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ABSTRACT

Downstream m grating sal non and steel head trout (Oncorhynchus' spp.)
snmolts were nonitored at the Rock Island Dam bypass trap from

ril 1 - August 31, 1994. This was the tenth consecutive year
that the byPass trap was nonitored. Data collected included:
1) nunber of fish caught by species, 2) nunber of adipose clipped
and/ or Passive Integrated Transponder (PITP tagged fish caught bY
species, 3) daily average riverflow, 4) daily average powerhouse #
and #2 flows and daily average spill. These data were transmitted
to the Fish Passage Center, Wwhich nmanages the Snolt Mbnitoring
Program t hroughout the Colunbia River Basin. The Snolt Mnitoring
Program is used to manage the "water budget", releasing upstream
reservoir water storage allocated to supplenment river flows to
enhance survival of downstream m grating juvenile sal nonids.

The Rock Island Dam trapping facility collected 37,795 downstream
mgrating salnmonids in 1994, Col l ected fish included 4 yearling
and 4 sub-yearling chinook salnon (0. tshawtscha) that had been
previously” PIT tagged to help determne mgration rates.
Additionally, 1,132 sub-yearling chinook, 4,185 yearling chinook
6, 627 steel head, (0. anss? and 422 sockeye (0. nerka) with
clipped adipose fins were collected. The mddle 80% of the 1994
spring migration (excluding sub-yearling chinooks) passed Rock
| sland Dam during a 34 day period, April 25 - May 28. Passage
rates of chinook and steel head snolts released from hatcheries and
the downstreammgration timng of all salnonids are presented.
The spring ni%ration timng of juvenile salnonids is strongly
i nfluenced by hatchery rel eases above Rock Island Dam
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| NTRODUCTI ON

The Northwest Power Planning Council, in 1982, devel oped a fish and
wldlife pro?ranwto protect, mtigate and enhance fish and wldlife
resources affected by construction and operation of Colunbia River
hydroel ectric facilities. Under this progran] a "water budget" of
al | ocat ed upstream wat er storage was established for instream fl ow
suppl ementation to inprove mgration conditions for juvenile sal non
(Oncorhynchus spp.) and steel head trout (0. nykiss) on their
journey to the ocean. The Council's plan also called for studies
to nonitor juvenile fish mgration timng and survival. The
fishery agencies and tribes forned a Water Budget Center (renaned
as the Fish Passage Center (FPC)) to direct the use of the water
budget and to conduct and coordinate studies related to water
budget managenent and eval uati on. The FPC devel oped a Snolt
Monitoring Program (SMP) and sel ected several sites on the Col unbia
and Snake rivers as snmolt nonitoring stations. Rock |sland Dam was
sel ected as one of these stations. It is the first dam | ocated
downstream from all rmajor salmon and steelhead producing
tributaries of the md-Colunbia River Basin (Figure 1).

The 1994 SMP for Rock I|sland Dam was designed to index the daily
nunber of outmgrating sal nonids and to report nunbers of adi pose
clipped and/or previously Passive |ntegrated Transponder ng%
tagged juveniles collected. A PIT tagging operation based o

paraneters not to exceed 3,500 fish/species for yearling chinook,

(0. tshawytscha) = sockeye, (0. nerka) and steelhead trout was
Inplenented. Additionally, no nore than 5,400 sub-yearling chinook
were PIT tagged during the sunmer outmgration. Data col |l ected
under this program allow conparison and eval uation of year to year
mgration timng and travel tinme of different races of juvenile
sal monids, both hatchery and naturally produced. U S. Fish &
WIldlife Service personnel nonitored ATPase |evels for assessnent
of smolt condition for travel tine analysis of spring out-m grant
sal nonids by gill clipping sub-sanples of PIT tagged and run-of -
the-river fish. Additionallg; sub-yearling chinook that were PIT
tagged were nonitored for ATPase |levels by personnel of the Public

