,
in accordance with the “Stream Tenperature Protocol” devel oped for the O egon
Coastal Salnmon Restoration Initiative (ODEQ Draft Revised Version, My 1997)

Dat a was downl oaded into a conputer every few nonths and reviewed for
anonalies. Extrenme high and | ow tenperature anonalies, presunmably caused by
dewatering or freezing, were excluded. A conputer program (ERVB 95.7) was
used to sumarize the data into daily maxi rum mnimum and average
tenperatures and identify the nunber of days in which water tenperatures
exceeded ODEQ maxi mum daily and maxi mum 7-day novi ng average water tenperature
standards (Figures 14-18). ODEQ mexi mum daily and naxi mum 7-day novi ng
average standards for sal nonids are 17.9 EC, sal nonid spawning and fry
energence 12.8 EC, and bulltrout 10.0 EC (Tables 13-17).
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Figure 13
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Results and Di scussi on

During 1998, water tenperatures in the mainstem Wst Fork, and M ddle
Fork were at or bel ow ODEQ maxi mum 7-day novi ng average water tenperature
standards for salnonids (17.9 EC), with the maxi rumof 17.9, 13.3, and 13.5,
respectively (Tables 13-15 and Figures 14-16). The East Fork exceeded these
sane standards on 31 days with a maxi mum of 19.2 EC, and Neal Creek exceeded
t hese standards on 46 days with a maxi num of 20.7 EC. The Lake Branch Creek

t her nograph was stolen and no data was available fromthis site.

Wat er tenperature recording for the Parkdal e study was interrupted due to
construction of the Parkdale Fish Facility. The follow ng analysis is based
on avail abl e data. Summer steel head brood stock could be held at the Parkdal e
Facility throughout the entire year and spawned from m d- February through m d-
May. Average daily tenperatures in 1998 at Parkdal e ranged from 3.9 EC-5.2 EC
for Rogers Spring and 1.0 EC-11.6 EC for the Mddl e Fork and Rogers Spring
m xed waters (Figure 19). Wnter steel head broodstock will be held and
spawned at the Parkdale facility from January through m d-June. During this
time the average daily tenperatures for Rogers Spring ranged from 3.9 EC -

5.0 EC and 1.0 EC-8.9 EC for the m xed waters. Spring chinook broodstock wll
be hel d and spawned at Parkdale from m d-May through Septenber. During this
time the average daily tenperatures for Rogers Spring ranged from 4.8 EC
5.2 EC and 5.9 EC-11.6 EC for the m xed waters.

Meehan (1991) recomrended tenperatures of 3.9 EC-9.4 EC for ripening and
spawni ng of steel head and 5.6 EC-13.9 EC for chinook sal non. Rogers Spring
neets the recomended tenperatures for steel head throughout the year, but
remai ned bel ow t he recommendati ons for chinook salnon for the period they are
hel d and spawned. The M ddl e Fork and Rogers Spring m xed waters neet the
recommended tenperatures for chinook salnmon for the period they are held and
spawned, but only achieved the recommendati ons for steel head from 20 March to
21 June and from 27 Septenber to 27 Novenber (Figure 19).

Acclimation of sal nonids at Parkdale will occur in April and May. Average
daily tenperatures for these two nonths ranged from4.6 EC-5.0 EC for Rogers
Spring and 4.1 EC-7.7 EC for the m xed waters. Tenperature preferences for
reari ng and incubating anadronmous sal nonids fall between 7.8 EC and 15.0 EC
wi th danger zones at <0.6 EC or >20.0 EC (Bottomet al. 1985). Rogers Spring
and the m xed waters remai ned bel ow the | owest preferred tenperature (7.8 EC),

but above the danger zone (<0.6 EC) during the acclinmation period.
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It appears that the recomended water tenperatures for spawning and
reari ng can be obtai ned by mani pul ati ng water sources and tenperatures during

the tine steel head and chinook are held at the Parkdale Fish Facility.

However, it will require close scrutiny and periodic adjustnents of facility
wat er tenperatures in order to fall in the range of reconmendations in the
literature.

Tabl e 12. Hood Ri ver subbasin water tenperature nonitoring site |ocations and

years of data gathered.

Stream Longi t ude Latitude Al titude Years of data
Mai nst em Hood Ri ver (Rm 3.9) W21 31. 464 N45 39. 931 300 1990- 98
West Fork Hood River (Rm 16) WL21 41. 233 N45 33. 447 1500 1990- 98

M ddl e Fork Hood River (Rm 19) W21 37.557 N45 31. 410 1500 1994-98
East Fork Hood River (Rm 15) W21 37.049 N45 34. 350 1400 1990- 98
Neal Creek (RmO0.1) tributary to W21 31.576 N45 39. 796 300 1998

the Hood River @Rm 4.2

Lake Branch Creek (RmO0.1) W21 41.904 N45 32. 647 1700 1998
tributary to the West Fork
Hood River @Rm 17

Rogers Spring Creek (Rm 19) W21 37. 240 N45 31. 425 1400' 1995-98

M xture of Rogers Spring and WL21 37. 240 N45 31. 425 300' 1995-98
M ddl e Fork (Rm 19)
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Figure 14.

tenperature, 1998

Mai nst em Hood Ri ver

daily average

maxi mum and ni ni mum wat er
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Fi gure 15.

tenperatures, 1998.

West Fork Hood River daily average,

maxi nrum and ni ni mum wat er
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Fi gure 16.

tenperatures, 1998.

M ddl e Fork Hood River daily average,

maxi num and

m ni num wat er
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Table 15. Mddle Fork Hood River nonthly and seven-day novi ng average water

tenperatures, and nunber of
Wat er Tenperature Standards,

days above Daily and Seven-Day Movi
1990- 1998.

1994 1995 1996 1997
START DATE 1/ 27/ 94 1/1/95 1/ 1/ 96 1/ 1/ 97
END DATE 12/31/9 12/31/95 12/31/96 12/31/97
DATA DAYS 339 223 364 365
7 Day Avg Max > 10 165 41 135 124
7 Day Avg Max > 12.8 62 5 2 0
7 Day Avg Max > 17.9 0 0 0 0
Dai ly Maxi mum > 10 157 45 120 118
Daily Maxi mum > 12.8 62 11 11 10
Dai ly Maximum > 17.9 0 0 0 0
MONTHLY MAX TEMPERATURES
January 4.3 4.6 5.0 4.6
February 5.7 6.1 5.6 5.3
Mar ch 8.9 7.8 6.4 6.3
April 11.3 8.8 9.0 8.1
May 13.8 11.2 11.0
June 14.7 12.7 12.7
July 14. 6 13.4 13.7
August 14.1 12.9 13.3 13.5
Sept enber 14.0 13.8 12.8 12. 3
Cct ober 12.3 12.0 11.3 10.0
Novenber 5.7 7.6 7.1 8.1
Decenber 5.2 6.4 4.6 4.8
MAXI MUM 7- DAY AVG MAX 13.7 13.2 13.0 12.8
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Figure 17. East Fork Hood River daily average, maxi mum and m ni mum wat er
tenperatures, 1998.
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Table 16. East Fork Hood River nonthly and seven-day noving average water
tenperatures, and nunber of days above Daily and Seven-Day Myving Average
Wat er Tenperature Standards, 1990-1998.

1990 1992 1993 1994 1995 1996 1997 1998
START DATE 7/5/90 3/26/92 1/1/93 11/94 1195 1/1/96 vy97 1/1/98
END DATE 9/28/90  12/31/92  12/31/93  12/31/94  12/31/95 12/31/96  12/31/97  12/31/98
DATA DAYS 86 281 365 365 223 366 365 362
7 Day Avg Max > 10 degrees C 80 185 83 169 39 149 153 148
7 Day Avg Max > 12.8 degrees C 80 139 45 120 24 96 85 104
7 Day Avg Max > 17.9 degrees C 30 65 0 43 0 1 0 31
Daily Maximum > 10 degrees C 86 185 139 171 44 146 147 153
Daily Maximum > 12.8 degrees C 86 132 68 124 26 95 85 109
Daily Maximum > 17.9 degrees C 34 63 0 46 0 13 1 32
MONTHLY MAX
January 4.6 6.1 6.2 6.0 57 6.0
February 6.0 59 7.7 6.2 6.2 6.4
March 11.8 83 10.3 9.0 81 9.0 9.3
April 134 10.7 12.8 10.3 11.6 10.0 12.9
May 18.7 13.4 15.3 12.8 12.0 13.6
June 22.0 17.1 18.3 15.4 14.6 18.0
July 20.4 22.8 17.3 21.6 19.0 17.2 19.9
August 21.1 22.8 20.6 15.6 18.4 18.0 20.2
September 18.0 18.7 17.1 16.7 15.6 16.2 18.3
October 12.4 14.3 115 12.6 11.1 11.7
November 84 6.4 85 75 89 87
December 4.8 59 6.8 5.0 5.0 6.1
MAXIMUM 7-DAY AVG MAX 20.5 21.8 15.8 20.7 15.8 18.1 17.0 19.2
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Figure 18. Neal Creek daily average,

maxi mum and m ni mrum wat er tenperat ur

es,
1998.
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Table 17. Neal Creek average nonthly and seven-day noving average water
tenperatures, and nunber of days above Daily and Seven-Day Movi ng Average
Wat er Tenperature Standards, 1990-1998.
1998 MONTHLY MAX TEMPERATURES
START DATE 5/7/98 January
END DATE 12/31/98 February
DATA DAYS 238 March
7 Day Avg Max > 10 degreesC, 1/1 to 12/30 158 April
7 Day Avg Max > 12.8 degreesC, 1/1 to 12/30 128 May 154
7 Day Avg Max > 17.9 degreesC, 1/1 to 12/30 46 June 19.3
Daily Maximum > 10 degreesC, 1/1 to 12/30 167 July 211
Daily Maximum > 12.8 degreesC, 1/1 to 12/30 132 August 20.9
Daily Maximum > 17.9 degreesC, 1/1 to 12/30 51 September 181
October 135
November 10.8
December 8.1
MAXIMUM 7-DAY AVG MAX 20.7
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Figure 19

Average Maxi mum and M ni mum Tenperatures for Rogers Spring and
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QAK SPRI NGS HATCHERY EVALUATI ON

I nt roduction

The percent coded-wire tag retention and clipping results on Hood River
stock hatchery wi nter steel head have been eval uated by HRPP personnel since
the 1993 brood year. These fish are reared at OSH where coded-w re tagging
and clipping takes place. Al tagging is contracted through the ODFWtaggi ng
and clipping program Hatchery w nter steel head production at OSH was graded
into two size groups (small and large) prior to tagging in late October. Each

size group was reared in a separate raceway at OSH

Met hods

Coded-wire tag retention is evaluated using a coded-wire tag detector. A
subsanpl e of fish were sanpled and the tag was either present or absent. For
clipping evaluations, a random sanple of marked fish were sanpled from ponds
M1 and M2 to evaluate the quality of mark conbinati ons used on hatchery
wi nter steel head. Hatchery juveniles were exam ned and classified as 1) not
clipped (>75% renmins), 2) poor clips (25-75% or 3) clipped (less than 25%
remai ns) based on a subjective evaluation of each mark group present in the
ponds.

Results and Di scussi on

Coded-wire tag retention and clipping results for winter steel head (brood
years 1993-1996) are summarized in Appendix Tables C1, C 2, and C- 3.
Di scussion of these results can be found in Lanbert et al., January 1998 and
Decenber 1998. The 1997 brood wi nter steel head were not coded-wire tagged and
were clipped with an adi pose and right maxillary fin clip. Results for the
1996 brood showed a hi gh nunmber of no- and poor- adi pose clips and the right
mexillary clips were slightly higher in nunber than the 1996 brood | eft
mexillary clips (Table 18).
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Table 18. dipping results for winter steel head at Oak Springs Hatchery, 1997
brood. (Percent of total nunber sanpled is in parentheses. Ad = adipose,

RM = right maxillary.)

Broodstock,
hatchery, Fin Date Number Poor Poor
brood year Pond clip sampled sampled No Ad Ad No RM RM
Hood River,
Oak Springs,
1997 M-1 Ad-RM 6-Apr-98 210 1(0.5) 23(11.0 1(0.5) 1(0.5)
1997 M-2 Ad-RM 20-Apr-98 205 1049 19 (9.3 7(34) 4(2.0)

Continued nmonitoring of tag retention and clipping at OSH i s necessary.
Poor tag retention and clipping results for the 1994 brood w nter steel head
resulted in a nore careful evaluation of tagging and clipping procedures at
OSH. Although coded-wire tag retention problens were elimnated in the 1995
brood, poor quality fin clipping continued to be a problem Cipping results
for the 1996 brood were better, however no- and poor- clips increased again
for adi pose and right maxillary clips for the 1997 brood. HRPP personnel will

continue to work with OSH to inprove fin mark quality.
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GENETI CS

Resi dent and anadronpus sal noni ds were sanpl ed by CTWs and ODFW at
sel ected sites in the Hood River and surroundi ng subbasins; and hatcheries
from 1994 t hrough 1996 (Table 19). Sanples were collected to characterize and
i dentify popul ati ons of rai nbow steel head and cutthroat trout by allozyne
el ectrophoresi s and norphol ogy to determne 1) the natural biodiversity of the
Hood Ri ver Basin, including the subspecies present, the population and
nmet apopul ati on structure, and the presence of any exceptionally unique
popul ations; 2) if and where hybridi zati on was occurring; and 3) the inpacts
of historic hatchery prograns on the biodiversity of the subbasin, including
contributions to hybrid zones. Funding for the survey and analysis is
provi ded by ODFW USFS, and BPA. The analysis is contracted to staff at the
Uni versity of Montana through the genetics programat ODFW who are
coordinating the effort.

A prelimnary report in Decenber 1995 by Ron Gregg and Fred All endorf
(University of Montana) to ODFW outlined nostly genetic analysis nethods with
sone early results (Lanbert et al. 1996). Early results of Hood River sanples
showed (1) the North Fork G eenpoint resident trout popul ati on appeared to be
pure rai nbow trout, (2) the Pinnacle Creek resident trout population is
largely cutthroat with sonme evidence of rainbow trout hybridization, and (3)
Dog River, Emile Creek, Robinhood Creek, Pocket, and Bucket Creek all show

nor phol ogy and el ectrophoretic evidence consistent with pure cutthroat trout.

Anot her progress report was conpl eted on 2/6/97 by Paul Spruel
(University of Montana) to ODFW outlining the focus of the work in FY 97
(Lanbert et al. Decenber 1998). The University of Mntana conpl eted DNA
extractions fromthe bulk of the sanples; and continued the devel opnment of
m crosatellite multiplexes and identification of species specific DNA markers,
which will be used in the project analysis. In FY 98, the University of
Mont ana staff continued to anal yze sanples and will submit another progress
report in FY 99 and a final report in the sumrer of FY 2000
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Table 19. Whole juvenile fish collected in the Hood Ri ver and surroundi ng
subbasi ns, and hatcheries for genetic inventory and analysis. 1994 - 1996.
Date River Map
Collection site sampled mile Species Number location
Oak Springs Hatchery 03/29/94 Winter Steelhead-Hood River Stock 50 50
Oak Springs Hatchery 03/29/94 Summer Steelhead-Foster/Skamania Stock 40 50
mainstem Hood River 05/26/94 45 Rainbow-Steel head 20 R10E/T2N SECT 12
West Fork Hood River 05/26/94 45 Rainbow-Steel head 9 ROE/TIN SECT 22
West Fork Hood River 06/10/94 45 Rainbow-Steel head 12 ROE/TIN SECT 22
mainstem Hood River 06/10/94 45 Rainbow-Steel head 18 R10E/T2N SECT 12
East Fork Hood River 06/10/94 1.0 Rainbow-Steel head 3 R10E/TIN SECT 22
Bear Creek 07/20/94 0.5 Cutthroat a ROE/T1S SECT 11
Tony Creek 07/20/94 0.5 Rainbow-Steel head 45 ROE/TIN SECT 25
Elk Creek 07/20/94 0.25 Rainbow-Steel head b R8E/T1S SECT 26
McGee Creek 07/20/94 0.25 Rainbow-Steel head 25 R8E/T1S SECT 25
Rimrock Creek 07/28/94 0.25 Cutthroat 25 R10E/T1S SECT 9
Dog River 07/28/94 0.25 Rainbow-Cutthroat 64 R10E/T1S SECT 20
Robinhood Creek 08/09/94 0.5 Rainbow-Cutthroat 23 R10E/T2S SECT 32
Greenpoint Creek 08/09/94 1.0 Rainbow-Steel head 35 ROE/TIN SECT 11
Oak Springs Hatchery 06/27/95 Summer Steelhead-Foster/Skamania Stock 40 31
Oak Springs Hatchery 06/27/95 Rainbow-Stock 53 30
Oak Springs Hatchery 10/05/95 Winter Steelhead-Hood River Stock 50 35
Roaring River Hatchery 06/27/95 Rainbow-Stock 13 30
Big Creek Hatchery 08/01/95 Winter Steelhead-Big Creek Stock 13 32
Fifteenmile Creek 06/15/95 335 Rainbow-Steel head 31 R13E/T1S SECT 33
Eightmile Creek 06/15/95 30.0 Rainbow 30 R11E/T2S SECT 9
West Fork Hood River 06/15/95 45 Rainbow-Steelhead 7 ROE/TIN SECT 22
South Fork Mill Creek 07/13/95 10.0 Cutthroat 26 R11E/T1S SECT 16
South Fork Mill Creek 07/13/95 20 Rainbow-Steel head-Cutthroat 30 R12E/TIN SECT 33
Fivemile Creek 07/13/95 19.0 Cutthroat 30 R11E/T1S SECT 24
Warm Springs River 05/23/96 1.0 Summer Steelhead 29 R14E/T8S SECT 20
a8 Sanple was pooled with the sanple from Tony Creek for a total of 45 fish.
bSar‘rple was pooled with the sanple from McGee Creek for a total of 25 fish.
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HABI TAT

Project Work In Fiscal Year 1998

The CTWS staff were involved in inplenmenting early action habitat
projects and witing the Habitat Protection, Restoration, and Monitoring Pl an
in FY 1998. Project staff also spent tinme evaluating habitat opportunities in

the Hood River subbasin. Details of individual projects are described bel ow

WAt er shed Assessnent and Habitat Protection, Restoration, and Mnitoring Plan

In conjunction with early action habitat projects, a Watershed Assessnent
by the Hood River Watershed Goup (HRW5 and a Habitat Protection,
Restoration, and Monitoring Plan by the CTW5 are bei ng prepared. The Hood
Ri ver Watershed Assessnent follows the Oregon Watershed Assessnment Manual
prepared for the Governors Watershed Enhancenent Board (GAEB)[ Wt er shed
Prof essional s Network, 1999]. The Oregon assessnent procedure uses the
geonor phic structure of a streamas the basis for determ ning habitat
potential and evaluation of |and use practices and natural processes. 1In
departure fromthe GAEB manual, a chapter about wildlife and vegetation in the
Hood Ri ver subbasin was added with the help of the U S. Forest Service. The
conpl etion date of the Watershed Assessnment will be January, 2000.

Fol | owi ng conpl etion of the Watershed Assessnent, a draft copy of the
Hood River Fish Habitat Protection, Restoration, and Monitoring Plan will be
conpleted by CTW5; and will be finalized follow ng review by co-managers and
participants in the HRPP. The Habitat Plan will incorporate conponents of the
wat er shed assessnents, conpleted by the USFS (USDA Forest Service, M Hood
Nat i onal Forest Service 1996a and 1996b) and the HRWG and is essentially a
detailed list of potential fish habitat projects and actions that nost
directly support the Hood Ri ver Production Program It will be a working
docunent and will be updated year-to-year as projects are identified and
prioritized by a Hood River Subbasin Habitat Wrk G oup consisting of the
CTWB, HRWG, and ODFW

A Wat er shed/ Habi t at Coordi nator position was contracted in FY 98 by CTWs
to conplete the Watershed Assessnent and assist in witing the Habitat Plan.
This position was funded equally ($20,000) by the Hood River Soil and Water
Conservation District (HRSWCD) and CTWS.
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Habitat inprovenent projects will be assessed and incorporated in the
Hood River habitat plan. The draft habitat plan will be finalized in February
2000.

Neal Creek Canal Diversion And Screen - Prelimnary Feasibility Eval uation

The East Fork Irrigation District (EFID) diverts 45 cfs from Neal Creek,
tributary to the mainstem Hood River, into an irrigation ditch to serve
orchardists in the lower valley (Figure 20). The | ow head diversion damis a
partial barrier to adults and the 32 inch dianeter by 100 inch long rotary
fish screen located in the ditch 1/4 mle downstreamis inadequate to handl e
the volune of water in the ditch. At full operation, irrigation water tops
the screen allowing fish access into the irrigation canal system Past
sal vage fish sal vage operati ons have found steel head/rai nbow trout and
cutthroat trout throughout the Neal Creek ditch and | ateral canals. Approach
velocities were estimated at two ft/s, approximately five tines the Nationa
Marine Fisheries Service (NWS) standard (0.4 ft/s). Also, the mesh size of

the rotary screen (1/8 inch) does not neet NMFS criteria of 3/32 inch.

A prelimnary feasibility evaluation was conpleted in FY 98 by SJO
Engi neering, to look at three options to inprove the EFID Neal Creek
diversion: 1) construct a direct pipeline to convey the Neal Creek diversion
flow of 50 cfs to the current diversion point out of Neal Creek. This pipe
line woul d bypass Neal Creek’s natural drainage channel entirely and woul d be
routed along the existing old road bed on the west side of the stream There
woul d be several stream crossings involved to reach the current diversion
site; 2) upgrade the existing central canal along the east side of the valley
to increase the capacity to handle the additional Neal Creek flow of 50 cfs.
This woul d invol ve approximately three mles of canal upgrades as well as
1,000 ft of piping at the end of the canal to directly convey the flow down
the sl ope and across the streamto the current diversion site; and 3) continue
to divert irrigation water into Neal Creek and operate the diversion inits
current configuration. This option would include a new fish screen at the

current diversion site and would satisfy ODFWand NMFS criteria.

The cost estimtes presented by SJO Engi neering for each option were
1) $2, 700, 000
2) $2, 000, 000, and
3) $ 400, 000.

48



Columbid

1. Neal Creek Riparian Fence Exclosure (Kirby Property) Y
2. East Fork Canal Coanda Fish Screen Installation /\FE Ve,
3. Neal Creek Canal Diversion And Screen food @ "
4. Neal Creek Riparian Fence Exclosure And Bank Stabilization
(Guisto Property)
5. Neal Creek Riparian Fence Exclosure And Bank Stabilization .
{Meyers Property) 65@ —
3
7 &
> E
5 ‘£
> Cap &1 S
T 'z
o
o |
-~ Candl
Do
. 2
£ '
= ‘&
3
T :
—¢ | Rogers ;(?
uo_ Spring G \!—D; 2 /?
z
)
2 g N
= T
o
‘G\§
=<
5
[T
&

The | ocation of conpleted HRPP early action fish habitat projects

Fi gure 20.
within the Hood Ri ver subbasin.

49



Upon review by the EFID, CTW5, and ODFWit was determ ned option three

was the nost practical solution in the near-termfor the Eastside Latera
di version of water from Neal Creek. The long range plan of EFID is to pipe
the irrigation water under Neal Creek and connect to the existing Neal Creek
ditch. However, it will take several years to find financial resources to
conplete this plan. SJO Engineering will be contracted in FY 99 to

1) confirma precise screening and cl eaning schene with ODFWand NMFS

2) confirm hydraulics and topography at the Neal Creek screen site,

3) verify costs and lead tines for screens and cl eani ng equi pnent,

4) deternmine inpacts to existing property owners,

5) verify adequate access to the screen site pernanently and during

construction, and
6) conplete a screen design for the chosen screening system

Neal Creek Riparian Fence Exclosure And Bank Stabilization (Guisto Property -
Rm 2. 5)

About one-half mle of riparian area of Neal Creek, tributary to the
mai nst em Hood Ri ver, and one-quarter nmle of Lanbert Creek was fenced in
Cctober 1998 with a four strand barbed-wire fence to exclude |ivestock (Figure
21). The barbed-wire fence was setback 10-15 feet fromthe creeks. A single
stream crossing was constructed to allow |livestock watering and access to a
second pasture area across Neal Creek on the West side of the property.
Fenci ng of each creek, will decrease the level of disturbance by |ivestock on
this portion of the channel; allow ng vegetation growh, reducing erosion and

sedi nentation inpacts, and stabilizing channel s and banks.

Along a portion of the fence was an area where flooding in 1996 eroded a
portion of the streanbank into the pasture on the property. The flood
scouring had formed the initial stages of a backwater or side-channel, with
nearly vertical banks devoid of vegetation. Approximtely 120 cubic yards of
bi oengi neered rip-rap was placed in Septenber 1998 across the eroded area and
filled behind with river rock and dirt (Figure 22). The approxi mte
di mrensions of the bermare: 125 feet long, by 4 feet wide, and 6 feet deep
The bottom of the bermwas keyed into the bed of the stream and the vertica
bank was taken back to a 1.5/1 slope prior to rock placenent (Figure 23).
Angul ar rock from an upl and source was used for the bioengineered rip-rap with
a mnimum pi ece size of 18 inches. The berm al so contained bundles of wllow

at or near the toe of the rip-rap blanket and |ive-staked hardwoods planted or
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location on Neal Creek, 1998.
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-- Guisto Property
Neal Creek
Drawing Not To Scale

PLANTINGS TO BE INSTALLED ON
STREAMSIDE FACE OF RIPRAP

GRADE (CUT) CORNER OF BANK
AND USE MATERIAL AS FILL INSIDE
EROSION PROTECTION BERM.

FILL WITH AVAILABLE ROCK AND
TWO FOQOT DEPTH OF TOP SOIL

Figure 22. Diagram of the Guisto property biocengineered rip-rap berm on Neal Creek (Rm 2.5), 1998.
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Live-staked hardwoods planted or
sprigged randomly throughout fip-rap

18" Min.

WILLOW BUNDLES (Placed every 10 feet boulder size

at or near the toe of the rip-rap blanket)

, ‘ , 4" to 6" gravel blanket on
3" | Min. earth slopes. Not steeper

than 1 1/2:1.

STREAM BED

Figure 23. Cross section of the bicengineered rip-rap used on Neal Creek (Rm 2.5), 1998.
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sprigged random y throughout the rip-rap to provi de vegetation and increase
bermstability (Figure 23). Al disturbed areas were seeded with an
appropriate upland seed m x. Figure 24 shows photographs of the bioengi neered

rip-rap project with riparian fencing on Neal Creek.

The bioengi neered rip-rap will reduce the dynam c nature of Neal Creek by
protecting the bank and fencing project. W!IIow staking of the arnored area
and pl anting hardwoods random y throughout the rip-rap will provide for sone

vegetation cover along the bank and assist in stabilizing of the bank.

The short-termeffects of a riparian fence exclosure are to renove
sources of erosion and reduce disturbance levels within the riparian corridor.
The long-termeffect is to restore a portion of the riparian corridor to a
nore natural and higher functioning state. The ultimte goal is to increase

sal moni d habitat and increase egg and juvenil e survival

Neal Creek Riparian Fence Exclosure And Bank Stabilization (Meyers Property -
Rm 2. 0)

Around one-quarter nile of riparian area of Neal Creek, tributary to the
mai nstem Hood River, and a small portion of Meyers Creek was fenced in
Novenmber 1998 with a four strand barbed-wire fence to exclude |ivestock
(Figure 25). The fence was setback 10-15 feet fromthe creek. A single
stream crossing was constructed to allow |livestock access to an additional

pasture and barn area on the North side of the propery.

The short-termeffects of a riparian fence exclosure are to renove
sources of erosion and reduce disturbance levels within the riparian corridor.
The long-termeffect is to restore a portion of the riparian corridor to a
nore natural and higher functioning state. The ultimte goal is to increase

sal noni d habitat and increase egg and juvenil e survival

The owner of the property (Meyers) agreed to allow the fencing in
exchange for having a portion of the streanbank stabilized wi th bioengi neered
rip-rap. The flood of 1996, conpletely changed the | ocation of the channel on
the southern end of the property and because the property line in the deed is
based on stream | ocation, the | andowner |ost about an acre of land. A high
flow event in 1997 continued to erode the streanmbank further. Currently there

is an existing rock bermconstructed with old refrigerators filled with rock
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Fi gure 24.
riparian fencing on Neal Creek (Rm2.0), July 1999.

Phot os of the conpl eted bi oengi neered rip-rap project
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and placed to prevent further bank erosion. CTW5, in FY 1999, proposes to
remove the berm grade the west bank to a | ess steep sl ope and pl ace

approxi mately 256 cubic yards of bioengineered rip-rap on the bank for
protection. Bioengineered rip-rap will be placed using the same techni que as

descri bed previously on the CGuisto property project (Figure 23).

Past Project Wrk

East Fork Canal Coanda Fish Screen Installation

Anot her mgj or success in FY 97 and FY 98 was the screening of the East
Fork Irrigation District’s (EFID) diversion on the East Fork Hood River. The
di versi on, which had been unscreened for nearly 25 years, diverts a
significant portion (130 cfs) of the East Fork Hood River from1l March to 1
November (including fry, fingerlings, snolts, and adults). Based on fish
sal vage in the Fall of each year by ODFW CTWS, and the USFS, it is believed
that a portion of the East Fork sal nmonid production is |ost each year in this
irrigation canal. The CTWSRO staff was involved in consultation and screen

eval uation; no dollars were contributed directly to this project.

In February, 1996 a flood in the East Fork Hood River drai nage washed out
the original East Fork sand trap. A new sand trap and Coanda fish screen was
desi gned by SJO Engineering for the EFID (See East Fork Acclinmation OF Wnter
St eel head, Figure 2). The Coanda screen is a stationary wedge-wire screen
that is highly efficient at passing water through it. The sand trap and
Coanda screens are designed to settle out glacial sedinment fromthe East Fork
Hood River, while providing fish passage back to the East Fork Hood River.

The Coanda screen was chosen over conventional screens with noving parts
because of its ability to operate effectively in streans with hi gh sedi nent
loads. In consultation with CTWs and ODFW the fish screen design was
approved with an understanding that nortality would need to be bel ow five
percent (including | osses due to descaling). To test the fish nortality
criteria a Coanda screen prototype was constructed and evaluated with fal
chi nook sal mon snolts and rai nbow trout fingerlings. Results of the

bi ol ogi cal performance tests were excellent. Although some mnor, diffuse
scal e | oss was observed for both experinmental and control groups, no
“descal ing” according to the criteria or other significant injury was detected
for any fish, whether experinmental or control (Buell & Associates, Inc.,

Cctober 1996). The EFID proceeded with using the Coanda screening system
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knowi ng they would be required to evaluate the full sized version for mninmm

performance criteria. Construction was conpleted in the Fall of 1996

Logi stical problens were found during the 1997 irrigation season. The
EFI D found they could not divert the full 130 cfs through the sand trap
facility during the peak irrigation. To neet irrigation needs (130 cfs) the
EFI D opened the canal valve and diverted water directly into the ditch
bypassi ng the screens (See East Fork Acclimation O Wnter Steel head, Figure
2). Modifications were subsequently nade to the facility allowing the EFID to
divert the necessary 130 cfs through the sand trap. The 1998 irrigation

season was the first full season that the fish screens were in full operation.

In March 1998 steel head were listed by the National Mrine Fisheries
Service (NMFS) in the | ower Colunbia River ESU, which includes the Hood River
and tributaries. Since the listing, NMFS is working with the EFID to devel op
an operational plan for the facility and coordinate testing procedures to
eval uate whether or not the facility and screens nmeet NWMFS criteria for fish

passage.

Neal Creek Riparian Fence Exclosure (Kirby Property - Rm 3.0)

Anot her exanpl e of | andowner cooperation was a riparian fencing project
conpl eted on Neal Creek in 1996 as part of the Tribal Early Action Projects
funded by BPA (Lanbert et al., January 1998). As a cost share to this
project, volunteers fromthe HRAG (along with CTWS staff) in May 1998 pl anted
125 Ponderosa Pi ne seedlings throughout the project reach. The Ponderosa Pine

seedl i ngs were donated fromthe Lava Nursery near Parkdal e.

Future Project Wrk

A habitat project proposal was subnmitted to BPA for FY 1999 funding
($117,088). The habitat proposal was approved and five additional projects
will be conpleted in FY 1999 along with three projects extended fromthe FY
1998 statenment of works for BPA: (1) construction of 0.5 miles of riparian
i vestock exclosure fence on Lenz Creek (VanKoten Property - RmO.1),
tributary to Neal Creek; (2) placenent of bio-engineered rip rap on an eroded
bank area to protect riparian fencing and all ow bank stabilization on Nea
Creek (Meyers Property - Rm2.0), tributary to the mainstem Hood River; (3)

restore three mles of access to wi nter steel head, spring chinook sal non, and
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resident trout habitat by elimnating a concrete apron and stop | ogs and
constructing a junp pool at the Tony Creek diversion (RmO0.5). Tony Creek is
atributary to the Mddle Fork Hood River; (4) assist Mddle Fork Irrigation
District in developing an alternative irrigation water source at three sites
on Evans Creek (Higgins pond - Rm 2.5, Hutson pond - Rm 4.0, Evans Creek
diversion - Rn5.5), tributary to the East Fork Hood River, elimnating the
need for the irrigation diversion damfish barriers. Upon conpletion, these
projects will restore access to 4.5 mles of winter steel head, coho sal non,
and resident trout habitat; (5) Assist East Fork Irrigation District in

devel oping an alternative federally approved screen design for the irrigation
wat er diversion on Neal Creek (Rm6.0). Project conpletion will allow safe
downst ream passage to winter steel head and resident fish back into Neal Creek;
and (6) continue to cost-share with the HRSWCD to fund the Watershed/ Habi t at
Coordi nator position to conplete the Hood River Watershed Assessnent and
assist CTWs in witing the Habitat Pl an.
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PELTON LADDER

I NTRODUCT! ON

The NPPC s Col unbia River Basin Fish and Wldlife Programset a goal to
doubl e the runs of Colunbia R ver salnon and steel head. This increase is
designed to offset |osses resulting fromthe devel opnent and operation of the

Col unbi a Ri ver hydropower system

In its amended (1987) Fish and Wldlife Program the NPPC included a goal
to increase fish production at Pelton Ladder as a | ow capital neans of
contributing to additional adult returns in the Colunbia Basin and Deschutes
Ri ver subbasin. The NPPC further specified that the ODFWand CTW5 prepare a
Master Plan prior to any design and construction. The Master Plan was
conpleted in July, 1991 (Smith, M 1991). Additional background information
on the Deschutes River subbasin can be found in Lindsay et al., 1987 and 1989.

Pelton Ladder is an adult fishway extending from bel ow Pelton Regul ating
Damto the Pelton Dam (Rm 100), which inpounds Lake Sintustus (Figure 26).
The | adder is 10 feet wide, 6 feet deep, and 2.8 niles long. It was
originally designed and constructed to all ow passage of adult spring chinook
sal mron and sumrer steel head around the re-regulating damto Lake Sintustus.
However, the | adder was abandoned for adult passage after the facilities at
Round Butte Dam (| ocated above Pelton Dam failed to effectively pass juvenile

sal noni ds downstream

In the early 1980's, Pelton Ladder was nodified and used as a rearing
site for some of the juvenile spring chinook sal non produced at RBH  RBH
funded by Portland General Electric (PGE), was devel oped to mtigate for
| osses of spring chinook sal non and sumer steel head caused by the Pelton-
Round Butte hydroelectric projects. The aimof the programis to achieve the
mtigation level of 1,200 adults returning to Pelton trap each year. Prior to
the 1994 brood year, RBH produced 270,000 spring chinook snolts as part of

this mtigation effort.

In 1995, as part of the HRPP, the | adder was nodified to create three new
cells for rearing Deschutes stock hatchery spring chinook sal non (Figure 27).
The three new cells were nodified to replicate the existing rearing strategy

in each section. These nodifications allow the capability to rear 187, 000.
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Round Butte Hatchery and Pelton Ladder to

accommodat e production of spring chinook sal non study fish,

and 2, 000.
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addi ti onal spring chinook salnon snolts. Fish reared in the newcells, L-4
and L-5, have been released into the Hood River since 1996. New cell L-6
(uppernost cell), is used as an experinental study group for release into the
Deschutes River. Upon conpletion of the Pelton Ladder studies, juvenile
spring chinook salnmon reared in the new cell (L-6) will be used for increasing

production in the Hood River

METHODS

St udy Desi gn

The objective of experinental releases of spring chinook sal non from
Pelton Ladder and RBHis to determne if nodifying Pelton Ladder to rear nore
fish will reduce effectiveness of the existing production program
Furthernore, the study will evaluate how size at tinme of release effects post-
rel ease survival and provide basic information about rearing conditions in the
| adder. Conparisons of the nodified Pelton Ladder cells will be made agai nst
post-rel ease survival rates of fish reared in the |ower three cells of Pelton
Ladder and hatchery ponds at RBH (Figures 28 and 29). Releases at RBH and
Pel ton Ladder were of two targeted size groups: nediuns (8 fish/Ib) and smalls
(12 fish/1b).

A Hobo tenperature | ogger was used to collect water tenperatures for
Pel ton Ladder throughout the rearing of spring chinook sal non snolts.
Tenperature data was recorded every hour and was downl oaded at the end of
reari ng. Downl oaded data for each site is reviewed for anomalies and is

summari zed into daily mean tenperatures.

Reari ng Procedures

Spring chinook sal non broodstock was coll ected randonmy at Pelton Trap
t hroughout the run between early May and md June. Prior to the 1997 run
year, 500 adults were collected and held at the hatchery. 1In 1998, 800 was
coll ected for broodstock. Spring chinook sal non adults not needed for
broodst ock were given to the CTWSRO after snouts were renoved from coded-wire

tagged fi sh.

During the 1995-96 and 1996-97 finish rearing at Pelton Ladder, an
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ROUND BUTTE

HATCHERY
H-1 H-2
Medium Small
(8/lb) (12/Ib)
Deschutes Deschutes
Release Release
(PGE) (PGE)

Variable Tested

Effective release location

Effective smolt size

Effective time of transfer to ladder

Effects of ladder modifications

Figure 28. Ponding plan for

Compare Survivals

H-1=L-1

H-2=L-6

H-1 = H-2 (hatchery)
L-3 = L-6 (ladder)
L-1=L-2

L-2=1-3

No comparisons
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RBH Pel t on Ladder to
the 1994 brood spring chinook sal non study fish.
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Variable Tested

Effective release location H-1 =L-1
H-2=L-3
Effective smolt size H-1 = H-2 (hatchery)
L-1 = L-3 (ladder)
Effective time of transfer to ladder L-1=L-2
Effects of ladder modifications L-1=L-6
L-2 =L-6
Figure 29. Ponding plan for

the 1995-1996 brood spring chinook sal non study fish.

1998.
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extrenely high level of hatchery spring chinook salmon snolt | oss occurred as
a result of Bacteria Kidney Disease (BKD). The parents of these snolts were
highly infected with the disease and was nost |ikely the cause of the fish
| oss. In 1997, following the fish | oss event, a decision was nade to cul
eggs fromadult fenmales that carry high levels of BKD. Reducing the vertica
transm ssion fromparent to offspring is believed to be the nost effective

means of controlling the disease in fish hatcheries (Nyara, nmeno, 1997).

During the 1997 spring chinook sal non run year, 39% of the fish captured
at Pelton Trap were strays. Prior to the 1997 run year, approximtely 2% was
normal (Bill Nyara, personal comruni cation June 25, 1998). The need to
exclude eggs and milt fromstray spring chinook salnmon and to cull eggs from
adult females with BKD after spawning has required RBH to hold 400 femnal es and
400 mal es when available. |If stray rates return to a nore manageabl e | eve

(approximtely 2% or less), only 300 femal es and 300 nmal es are necessary.

Spawni ng of spring chinook salnmon at RBH occurred in |ate August and in
early Septenber. One nmale was used to fertilize the eggs of one fenale.
Approxi mately 750, 000 eggs were taken to produce 454,000 snolts needed for
rel ease. The eggs were noved to Heath incubators and placed on chilled water
(5.5EC). Chilled water slowed the incubation period down and all owed snolts
to be rel eased as spring yearlings (fish reared fromegg-take until spring of
the second year). In the incubator eggs were water hardened for one hour and

disinfected in a 10ppm i odopher solution for 10 nmi nutes.

After the eggs had eyed, they were shocked and sorted to renove dead and
bl ank eggs. The chiller was turned off in |ate Decenber. Fry were reared in
anbi ent 10.5EC water in 6 ft diameter circular tanks until they reached a size
of at least 300 fish/lb. Fry targeted as nediunms (8 fish/lb) were then
transferred in March to a single Burrows pond. Fry targeted as smalls (12
fish/1b) were transferred in April. Larges were then split again in early My
fromone to two ponds. All ponds of spring chinook fingerlings were split
again in July and August after being marked. Fish reared in Pelton Ladder
were transferred there either in Septenber, Cctober, or Novenber (Appendix
Tables E-1, E-2, E-3, and E-4) and allowed to migrate volitionally the
following April. Appendix Table E-5 shows spring chinook sal non juvenile
rel eases fromRBH into the Deschutes River (1978-1997 broods).

In 1996, a high shortage occurred between what went in Pelton Ladder
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cells four and five from RBH (Appendi x Table E-2) and di sposition to the Hood
Ri ver acclinmation site (See Acclimtion, Table 4). This was the first year an
inventory was conpl eted on fish comng out of the Pelton Ladder cells and

rai sed concerns about the actual nunbers rel eased over the years from Pelton
Ladder. Many ideas were shared to explain count inaccuracy by program staff,
but nost agreed nortality fromBKD was |ikely the nain factor. During 1997-98
Pel ton Ladder finish rearing, ODFW PGE, and CTWS eval uated spring chi nook

sal mon snolt nortality in Pelton Ladder and at RBH. RBH (ODFW staff picked
norts daily off fish screens and PGE and CTWS staff snorkeled bi-weekly to
account for nortality in the cells thenselves. RBH staff collected non-

mgrant nortalities from Pelton Ladder on 12 May.

Al'l spring chinook salnmon targeted for release into the Deschutes River
were marked with an adi pose fin clip, while those snolts destined to the Hood
Ri ver were nmarked with an adi pose and |left ventral, right ventral, or right
mexillary clip conmbination. Al Deschutes and Hood Ri ver subbasin rel eases
were differentially marked with a coded-wire tag (See Appendi x Tables E-1, E-
2, E-3, and E-4). Tag retention was determ ned just before rel ease by
crowding the fish in a pond or raceway and eval uating a random sanpl e of fish.
The presence of a coded-wire tag was assessed with a field detector. Each
fish in the sanple was examned for a fin clip. Spring chinook sal non
juveniles were weighed (g) and neasured (nmm and condition factors (weight [g]

* 100/ 1 ength® [mi) were calculated prior to release in the spring.

Coded-wire tags fromreturning adults were recovered fromsnouts of fish
collected at the Pelton Trap, Warm Springs National Fish Hatchery, and triba
and non-tribal fisheries at Sherars Falls. Return rate was calculated as the

percentage of juveniles released with coded-wire tags that returned as adults.
RESULTS AND DI SCUSSI ON
Conpari sons O Pre-Mdification vs Post-Mdification Adult Production
Rel ease of spring chinook sal nmon snolts for this study were in 1996 (1994
brood). Study results, based on post-rel ease survival rate, between the newy
nodi fied and old cells of Pelton Ladder and ponds at RBH will be anal yzed upon

a conpl eted brood year (Table 20). The first conplete brood year (1994) for
Pel t on Ladder studies will be 1999.
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Mean | ength, weight, and condition factors were estimted for Deschutes
spring chinook sal nmon snolts reared at RBH and Pelton Ladder prior to rel ease
(Table 21). Mean condition factors for brood years 1994-1997 ranged from 1. 05
to 1.28.

Measured Snolt Mortality At Pelton Ladder And Round Butte Hatchery

Mortality rates were high for Pelton Ladder reared hatchery spring
chi nook sal mon snolts (Table 22). Mortality at Pelton Ladder and RBH from 1
Cctober, 1997 to 12 May, 1998 ranged from 156-5, 461 norts per cell, not
counting non-mgrant nortality collected in May. A total of 15,235 nortalities
were collected. Mrtality at the | adder was confirnmed by ODFW Pat hol ogy to be
out breaks of BKD. Interestingly in cell three, which had the |least nortality
of all Pelton Ladder cells, and RBH ponds one and two were the only groups
that did not have infectious hematopoietic necrosis (IHN). Al other groups,
prior to transfer to Pelton Ladder, were treated for outbreaks of IHN at RBH
The percentage of norts collected on the screen versus those coll ected by
snorkel ing was 31% (Tabl e 22).

RECOMVENDATI ONS

The purchase and installation of energency punps at Pelton Ladder need to
be considered in future budgets. Energency punps would be necessary if there
was a | oss of water supply to the fish rearing cells. Loss of water could
result in fish nortality or an early rel ease of spring chinook sal non
fingerlings. An early release could result in an indirect nortality. When
consi dering emergency punps, project staff should consider needs for future
addi tional cells.

Continue to evaluate hatchery spring chinook salnon snolt nortality |oss
at Pelton Ladder and RBH during 1998-1999 Pelton Ladder and RBH fi ni sh
rearing. Accounting for nortality in the |adder provides a nore accurate
count of snolts released into the Deschutes River subbasin as part of the
Pel ton Ladder study; provides RBH staff know edge of potential outbreaks of
di sease in Pelton Ladder; and nort sanples collected can be sent to ODFW

Pat hol ogy for determ nation of cause.

69



Tabl e 20.

Return by age of Pelton Ladder

reared spring chinook sal non back to the Deschutes Ri ver subbasin,

br oods.

dat a expanded.

Coded-wire tag data not expanded for

Returns include tri bal

and sport

har vest,

and Pelton Trap.

and Round Butte Hatchery (RBH)

1994- 97
Har vest

no snout/no tag/lost tag.

No brood year specific estimtes of adult returns are conplete. (Percent
return is in parentheses).
Brood year,
location reared, Release Number Size Total age
pond or cell date released  (fish/Ib) Age3 Age4d Age5 Total
1994,
RBH,
H-1 04-25-96 19239 8.0 1(0.01) 5(0.03) 6(0.03)
H-2 04-25-96 25654 10.7 1(0.01) 8(0.03) 9(0.04)
Pelton Ladder,
L-1 04-22-96 65625 7.3 8(0.01) 62(0.09) 70(0.112)
L-2 04-23-96 63445 7.8 10(0.02) 50(0.08) 60(0.09)
L-3 04-24-96 63551 8.3 8(0.01) 74(0.12) 82(0.13)
L-4,5 04-25-96 7282 9.9 0(0.00) 3(0.04) 3(0.04)
L-6 04-25-96 85151 10.9 5(0.01) 45(0.05) 50(0.06)
1995,
RBH,
H-1 04-15-97 14910 6.5 2(0.01) 2(0.01)
H-2 04-15-97 25938 11.0 17(0.07) 17(0.07)
Pelton Ladder,
L-1 04-16-97 61102 7.3 5(0.01) 5(0.01)
L-2 04-17-97 61232 7.3 8(0.01) 8(0.01)
L-3 04-18-97 90474 11.0 13(0.01) 13(0.01)
L-6 04-21-97 62530 8.0 3(0.01) 3(0.01)
1996,
RBH,
H-1 04-13-98 16397 8.6
H-2 04-13-98 31699 12.0
Pelton Ladder,
L-1 04-13-98 60145 9.0
L-2 04-14-98 63213 81
L-3 04-15-98 96633 11.0
L-6 04-16-98 64149 10.0
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Tabl e 20. Conti nued.

Brood year,
location reared, Release Number Size Total age
pond or cell date released  (fish/Ib) Age3 Age4d Age5 Total
1997,
Pelton Ladder,
L-1 04-12-99 71395 7.8
L-2 04-13-99 72375 7.52
L-3 04-14-99 79611 7.74
L-6 04-15-99 80940 7.12
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Tabl e 21. Estimtes of mean fork length (FL; mm, weight (g), and condition
factor (CF) for Deschutes stock hatchery spring chinook sal non snolts sanpl ed
at Pelton Ladder (C = cell) and Round Butte Hatchery (H = pond) prior to

rel ease into the Deschutes and Hood Ri ver subbasi nsa, 1994- 1997 broods.

Statistic,
pond or cell,
brood year N Mean Range 95% C.I.
FL (mm),b
H-1,
1994 152 178.1 135 - 260 +10.6
1995 177 175.7 145 - 240 + 99
1996 201 158.6 126 - 283 + 8.6
H-2,
1994 209 158.9 135- 195 + 94
1995 157 158.0 125- 190 +10.6
1996 203 153.6 130- 236 + 89
H-10,
1997 275 172.8 133 - 250 + 79
C-1,
1994 226 174.7 120 - 245 + 82
1995 197 175.0 136 - 229 + 93
1996 198 155.3 118- 230 + 9.1
1997 265 170.0 127 - 245 + 74
C-2,
1994 210 170.3 130 - 260 + 87
1995 199 176.1 137-224 + 9.6
1996 200 162.1 130- 263 + 9.0
1997 207 168.9 130- 238 + 84
C-3,
1994 204 165.1 130- 245 + 87
1995 195 153.6 125-213 + 9.0
1996 199 152.5 129 - 239 + 91
1997 207 168.7 130- 235 + 88
C-4,
1994 226 158.6 125 - 265 + 84
1995 208 167.5 115 - 250 + 84
1996 203 146.3 103 - 208 + 83
1997 530 168.4 106 - 233 + 5.6
C-5,
1994 229 160.9 125 - 240 + 88
1995 213 174.0 109 - 235 + 88
1996 199 156.2 103 - 216 + 9.1
1997 297 173.6 91- 236 + 7.8
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Tabl e 21. Conti nued.

Statistic,
pond or cell,
brood year N Mean Range 95% C.I.
FL (mm),b
C-6,
1994 200 148.9 125- 210 + 88
1995 212 166.0 130 - 250 + 81
1996 202 152.9 122 - 222 + 8.6
1997 208 170.8 135- 239 + 88
Weight (g),
H-1,
1994 152 69.5 26.2-188.1 + 09
1995 177 69.6
1996 200 49.8 22.6 - 300.0 +0.29
H-2,
1994 209 46.4 25.8- 97.0 + 15
1995 157 444
1996 203 24 23.0-152.0 +1.02
H-10,
1997 275 67.7 28.5-197.6 +0.43
C-1,
1994 226 66.0 226-178.1 + 0.1
1995 197 60.8 24.3-124.3 + 0.8
1996 198 46.3 19.3-177.2 +0.77
1997 265 62.8 22.2-179.9 +0.05
C-2,
1994 210 59.8 23.4-199.4 +0.08
1995 198 65.3 289-134.1 +1.19
1996 200 53.8 24.8 - 300.0 +0.20
1997 207 61.4 26.6 - 162.3 +0.30
C-3,
1994 204 54.5 24.6- 164.1 + 0.3
1995 195 41.7 19.8-106.5 +1.04
1996 199 40.5 23.4-153.6 + 11
1997 207 59.4 23.6 - 149.7 +0.76
C-4,
1994
1995 208 58.4 18.6-174.1 + 0.3
1996 203 38.9 11.9-119.9 +0.75
1997 530 61.6 15.2-171.8 +0.59
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Tabl e 21. Conti nued.

Statistic,
pond or cell,
brood year N Mean Range 95% C.I.
C-5,
1994
1995 213 63.7 10.0- 159.8 +0.51
1996 199 46.1 9.3-1245 +1.15
1997 297 66.8 6.7-175.8 +0.80
C-6,
1994 200 39.8 22.8-117.8 + 13
1995 212 55.3 23.7-167.6 +0.08
1996 202 41.7 20.6- 137.6 + 05
1997 208 62.8 26.2-161.4 +0.54
CF,d
H-1,
1994 152 117 0.90- 1.63 +0.08
1995 177 1.28
1996 200 117 0.90-1.44 +0.07
H-2,
1994 209 1.13 0.85-1.60 +0.06
1995 157 1.05
1996 203 1.14 0.96-1.70 +0.07
H-10,
1997 275 124 0.96 - 1.53 +0.06
C-1,
1994 226 1.15 0.78- 1.53 +0.07
1995 197 1.07 0.80-1.26 +0.07
1996 198 1.19 1.04-1.49 +0.07
1997 265 1.18 0.68-1.49 +0.06
C-2,
1994 210 1.13 0.84-1.40 +0.07
1995 198 1.15 0.94-132 +0.07
1996 200 1.19 1.06 - 1.65 +0.07
1997 207 1.19 1.02-1.40 +0.07
C-3,
1994 204 1.15 0.90- 1.42 +0.07
1995 195 111 0.94-1.28 +0.07
1996 199 112 0.91-1.38 +0.07
1997 207 117 1.01-1.35 +0.07
C-4,
1994
1995 208 117 1.03-1.42 +0.07
1996 203 1.20 0.87- 1.57 +0.07
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Tabl e 21. Conti nued.

Statistic,
pond or cell,
brood year N Mean Range 95% C.1.
Ccrd
C-5,
1994
1995 213 113 0.77-1.72 + 0.06
1996 199 117 0.85-1.39 +0.07
1997 297 122 0.89-1.63 + 0.06
C-6,
1994 200 1.19 0.95-151 +0.07
1995 212 112 0.75-1.40 +0.07
1996 202 112 0.93-1.39 +0.07
1997 208 1.19 0.91-1.56 +0.07

Juvenil es were sanpled within one week of rel ease.

Lengt hs were rounded to the nearest 5 mmfor the 1994 brood year and
hat chery ponds one and two for the 1995 brood year.

Fi sh scal e maxi nrum wei ght is 300 g.

Condition factor was cal cul ated as (weight [g] * 100/length®[mmj).
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Tabl e 22.
Hat chery ponds (P) for
through May 12, 1998.

Monthly nmortality at

Pel t on Ladder

(I'n parentheses is the nunber

spring chinook sal non juveniles from QOct ober

cells (L) and Round Butte
1

1997,

of nortalities recovered

on the drum screen of each Pelton Ladder cell.)
Pond or cell P8-L1 P10-L 2 P6-L3 P2-L4 P5-L5 P9-L6 Pla-P1 P1lb-P2 TOTAL
location
Date 4,5-Nov-97 30-Sept-97 04-Nov-97 30-Sept-97 | 29-Sept-97 05-Nov-97 30-Sept-97 | 30-Sept-97
transferred
October® 53 54 1 90(2) 57 (4) 54 6 26 351 (6)
November” 76 20 53 106 63 48 13 16 395 (--)
December 33(1) 33(5) 21(2) 47 (8) 79 (5) 34.(6) 21 6 274 (26)
January 110 (4) 212 (5) 8(2) 146 (28) 318 (25) 70 (10) 9 6 879 (74)
February 169 (25) 507 (62) 4(3) 332 (34) 639 (76) 87 (27) 4 5 1747 (227)
March 2369 (981) 535 (235) 28(9) 514 (140) 656 (138) 361 (64) 9 6 4478 (1567)
April® 2651 (1340) 191 (96) 31(3) 250 288 (38) 222 (60) 8 3641 (1537)
Mayd 867 867 869 867 3470 (--)
Total 6328 (2351) 2419 (403) 1025 (18) 1485 (212) 2100 (286) 1743 (167) 62 73 15235 (3437)
a

b

Cc

d

Mortalities

nortalities

P8-L1 - 53
P6-L3 - 11
PO9-L6 - 54

Mortalities

nortalities

P8-L1 - 19
P6-L3 - 2
P9-L6 - 8

coll ected for

collected for

All Pelton Ladder cel

Apri

Non-mi grant snolts recovered in Pelton Ladder

four nortalities and 118 of cel

i ncl udes those collected at
each RBH pond in Cctober:

i ncl udes those collected at
each RBH pond i n Novenber:

RBH.

RBH.

The following list is

The following list is

five nortalities in

were fromloading the fish truck for transport to the Hood R ver
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Appendi x Table A-1. Tenperature, dissolved oxygen,

and nortality in the

portabl e acclimtion raceway for hatchery winter steelhead at Toll Bridge
County Park, East Fork Hood River, 1996.
Date Time Temperature EC Dissolved oxygen (ppm) Mortalities
1-Apr 1700 7.7 9.73 3(2 transp)

2-Apr 0630 4.3 7.93 4
1530 6.5 9.49
1815 5.8 8.11

3-Apr 0830 4.1 10.69 7
1415 7.7 9.86

4-Apr 0745 3.8 10.03 5
1200 6.5 7.25
1600 8.3 7.45
1900 7.4 9.13

5-Apr 0700 4.3 8.95 2
6-Apr 1315 9.4 6.40
1830 9.7 7.50

7-Apr 0900 5.9 8.70 1
1400 9.4 9.69
1900 10.7 8.68

8-Apr 1930 6.2 7.24 0

9-Apr 1630 8.2 7.71 0

10-Apr 0730 5.3 8.24 1

11-Apr 0845 5.0 10.02 0
1830 6.1 9.30

12-Apr 0815 5.3 9.75 0
1840 5.4 8.95

13-Apr 0700 35 9.55 1
1300 6.2 8.85
1830 8.0 8.35

14-Apr 0800 4.2 9.67 0
1330 7.6 9.08
1900 8.2 8.17

15-Apr 0700 5.1 9.43 0
1530 85 8.50
1930 8.1 8.66
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Appendi x Table A-1. Conti nued.

Date Time Temperature EC Dissolved oxygen (ppm) Mortalities

16-Apr 0800 5.8 9.54 0
1315 7.6 9.23
1900 7.1 9.15

17-Apr 1100 5.2 9.16 0
1800 6.2 8.67

18-Apr 0700 4.1 9.71 0
1430 5.9 9.14
1845 6.3 8.83

19-Apr 0730 3.8 9.60 0
1300 4.8 9.48
1945 5.4 9.32

20-Apr 0715 3.6 9.80 0

21-Apr 0

22-Apr 2(2 transp)

23-Apr 0815 5.9 7.91 5(2 transp)
1310 7.3 7.38
1750 7.0 8.24

24-Apr 0705 4.8 8.25 3(1 transp)
1315 5.3 7.60
1715 6.9 6.59

25-Apr 0715 5.1 8.50 8
1415 6.9 6.81

26-Apr 0700 4.4 8.30 7
1330 6.7 6.95
1720 8.0 6.30

27-Apr 0750 4.2 8.60 9
1425 7.6 7.0
1930 7.0 7.15

28-Apr 0800 3.8 8.25 13
1430 8.0 6.85
1900 8.1 6.98

29-Apr 0735 5.9 7.68 11
1500 9.2 7.32
1900 8.6 7.10
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Appendi x Table A-1. Conti nued.
Date Time Temperature EC Dissolved oxygen (ppm) Mortalities
30-Apr 0800 5.1 8.45 12
1430 85 8.15
1930 8.3 8.03
1-May 0730 6.1 8.16 7
1215 7.4 6.68
1400 8.2 6.47
2-May 0710 5.4 8.20 0
1330 6.7 8.15
1930 5.7 8.25
3-May 0800 5.4 8.20 0
1300 6.5 8.35
1930 6.4 8.30
4-May 0800 4.1 8.20 1
1330 7.4 7.65
1900 7.6 7.69
5-May 0730 4.7 9.18 2
1230 6.4 8.38
1900 7.8 7.56
6-May 0800 4.2 9.03 0
1330 8.2 8.32
1900 85 8.41
7-May 0730 4.7 9.35 0
1200 5.6 9.12
1900 6.3 9.09
8-May 13(6 transp)
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Appendi x Tabl e A-2.

Tenper at ur e,

di ssol ved oxygen,

and nortality in the

portabl e acclimtion raceways for hatchery spring chinook sal non at Bl ackberry
Creek, West Fork Hood River, 1996.
Date Time TemperatureEC Dissolved oxygen (ppm) Mortalities®

Pond 1 Pond 2

Pond 1 Pond 2

Pond 1 Pond 2

Pond 1 Pond 2

8-Apr

9-Apr

10-Apr

11-Apr

12-Apr

13-Apr

14-Apr

15-Apr

16-Apr

17-Apr

18-Apr

19-Apr

20-Apr

21-Apr

1400

1000
0650
1830
0745
1200
1800
0700
1200
1800
0655
1200
1800
0609
1157
1800
0700
1248
1800
0830
1200
1810
0730
1200
1650
0810
1200
1800
0700
1200
1800

1500
1040
0715
1830
0745
1200
1800
0725
1216
1838
0712
1400
1820
0631
1210
1800
0700
1258
1815
0832
1200
1812
0732
1202
1650
0812
1223
1813
0700
1208
1818

6.6

59
50
50
4.9
54
6.1
4.7
55
55
4.6
4.5
56
4.6
52
50
4.5
54
4.9
4.5
4.6
4.7
4.3
4.6
52
4.4
52
55
4.4
54
4.9

6.5
59
4.9
4.9
4.9
55
59
4.8
5.6
53
4.6
4.5
5.6
4.6
52
50
4.4
54
4.9
4.5
4.6
4.7
4.3
4.6
52
4.5
55
57
4.4
55
4.9

9.53
9.56
9.67
10.42
9.97
9.61
9.57
9.84
6.72
9.96
9.83
10.01
9.65
10.25
9.50
9.38
9.79
9.53
10.10
9.51
9.82
9.98
9.80
8.44
9.43
9.80
9.93
9.50
9.84
9.45

6.34
9.47
9.64
9.43
9.80
9.97
9.51
9.94
10.02
6.51
9.45
9.79
9.98
9.89
8.45
6.31
9.36
9.50
9.55
10.21
10.10
9.83
9.73
9.68
8.75
9.10
9.78
9.91
9.53
9.85
9.45

38
9

»

24

0(39)
42(43)
16(22)

6(21)

7

16
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Appendi x Tabl e A-2.

Cont i nued.

Date Time TemperatureEC Dissolved oxygen (ppm) Mortalities™
Pond 1 Pond 2 Pond 1 Pond 2 Pond1 Pond 2 Pond 1 Pond 2
22-Apr 0700 0711 45 45 9.37 9.40 108 0(19)
1428 1435 5.1 5.1 8.55 8.36
1800 1813 5.8 5.8 9.54 9.54
23-Apr 0632 0645 48 4.8 9.68 9.66 55 91(21)
1155 1207 5.7 5.7 9.60 9.60
1800 1822 5.6 5.6 9.77 9.79
24-Apr 0700 0709 44 44 9.38 9.38 31 64
1200 1215 49 49 9.98 9.50
1800 1808 5.4 5.4 9.73 9.84
25-Apr 0545 0602 44 44 9.98 9.96 20 36
1200 1203 5.9 5.9 8.48 8.56
1800 1815 6.0 6.0 8.39 8.39
26-Apr 0700 0715 5.0 5.0 8.39 8.27 13 31
1300 1230 5.7 5.7 8.42 8.57
1815 1800 5.9 5.9 7.58 7.42
27-Apr 1715 0700 48 4.8 7.85 8.03 5 17
1213 1200 55 55 9.84 9.85
1858 1812 5.8 5.8 9.75 9.75
28-Apr 0700 0710 41 41 9.95 9.95 9 24
1201 1225 43 43 9.98 9.99
1800 1813 45 45 10.02 10.01
29-Apr 0700 0715 44 44 9.87 9.84 2 7
1200 1221 5.9 5.9 8.99 8.93
1800 1819 4.7 4.7 9.50 9.58
30-Apr 0630 0645 43 43 9.45 9.45 0 1
1200 1210 45 45 9.93 9.93
1800 1800 5.6 5.6 8.83 8.70
1-May 1800 1830 44 44 9.85 9.85 0 0
2-May 0700 0711 41 41 7.53 7.53 0 8
3-May 1230 1242 42 4.2 8.82 8.82 0 0
4-May 1900 1918 45 45 9.28 9.27 0 4
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Appendi x Table A-2. Conti nued.

Date Time TemperatureEC Dissolved oxygen (ppm) Mortalities™
Pond 1 Pond 2 Pond 1 Pond 2 Pond1 Pond 2 Pond 1 Pond 2
5-May 0700 0710 41 4.1 7.45 7.45 0 0
1200 1207 43 4.3 6.99 6.95
1800 1813 42 4.2 9.35 9.35
6-May 0700 0714 4.0 4.0 8.77 8.77 0 0
1307 1314 44 44 8.89 8.94
1900 1919 43 4.3 8.54 8.54

2 n parentheses is nortalities fromfish truck |iberations.
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Appendi x Table A-3. Tenperature, dissolved oxygen, and nortality in the
concrete acclimation raceway for hatchery winter steel head at the East Fork
Irrigation District Sand Trap, East Fork Hood River, 1997.

Date Time TemperatureEC Dissolved oxygen (ppm) Mortalities
11-Apr 125 5
12-Apr 1430 6.8 6
13-Apr 5
14-Apr 0950 5.6 0
15-Apr 0900 5.8 3
1200 5.6
1600 6.7
16-Apr 0800 5.0 0
17-Apr 6
18-Apr 1
19-Apr 1
20-Apr 2
21-Apr 0
22-Apr 0
23-Apr 0
24-Apr 0
25-Apr 1040 5.0 0
1328 5.2
1920 6.2
26-Apr 0730 4.9 0
1240 7.2
1845 8.3
27-Apr 0715 5.0 0
1300 7.3
1930 7.9
28-Apr 0700 4.8 0
1330 6.1
1730 6.7
29-Apr 0800 4.9 6
1130 6.3
1700 8.0
30-Apr 0800 4.9 1
1330 6.0
1800 7.0
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Appendi x Table A-3. Conti nued.

Date Time TemperatureEC Dissolved oxygen (ppm) Mortalities
1-May 0800 39 0
1300 7.0
1948 6.6
2-May 0744 3.7 0
1340 6.8
1930 7.3
3-May 0815 5.4 0
1306 6.8
1900 75
4-May 0745 5.4 1
1252 7.4
1930 7.7
5-May 0753 55 2
6-May 0
7-May 0
8-May 1000 53 0
1304 8.3
1916 9.4
9-May 0730 5.4 0
1340 9.3
1900 10.0
10-May 0740 5.3
11-May 0810 5.7
1400 9.9
2030 10.3
12-May 0600 5.2
13-May
14-May
15-May 442
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Appendi x Table A-4. Tenperature, dissolved oxygen, and nortality in the
portabl e acclimtion raceways for hatchery spring chinook sal non at Bl ackberry
Creek, West Fork Hood River, 1997.

Time TemperatureEC Dissolved oxygen (ppm) Mortalities™
Date Pond 1 Pond 2 Pond 1 Pond 2 Pond 1 Pond 2 Pond 1 Pond 2
7-Apr 1800 1130 5.0 5.0 107 82
8-Apr 0800 0800 4.3 4.3 156 34
1030 1030 4.3 4.3 113 117
1400 1400 4.6 4.6 107 112
1645 1645 4.7 4.7 106 115
9-Apr 0800 0800 3.8 3.8 112 118 32 36
1200 1200 4.1 4.1 112 117
1600 1600 4.1 4.1 111 114
10-Apr 0800 0800 3.8 3.8 109 114 33 27
1300 1300 4.1 4.1 106 11.0
1600 1600 4.4 4.4 108 109
11-Apr 0800 0800 31 31 114 116 27 21
1300 1300 4.1 4.2 110 112
1800 1800 4.1 39 10.7 106
12-Apr 0800 0800 2.8 2.8 112 111 24 14
1300 1300 3.7 3.8 114 111
1800 1800 4.2 4.2 108 109
13-Apr 0800 0800 4.1 4.1 106 111 14 11
1300 1300 45 4.4 109 110
1800 1800 4.6 45 111 112
14-Apr 0800 0800 4.6 4.2 113 115 27 16
1300 1300 4.6 4.6 111 113
1800 1800 4.8 4.7 112 115
15-Apr 0800 0800 4.0 39 112 118 7 11
1300 1300 52 4.9 116 119
1830 1830 5.4 5.3 115 116
16-Apr 0800 0800 4.4 4.4 113 116 0 300
1400 5.9 111
1830 5.2 10.1
17-Apr 0800 0800 4.3 4.3 117 108 133 197
1400 1400 5.4 55 95 100
1700 1700 5.4 5.3 9.3 9.5
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Appendi x Table A-4. Conti nued.

Date Time TemperatureEC Dissolved oxygen (ppm) Mortalities™
Pond 1 Pond 2 Pond 1 Pond 2 Pond 1 Pond 2 Pond 1 Pond 2

18-Apr 0800 0800 44 44 105 101 31 111
1300 1300 48 48 9.9 9.3
1800 1800 49 48 9.9 9.5

19-Apr 0800 0800 4.7 4.7 10.1 9.7 37 50
1300 1300 49 49 10.1 9.7
1800 1800 5.1 5.1 10.1 9.6

20-Apr 0800 0800 45 45 10.2 9.8 58 40
1300 1300 49 49 10.1 9.5
1800 1800 5.0 5.0 94 86

21-Apr 0800 0800 40 40 10.1 9.6 0 0
1300 1300 44 44 104 9.5
1800 1800 5.1 5.1 9.5 8.8

22-Apr 0800 0800 45 45 10.1 9.5 20 13
1300 1300 49 49 10.1 9.7
1800 1800 49 49 10.0 9.5

23-Apr 0800 0800 46 46 9.9 4.6 0 0
1300 1300 53 5.3 10.2 9.7
1710 1710 5.1 51 103 10.0

24-Apr 0800 0800 43 43 108 105 26 12
1300 1300 49 49 105 101
1800 1800 53 5.3 10.3 9.8

25-Apr 0800 0800 4.2 4.2 11.0 107 0 0
1300 1300 55 55 10.3 9.3
1800 1800 6.2 6.1 10.3 9.4

26-Apr 0800 0800 48 48 111 105 0 0
1300 1300 6.2 6.2 112 102
1800 1800 6.6 6.4 108 105

27-Apr 0800 0800 53 5.0 114 116 2 3
1300 1300 5.4 5.4 116 114
1800 1800 5.7 55 11.3 113
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Appendi x Table A-4. Conti nued.

Date Time TemperatureEC Dissolved oxygen (ppm) Mortalities™
Pond 1 Pond 2 Pond 1 Pond 2 Pond 1 Pond 2 Pond 1 Pond 2
28-Apr 0800 0800 46 47 116 115 5 3
1300 1300 5.3 5.3 111 1038
1800 1800 5.9 5.9 113 112
29-Apr 0800 0800 5.0 5.0 11.7 115 0 2
1300 1300 5.7 5.8 118 114
30-Apr 0800 0800 5.0 5.0 123 116 0 0
1330 1330 5.4 5.4 122 114
1800 1800 4.7 4.7 124 123
1-May 0800 0800 40 40 129 123 0 11
1300 1300 5.4 5.4 123 1138
1800 1800 5.2 5.2 123 119
2-May 0800 0800 3.8 3.8 131 124 0 0
1300 1300 5.2 5.1 121 116
1800 1800 5.6 5.6 121 116
3-May 0800 0800 41 40 129 124 0 0
1300 1300 5.9 5.9 121 116
1800 1800 6.2 6.0 119 119
4-May 0800 0800 5.6 5.4 121 120 0 0
1300 1300 6.5 6.2 122 111
1800 1800 6.6 6.6 119 115
5-May 0800 0800 5.8 55 123 119 0 0
1300 1300 7.1 6.8 121 116
1800 1800 7.0 7.1 125 111
6-May 0800 0800 6.0 5.8 121 1138 0 0
1300 1300 6.8 6.6 123 120
1800 1800 6.2 6.3 123 120
7-May 0800 0800 48 48 126 125 0 0
1300 1300 6.2 6.2 124 121
1800 1800 6.7 6.7 123 120
8-May 0900 0900 53 5.3 128 126 0 0
1300 1300 6.8 6.8 125 1138
1800 1800 7.2 7.2 120 117
9-May 0730 0730 5.8 5.8 125 123 0 0

2 n parentheses is nortalities fromfish truck |iberations.
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Appendi x Tabl e A-5.

Tenperature, dissolved oxygen, and nortality in the

concrete acclimation raceway for hatchery winter steel head at the East Fork
Irrigation District Sand Trap, East Fork Hood River, 1998.

Date Time TemperatureEC Dissolved oxygen (ppm) Mortalities
10-Apr 0700 4.1 0
1430 6.4
2000 6.7
11-Apr 0900 4.4 0
1500 11.0
2000 6.0
12-Apr 0830 33 0
1230 5.3
1945 6.0
13-Apr 1300 4.2 10.5 0
1800 5.3 10.4
14-Apr 0745 3.2 10.4 0
15-Apr 0
16-Apr 0
17-Apr 0
18-Apr 0
19-Apr 0
20-Apr 0
21-Apr 1230 11.8 134 0
22-Apr 0
23-Apr 0
24-Apr 0800 4.6 0
1320 8.3
1930 8.6
25-Apr 0730 4.0 0
1225 7.6
1930 7.7
26-Apr 0800 4.0 0
1340 7.7
2000 8.7
27-Apr 0605 4.9 0
1200 7.3 9.9
1800 6.0 11.3
28-Apr 0830 10.3 10.0 0
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Appendi x Table A-6. Tenperature, dissolved oxygen, and nortality in the
portabl e acclimtion raceways for hatchery spring chinook sal non at Bl ackberry
Creek, West Fork Hood River, 1998.

Date Time TemperatureEC Dissolved oxygen (ppm) Mortalities™
Pond 1 Pond 2 Pond 1 Pond 2 Pond 1 Pond 2 Pond 1 Pond 2
1-Apr 1430 1430 5.2 5.2 109 109 32(101) 24(100)
2-Apr 0830 0830 46 46 119 115 273 83
1700 1700 55 55 108 11.0
3-Apr 1825 1818 53 5.3 110 114 100 115
4-Apr 0903 0848 48 47 11.3 113 19 18
1607 1614 53 5.3 111 113
1906 1858 5.1 5.1 109 113
5-Apr 0916 0924 48 48 11.7 116 35 40
1409 1416 5.4 5.4 111 110
1906 1912 55 55 106 109
6-Apr 0913 0920 49 49 114 115 21 52
1333 1339 5.4 5.4 111 112
1906 1911 5.6 5.6 111 112
7-Apr 0821 0827 48 48 115 117 0 0
1900 1930 5.1 5.4 11.3 108
8-Apr 0830 0845 39 39 121 121 19 15
1200 1210 46 46 111 120
9-Apr 0830 0900 46 46 116 117 1 0
1300 1320 53 5.3 10.5 9.5
10-Apr 0800 0820 46 46 114 114 8 9
1224 1231 49 49 109 111
1853 1902 55 5.4 108 111
11-Apr 0809 0816 45 45 112 116 2 6
1319 1325 50 49 111 114
1906 1911 49 48 111 115
12-Apr 0829 0835 41 41 11.7 117 0 0
1249 1255 48 47 114 117
1904 1910 50 49 111 114
13-Apr 0826 0832 42 4.2 115 119 0 0
1214 1220 43 42 115 118
1908 1914 45 45 11.3 117
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Appendi x Table A-6. Conti nued.

Date Time TemperatureEC Dissolved oxygen (ppm) Mortalities™
Pond 1 Pond 2 Pond 1 Pond 2 Pond 1 Pond 2 Pond 1 Pond 2

14-Apr 0814 0820 4.3 4.3 116 118 0 0

1400 1410 51 5.1 114 112

1900 1910 52 5.2 111 114
15-Apr 0800 0745 45 45 114 121 94 51

1300 1325 51 5.8 113 116
16-Apr 1000 1020 52 5.1 106 111 123 178
17-Apr 69 42
18-Apr 68 62
19-Apr 63 24
20-Apr 55 36
21-Apr 15 5
22-Apr 15 13
23-Apr 0 0
24-Apr 5 2
25-Apr 1 1
26-Apr 0 1
27-Apr 0 0
28-Apr 2 1
29-Apr 1 1
30-Apr 1 1
1-May 0 1
2-May 1 1
3-May 2 0
4-May 0 0
5-May 1 0
6-May 0 0
7-May 6 2

2 n parentheses is nortalities fromfish truck |liberations.
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Appendi x Table A-7.

portabl e acclimtion circular for

Tenperature, dissolved oxygen,

and nortality in the

hat chery spring chinook sal nron at Jones

Creek, West Fork Hood River, 1998.

Date Time TemperatureEC Dissolved oxygen (ppm) Mortalities

16-Apr 1500 4.2 10.83 16

17-Apr 0730 2.8 12.11 20
1200 4.2 11.63
1800 5.0 11.92

18-Apr 0645 34 12.02 6
1900 4.9 11.81

19-Apr 0715 3.7 11.69 6
1500 5.1 11.86
1919 45 11.97

20-Apr 0741 29 12.54 4
1415 5.6 11.35
1950 4.8 11.83

21-Apr 0937 3.7 12.11 2
1615 6.1 11.04
2045 4.8 11.50

22-Apr 0920 39 11.84 3
1600 5.6 11.05
1905 5.1 11.45

23-Apr 0948 4.0 12.25 0
1505 4.1 11.81
1946 3.9 12.19

24-Apr 0615 2.7 12.6 0
1230 35 12.40
1930 31 12.61

25-Apr 0630 2.8 12.63 3
0950 31 12.65
1500 4.3 12.16
1920 4.1 12.30

26-Apr 0815 29 12.67 0
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Appendi x Table A-8. Biweekly counts of migrant wild rb-st (STW and hatchery

st eel head (HSTW marked (M and recaptured (R) at the mai nstem nigrant

W nt er
trap, 1996. (percent recapture = %.
L ocation, April 1-15 April 16-30 May 1-15 May 16-31 June 1-15 June 16-30 July 1-15
Species M R % M R % M R % M R % M R % M R % M R %
Mainstem,
STW 14 1 7.1 5 3 60° 178 12 6.7 296 20 6.8 76 5 6.6 1 1 100 2 0 O
HSTW 50 3 6.0 95 8 84 409 1946 3431955 246 3 12 10 0 O 2 0 O

2 The formula for cal cul ati ng STWtrapping efficiency for 16-30 April was
using a ratio conparison of hatchery and wild trapping efficiency nunbers

between 1-15 April and 1-15 May and conparing themto the tine period 16-30

The fornul a was

April.
13.8 = X
10.6 8.4
X =10.9

Appendi x Table A-9. Biweekly counts of migrant wild rb-st (STW and hatchery

st eel head (HSTW marked (M and recaptured (R) at the mai nstem ni grant

W nt er

trap, 1997. (percent recapture = %.

L ocation, April 1-15 April 16-30 May 1-15 May 16-31 June 1-15 June 16-30 July 1-15
Species M R % M R % M R % M R % M R % M R % M R %
Mainstem,
STW 8 0 O 64 4 63 36420 55 207 943 75 6 80 9 0 O 0 0 O
HSTW 0O 0 O 306 3 1.0 202 315 3401338 2761036 29 0 O 1 0 O

Appendi x Tabl e A-10.

Bi weekly counts of migrant wild rb-st (STW and hatchery

st eel head (HSTW marked (M and recaptured (R) at the mai nstem nigrant

w nt er
trap, 1998. (percent recapture = %.
L ocation, April 1-15 April 16-30 May 1-15 May 16-31 June 1-15 June 16-30 July 1-15
Species M R % M R % M R % M R % M R % M R % M R %
Mainstem,
STW 12 1 83 358 10 28 458 18 39 345 22 64 49 361 4 00 5 0
HSTW 14 0 0 156 10 6.4 324 11 34 751 31 41 472 18 38 52 1 19 0 0
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Appendi x Figure A-1. Mgration timng of hatchery winter steelhead and wild
rai nbow st eel head at the mainstem Hood River rotary screw trap, 1996 migration
year. The trap was not operational between 23 April-1 May. Nunbers were
adjusted for trapping efficiency. 7 = nedian mgration date. The shaded
portion represents tinmng of volitional releases fromthe East Fork Hood R ver

acclinmation raceways.
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Appendi x Figure A-2. Mgration tinmng of hatchery winter steel head and wld
rai nbow st eel head at the mainstem Hood River rotary screw trap, 1997 migration
year. The trap was not operational on 20-21 April and 11 May. Nunbers were
adjusted for trapping efficiency. 7 = nmedian migration date. The shaded

portion represents timng of volitional releases fromthe East Fork Hood River
acclimation raceways.
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Appendi x Figure A-3. Mgration timng of hatchery and naturally produced
spring chinook sal non snolts at the nainstem Hood River rotary screw trap
1996 migration year. Trap was not operational between 23 April-1 May.
Nunmbers were not adjusted for trapping efficiency. The shaded portion
represents the timng of the volitional release fromthe Wst Fork Hood River

acclimation raceways.
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Appendi x Figure A-4. Mgration timng of hatchery and naturally produced
spring chinook sal non snolts at the nminstem Hood River rotary screw trap

1997 migration year. Trap was not operational on 20-21 April and 11 May.

Nunmbers were not adjusted for trapping efficiency. The shaded portion
rel ease fromthe West Fork Hood Riv

represents the timng of the volitiona

acclimation raceways.
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APPENDI X B

Spring Chi nook Sal nbn Spawni ng Ground Survey Supportive Data

107



108



Appendi x Tabl e B-1.

unpubl i shed data of the upper West

Summary of the USFS (Hood River
Fork Hood Ri ver

Ranger

District)
and McGee Creek spring

chi nook sal non spawni ng ground surveys. 1992-1995.
Year, Carcasses Floytag
Date Location Redds Numbers
female male
1992,
8/19 Ladd to lower 100" of McGee. 0 1 1 5682
McGee (100'-500" upstream from 9 0 0
confluence with W.F. Hood River.
8/27 West Fork only. 0 5 2 5460
8/28 West Fork road access to 11 11 5 5247, 5920, 5412, 5744,
the confluence of McGee. 5500, 5406,
5192, 5555
Ladd to road access. 16 2 1
McGee (300 yds upstream from the 2 0 0
confluence with the West Fork.
8/31 West Fork just above Ladd Creek. 0 2 0
1993
8/25 Below Ladd only (Rm 13.0). N/A 2 1 2232, 2465
2685, 2694, 2771
8/30 Below Ladd to the confluence of N/A 2 1
the West Fork (Rm 13 - 14).
9/08 West Fork (Rm 13 - 13.8). N/A 1 0 2742
1994,
8/24 Ladd to the top of the ‘93 project (Rm 0 0 1
13.1-13.7).
9/17 Ladd to McGee (Rm 13.1 - 14.0) 4 2 1 4669
McGee up 1/4 mile. 0 0 0
1995,
9/11 West Fork (Rm 13). 0 0 0
9/22 Ladd to McGee (Rm 13.1 - 14.0). 0 0 0
100" upstream from the mouth of 0 0 0
Elk and 0.5 miles up McGee.
2 Formal redd counts were not conducted in 1993.
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Appendi x Table B-2. Wst Fork Hood Ri ver spring chinook sal nbn spawni ng
ground survey coded wire tag recovery data, 1997. (Ad=adi pose, LV=left

ventral, Rv=right ventral).

Coded Recovery MEPS Spawned
WireTag Date location Length | Floytag out?
Code recovered (Rm) Mark Sex (cm) number (Yes/No) Comments
7/5/49 8-19-97 5.0 AdLV/RV F 71.0 None Yes U. Idaho radio tag
CH 22, Code 83
7/5/49 9-5-97 54 Ad F 70.5 11167 Yes
7/5/49 9-9-97 7.1 Ad M 61.0 None Yes
7/5/49 9-22-97 7.2 Ad F 61.4 8839 Yes
7/5/49 10-8-97 134 Ad E 78.0 8853 Yes
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Appendi x Figure B-1. Survey index areas and redd | ocations by date, 1997.
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APPENDI X C

Cak Springs Hatchery Eval uation Supportive Data
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Appendi x Table C-1. Percent tag retention and clipping results for the 1993
brood year winter steel head. (Ad = adipose, LV = left ventral)

Br oodst ock,

hat chery, Per cent Per cent

brood year, Tag code Finclip Dat e tag retention finclip
Hood Ri ver,

Cak Springs,
1993 07-05-36 Ad- LV 14-Cct - 93 99.7 99.4
1993 07-05-37 Ad- LV 14-Cct - 93 100.0 99.7
1993 07-05-38 Ad- LV 19-Cct - 93 89.2 99.7
1993 07-05-39 Ad- LV 19-Cct - 93 99.4 99. 2

Appendi x Table C-2. Percent coded-wire tag retention, tag code, and cli pping
information for wi nter steel head, 1994-1995 broods. (adipose = Ad, left

ventral =LV, right maxillary = RM

Br oodst ock,

hat chery, Dat e Per cent
brood year Pond Tag code Finclip sanpl ed tag retention
Hood Ri ver,
Cak Springs,
1994 L-3 07-08- 63 Ad- LV 28- Nov- 94 95.8
07-09- 16
1994 L-4 07-09-17 Ad- LV 28- Nov- 94 88.9
07-09-18
1994 L-4 07-09-17 Ad- LV 05- Apr - 95 86. 6
07-19-18
1995 L-3 07-11-31 Ad- LV- RM 12- Jan-96 100.0
1995 L-4 07-11-32 Ad- LV- RM 12- Jan-96 97.1
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Appendi x Table C 3.
Hat chery, 1994-1996 broods.

Clipping results for winter

(Percent of total

nunmber sanpled is in

st eel head at Cak Springs

parent heses. Ad = adipose, LV = left ventral, RM=right maxillary, LM = |eft
mexillary.)
Broodstock,
hatchery, Fin Date Number No Poor No Poor No Poor No Poor
brood year Pond clip sampled sampled Ad Ad LV LV RM RM LM LM
Hood River,
Oak Springs,
1994 L-3 Ad-LV 28-Nov-94 378 72 38(10) 0(0) 10(3)
1994 L-4 Ad-LV 28-Nov-94 350 41) 15(4) 0(0) 6(2)
1994 L-4 Ad-LV 05-Apr-95 322 3(1) 28(9) 0(0) 8(2)
1995 L-3 Ad-LV-RM 12-Jan-96 104 0(0) 0(0) 2(2) 26(25) 0(0) 0(0)
1995 L-4 Ad-LV-RM 12-Jan-96 102 0(0) 0(0) 0(0) 19(19) 0(0) 0(0)
1996 M-2 Ad-LM 10-Apr-97 128 0(0) 32 1(1) 2(2)
1996 M-1 Ad-LM 28-Apr-97 216 3(1) 73 2(1) 0(0)
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APPENDI X D

I nvestigation of the Biodiversity of Oncorhynchus nykiss and O. cl ar ki
inthe Vicinity of M. Hood and the Col unbi a Gorge
Progress Report 2/6/97

Paul Spruell

Di vi sion of Boil ogical Sciences
Uni versity of Montana
M ssoul a, MI
59812
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Report

W initiated work on June 1, 1996. W have conpl eted DNA extractions
formthe bulk of the sanples. Qur work is currently focused on two aspects of
the project, devel opment of microsatellite multiplexes and identification of

speci es-speci fi c DNA narkers.

In accord with the 1996 Study Plan we initiated mcrosatellite analysis
of sanples fromthe study area. W have identified at |least 10 microsatellite
prinmer pairs that produce informative DNA fragnments. W are currently in the
process of conbining these prinmers into “multiplex” sets to allow the
anplification of three or four loci sinmultaneously. Wnburg et al. 1996 have
previ ously devel oped four nultiplex sets for these species. W are using
their work to conpensate for various thernocyclers and detection techniques,

that work shoul d proceed quickly.

Qur initial mcrosate screening occasionally detected individuals that
contain alleles well beyond the size range nornmally observed in the popul ation
fromwhich they were sanpled. This observation has been reported in
mcrosatellite data and nay sinply be a result of a major nutation within the
mcrosatellite locus in a few individuals. However, mcrosatellite allele
size distributions frequently vary between species and thus these aberrant
alleles may in fact be the result of hybridization. This raised sone concern
that some of our sanples mght be hybrids that were not visually identified as
such and pronpted us to focus on the devel opnent of species identification

techniques in concert with our mcrosatellite screening

W are utilizing two techniques to identify rainbow trout (Oncorhynchus
myki ss), cutthroat trout (O clarki), and their hybrids. The first technique,
intron screening, is based on fixed restriction enzyne recognition site
di fferences between the species in non coding DNA. John Baker, a University
of Washi ngton graduate student, is working with Paul Mran at the NMFS
Mont | ake Lab to identify species specific markers using this technique. W
are cooperating with themto generate these narkers in the nost efficient

manner possi bl e.
We are also using paired interspersed el enent PCR(PINE-PCR) to identify

rai nbow, cutthroat and their hybrids. This technique utilizes dispersed

repetitive elenments as PCR prinming sites and anplifies DNA fragnents fl anked

119



by two such elenents. W have successfully used this technique to identify
bull trout (Salvelinus confluentus), brook trout (S.fontinalis), and their
hybrids. Qur initial screening indicates that it will also be successful in
Oncorhynchus. W have currently identified nine putative diagnostic PINE

mar kers and are continuing to screen other priner pairs.
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APPENDI X E

Pel ton Ladder Supportive Data
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Appendi x Table E-1. Cell and pond |l ocation of 1994 brood spring chinook
sal mon juveniles at Pelton Ladder and Round Butte Hatchery, 1995. (Ad =
adi pose, RV =right ventral, L = |adder, H = hatchery.)

Ship to ladder Pond or cell

Pond or pond number Size (fish/Ib) Number Tag code-clip
H-1A Oct.1 H-1 18.1 22,100 07-09-37-Ad
H-1B Oct.1 H-2 345 33,118 07-09-36-Ad
H-7 Nov.13 L-1 13.6 66,181 07-09-35-Ad
H-2 Sept.25 L-2 21.4 63,916 07-09-33-Ad
H-3 Nov.15 L-3 14.2 63,782 07-09-34-Ad
H-10 Sept.28 L-4 29.7 63,784 07-11-30-AdRV
H-8 Sept.27 L-5 29.4 63,885 07-11-30-AdRV
H-4 Nov.14 L-6 24.3 95,885 07-09-38-Ad

Appendi x Table E-2. Cell and pond location of the 1995 brood spring chinook
sal mon juveniles at Pelton Ladder and Round Butte Hatchery, 1996. (Ad =
adi pose, LV = left ventral, L = ladder, H = hatchery.)

Ship to ladder Pond or cell
Pond or pond number Size (fish/lb) Number Tag code-clip
H-1A Oct.17 H-1 16.4 21,016 09-17-44-Ad
H-1B Oct.17 H-2 26.0 31,552 09-17-45-Ad
H-5 Nov.13 L-1 14.3 64,848 09-17-42-Ad
H-6 Oct.15 L-2 14.1 64,809 09-17-41-Ad
H-8 Nov.13 L-3 22.0 96,643 09-17-46-Ad
H-2 Oct.15 L-4 14.6 64,752 09-17-47-AdLV
H-7 Oct.15 L-5 14.1 64,794 09-18-06-AdLV
H-10 Nov.13 L-6 11.9 64,750 09-17-43-Ad
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Appendi x Table E-3. Cell and pond location of the 1996 brood spring chinook
sal mon juveniles at Pelton Ladder and Round Butte Hatchery, 1997. (Ad =
adi pose, RV =right ventral, L = |adder, H = hatchery.)

Ship to ladder Pond or cell

Pond or pond number Size (fish/Ib) Number Tag code-clip
H-1A Sept.30 H-1 20.4 21,693 09-22-23-Ad
H-1B Sept.30 H-2 18.9 32,123 09-22-24-Ad
H-8 Nov.4,5 L-1 13.1 66,206 09-22-20-Ad
H-10 Sept.30 L-2 12.9 65,421 09-22-21-Ad
H-6 Nov.4,5 L-3 19.6 97,944 09-22-25-Ad
H-2 Sept.30 L-4 12.3 64,436 09-22-26-AdRV
H-5 Sept.30 L-5 11.7 65,631 09-22-27-AdRV
H-9 Nov.4,5 L-6 15.8 65,654 09-22-22-Ad

Appendi x Table E-4. Cell and pond location of the 1997 brood spring chinook
sal mon juveniles at Pelton Ladder and Round Butte Hatchery, 1998. (Ad =
adi pose, RV =right ventral, L = ladder, H = hatchery.)

Ship to ladder Pond or cell

Pond or pond number Size (fish/lb) Number Tag code-clip
H-10 Nov.16 H-10 134 30,487 09-25-57-AdRM
H-1 Nov.20 L-1 14.7 82,248 09-25-51-Ad
H-2 Nov.20 L-2 155 82,286 09-25-52-Ad
H-3 Nov.19 L-3 145 82,282 09-25-53-Ad
H-4 Nov.18 L-4 13.7 48,669 09-25-56-AdLV
H-9 Nov.17 L-5 14.8 48,761 09-25-55-AdLV
H-8 Nov.18 L-6 15.9 82,336 09-25-54-Ad
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Appendi x Table E-5. Rel eases of juvenile spring chinook sal non from Round
Butte Hatchery into the Deschutes River, 1978-1997 broods. LP = left

pectoral; RP = right pectoral; LM=left maxillary; RM = right nmaxillary. a

Sizeat Fin clip or
Brood year, Number release coded-wire
release date Release site released (fish/Ib) tag code
1978:
05/10/79 Pelton Ladder b 14579 19.7 07-18-24
05/30/79 Pelton Reregulating Dam 54300 22.0 07-18-25
04/14/80 Pelton Reregulating Dam 32865 8.0 07-19-49
04/14/80 Pelton Reregulating Dam 30758 8.8 07-19-50
04/14/80 Pelton Ladder b 29993 8.0 07-19-51
1979:
05/12/80 Pelton Ladder b 22280 20.0 07-21-53
10/06/80 Pelton Reregulating Dam 29264 5.9 07-21-54
03/10/81 Pelton Reregulating Dam 30450 7.3 07-23-10
04/24/81 Pelton Reregulating Dam 29200 49 07-23-09
03/02/81 Pelton Ladder © 25446 8.8 07-23-11
1980:
10/05/81 Pelton Reregulating Dam 46578 5.7 07-23-47
10/05/81 Pelton Reregulating Dam 29430 114 07-23-49
03/02/82 Pelton Ladder © 28656 5.9 07-23-48
03/23/82 Pelton Reregulating Dam 25010 4.8 07-23-50
1981:
10/11/82 Pelton Reregulating Dam 28538 6.4 07-25-20
10/11/82 Pelton Reregulating Dam 59118 23.6 07-27-15
03/21/83 Pelton Reregulating Dam 57340 9.3 07-27-14
03/02/83 Pelton Ladder (Upper) ¢ 48495 12.2 07-27-16
03/21/83 Pelton Ladder (Lower) ¢ 28847 12.2 07-27-17

Production rel eases prior to the 1978 brood are in Lindsay et al. (1987).
Experimental releases totaling 70,013 were nmade into Pelton Ladder from
1975 to 1979 (1974-77 broods) to determne mgration timng but were not
included in this table.
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Appendi x Table E-5. Conti nued.

Sizeat Fin clip or
Brood year, Number release coded-wire
release date Release site released (fish/Ib) tag code
1982
05/24/83 Pelton Reregulating Dam 28920 19.2 07-28-36
10/05/83 Pelton Reregulating Dam 53550 16.3 07-28-43
10/06/83 Pelton Reregulating Dam 28200 5.6 07-28-37
04/16/84 Pelton Reregulating Dam 28790 52 07-28-39
04/16/84 Pelton Reregulating Dam 28991 52 07-28-40
03/05/84 Pelton Ladder (Lower) ¢ 53941 9.5 07-28-42
04/15/84 Pelton Ladder (Upper) ¢ 50946 8.4 07-28-41
1983:
10/08/84 Pelton Reregulating Dam 60797 12.4 07-31-31
10/09/84 Pelton Reregulating Dam 30394 6.5 07-31-32
04/02/85 Pelton Reregulating Dam 57748 5.8 07-31-28
03/09/85 Pelton Ladder (Lower) ¢ 60712 7.6 07-31-29
04/01/85 Pelton Ladder (Upper) ¢ 60759 7.6 07-31-30
1984:
03/12/86 Pelton Reregulating Dam 32000 5.7 07-33-20
03/13/86 Pelton Reregulating Dam 30952 5.7 07-33-20
06/03/86 Pelton Ladder (Mix) ¢ 62994 7.7 07-33-21
06/05/86 Pelton Ladder (Mix) ¢ 74744 7.7 LV LM
06/05/86 Pelton Ladder (Mix) ¢ 75160 7.7 LP
1985:
04/13/87 Pelton Reregulating Dam 54863 55 07-39-28
05/27/87 Pelton Ladder (Mix) ¢ 62000 75 07-39-29
05/27/87 Pelton Ladder (Mix) ¢ 74000 75 RV RM
05/27/87 Pelton Ladder (Mix) ¢ 75000 75 RP
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Appendi x Table E-5. Conti nued.

Sizeat Fin clip or
Brood year, Number release coded-wire
release date Release site released (fish/Ib) tag code
1986:
04/11/88 Pelton Reregulating Dam 54221 6.9 07-44-61
04/11/88 Pelton Ladder (Mix) ¢ 55147 85 07-44-62
04/22/88 Pelton Ladder (Mix) ¢ 66593 85 LV LM
04/22/88 Pelton Ladder (Mix) ¢ 66594 85 LP
05/25/88 Pelton Ladder (Mix) ¢ 6123 82 07-44-62
05/25/88 Pelton Ladder (Mix) ¢ 7771 85 LV LM
05/25/88 Pelton Ladder (Mix) ¢ 7770 85 LP
1987:
04/17/89 Pelton Reregulating Dam 28186 7.3 07-46-22
04/17/89 Pelton Reregulating Dam 29528 6.4 07-46-23
04/18/89 Pelton Ladder (Cell 1) ¢ 20473 9.5 07-46-24
04/18/89 Pelton Ladder (Cell 2) ¢ 20408 9.3 07-46-25
04/18/89 Pelton Ladder (Cell 3) ¢ 20458 10.6 07-46-26
04/18/89 Pelton Ladder (Mix) ¢ 153865 9.8 RM
1988:
04/20/90 Pelton Reregulating Dam 29590 6.5 07-50-61
04/19/90 Pelton Reregulating Dam 28608 6.0 07-50-62
05/17/90 Pelton Ladder (Cell 3) ¢ 24107 10.7 07-50-58
05/17/90 Pelton Ladder (Cell 2) ¢ 20967 9.7 07-50-59
05/17/90 Pelton Ladder (Cell 1) ¢ 21328 8.8 07-50-60
05/17/90 Pelton Ladder (Mix) ¢ 134847 9.7 LM
1989:
04/22/91 Pelton Reregulating Dam 29959 6.1 07-53-61
04/23/91 Pelton Reregulating Dam 29959 6.1 07-53-62
05/14/91 Pelton Ladder (Cell 1) ¢ 21236 9.5 07-53-63
05/14/91 Pelton Ladder (Cell 2) ¢ 21232 9.5 07-54-01
05/14/91 Pelton Ladder (Cell 3) ¢ 21521 10.5 07-54-02
05/14/91 Pelton Ladder (Mix) ¢ 146895 9.8 RM
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Appendi x Table E-5. Conti nued.

Sizeat Fin clip or
Brood year, Number release coded-wire
release date Release site released (fish/Ib) tag code
1990:
04/28/92 Pelton Reregulating Dam 28575 6.5 07-56-48
04/28/92 Pelton Reregulating Dam 28575 6.5 07-56-49
05/21/92 Pelton Ladder (Cell 1) ¢ 21148 9.8 07-56-45
05/20/92 Pelton Ladder (Cell 2) ¢ 21540 9.8 07-56-46
05/21/92 Pelton Ladder (Cell 3) ¢ 21393 9.8 07-56-47
05/21/92 Pelton Ladder (Mix) ¢ 149548 9.8 LM
1991:
04/07/93 Pelton Reregulating Dam 24735 6.1 07-50-08
04/05/93 Pelton Ladder (Cell 1) ¢ 21122 8.7 07-59-40
04/05/93 Pelton Ladder (Cell 1) ¢ 47713 8.7 07-59-49
04/06/93 Pelton Ladder (Cell 2) ¢ 22020 10.0 07-59-39
04/06/93 Pelton Ladder (Cell 2) ¢ 49600 10.0 07-59-48
04/07/93 Pelton Ladder (Cell 3) ¢ 49127 9.8 07-59-47
04/07/93 Pelton Ladder (Cell 3) ¢ 21589 9.8 07-59-38
1992
04/18/94 Pelton Reregulating Dam 26580 6.0 07-02-30
05/06/94 Pelton Ladder (Cell 3) ¢ 70995 8.6 07-02-27
05/06/94 Pelton Ladder (Cell 2) ¢ 70996 9.3 07-02-28
05/06/94 Pelton Ladder (Cell 1) ¢ 68998 89 07-02-29
1993:
04/17/95 Pelton Reregulating Dam 29318 5.8 08-05-29
04/17/95 Pelton Ladder (Cell 3) ¢ 69446 8.7 07-05-26
04/19/95 Pelton Ladder (Cell 2) ¢ 70042 8.7 07-05-27
04/18/95 Pelton Ladder (Cell 1) ¢ 70413 81 07-05-28
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Appendi x Table E-5. Conti nued.

Sizeat Fin clip or
Brood year, Number release coded-wire
release date Release site released (fish/Ib) tag code
1994:
04/23/96 Pelton Ladder (Cell 2) d 63445 7.8 07-09-33
04/24/96 Pelton Ladder (Cell 3) © 63551 8.3 07-09-34
04/22/96 Pelton Ladder (Cell 1) © 65625 7.3 07-09-35
04/25/96 Pelton Reregulating Dam 25654 10.7 07-09-36
04/25/96 Pelton Reregulating Dam 19239 8.0 07-09-37
04/25/96 Pelton Ladder (Cell 6) © 85151 10.9 07-09-38
04/25/96 Pelton Ladder (Cell 4,5) f 7282 9.9 07-11-30
1995:
04/17/97 Pelton Ladder (Cell 2) 9 61232 7.3 09-17-41
04/16/97 Pelton Ladder (Cell 1) © 61102 7.3 09-17-42
04/21/97 Pelton Ladder (Cell 6) © 62530 8.0 09-17-43
04/15/97 Pelton Reregulating Dam 14910 6.5 09-17-44
04/15/97 Pelton Reregulating Dam 25938 11.0 09-17-45
04/18/97 Pelton Ladder (Cell 3) © 90474 11.0 09-17-46
1996
04/13/98 Pelton Reregulating Dam 16397 8.6 09-22-23
04/14/98 Pelton Reregulating Dam 31699 12.0 09-22-24
04/20/98 Pelton Ladder (Cell 1) © 60145 9.0 09-22-20
04/21/98 Pelton Ladder (Cell 2) d 63213 81 09-22-21
04/22/98 Pelton Ladder (Cell 3) © 96633 11.0 09-22-25
04/23/98 Pelton Ladder (Cell 6) © 64149 10.0 09-22-22
1997
04/12/99 Pelton Ladder (Cell 1) © 71395 7.8 09-25-51
04/13/99 Pelton Ladder (Cell 2) © 72375 75 09-25-52
04/14/99 Pelton Ladder (Cell 3) © 79611 7.7 09-25-53
04/15/99 Pelton Ladder (Cell 6) © 80940 7.1 09-25-54

b Fish were transported fromthe hatchery to Pelton Ladder in March and

allowed to migrate on their own volition beginning on the rel ease date.
Fish were transferred fromthe hatchery to Pelton Ladder in |ate Cctober or
early Novenber and allowed to migrate on their own volition beginning on

the rel ease date.
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Fish were transferred fromthe hatchery to Pelton Ladder in Septenber and
allowed to migrate on their own volition beginning on the rel ease date.
Fish were transferred fromthe hatchery to Pelton Ladder in Novenmber and
allowed to migrate on their own volition beginning on the rel ease date.
Hood Ri ver destined spring chinook sal non snolts | eaked through the rotary
screen seals fromPelton Ladder cells four and five into the Deschutes

Ri ver release cells. Fish were transferred fromthe hatchery to Pelton
Ladder in Septenber and allowed to mgrate on their own volition beginning
on the rel ease date.

Fish were transferred fromthe hatchery to Pelton Ladder in October and

allowed to migrate on their own volition beginning on the rel ease date.
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