Uility District No. 1 of Chelan County (the District). Fundi ng
of the program as inplenented by the FPC, was provided by the
Bonneville Power Adnministration. The District provided the
trapping facility, personnel, and equi pment to conduct the

noni t ori ng.
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METHODS

Daily sanpling data collected at the Rock |sland Dam nonitoring
station included 1) total nunber of fish caught by species, 2)
total nunber of PIT tagged and/or fin clipped fish caught by
species, 3) percent of descaled fish, (alternating days), 4) daily
average riverflow, 5) daily average flow through powerhouse #1 (old
power house) and power house #2 (new power house) (Figure 2), and
daily average spill. The flow data were recorded so that an
expanded i ndex of fish passage through powerhouse #2 coul d be
devel oped based on the bypass collection count in relation to the
proportion of total riverflow passing through powerhouse #2.

Travel time between hatchery rel ease points and Rock Island Dam
nonitoring station were estimated by PIT taggi ng sub-sanpl es of
hatchery fish before release. Additionally, adipose clipped, coded
wre %agged yearling and sub-yearling chinook and sockeye were
count ed.

The overal | pﬁysical condition of the fish trapped at Rock |sland
Dam were recorded on alternating days. Qualifying the condition of
the fish was based on the degree of descale present; fish with 20%<
scale loss/side were considered "OK'. ~ Fish with 20%> scale
| oss/side were counted as "Descaled". Evidence of or lack of gas
bubbl e di sease and the degree of synptons was recorded and reported
on al ternate days. The nunber of fish that perished within the
trap were also counted daily.

Fish were collected fromthe second powerhouse turbine intake
gatewel | s and fishway attraction water intake. Fish entering the
gatewel | s and attraction water intake passed into a bypass channe

through a series of subner?ed orifices (Figure 3). An inclined
screen trap separated the fish fromthe 100 cfs bypass fl ow and
confined themto a holding flume where they were retained for up to
24 hours before processing (Figure 4). Al fish collected in the
bypass channel were sanpl ed.

Fish collected by the trap during the 24 hour sanpling period
(0900-0900) were crowded into an el evator hopper, raised to the
upPer deck of the dam and released into a 12'~ 4'x 3.5 al um num
ho din% tank. The holding tank was supplied continuous water flow
fromthe right bank fishladder with a 5 hp. submersible punp.
Before being dipped fromthe alumnumtank, fish were pre-
anesthetized in an isolation chanber of the tank wth an
al cohol / Benzocai ne sol uti on. G oups of 30-50 fish were then dip
netted into a flume that passed into the processing trailer where
they were further anesthetized with a solution of Tricaine Methane
Sulfonate (M5 222) before handling. An ionic salt solution
ProPoly Aqua, was added to all fish processing tubs within the
trailer in an attenpt to reduce stress during handling and enhance

3
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project.
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wound healing fromthe PIT tagging process. Periodic tinmng of the
pre-anesthetizing, identification, and recovery processes were
conducted to insure against overexposure to the anesthetic. Al
fish were identified by species and scanned for PIT tags, clipped
fins, gas bubble disease, and descal e.

After the examned fish had fully recovered fromthe effects of the
anesthesia, they were released through a 4" PVC pipe fromthe
recovery section of the tank ge! evation 6200 ms.1.) to the
tailrace (elevation 574 ms.1.) (Figure 5). The release area of
the tailrace was protected from gull predation with parallel
l engths of stainless steel wire at approximately 10 foot intervals
overhead of the pipe outlet and across the tailrace area. I n
addition, an enployee of the U S. Department of Agriculture's
Aninal Damage Control Division suppressed gull (Lanms spp.)
predation in the tailrace during the mddle 80% of the spring
m gration by various behavi or nodifying techniques.

Data pertinent to the snolt monitoring program were transferred to
the FPC (Portland, OR) daily via a personal conputer that was
| ocated at the dam

Fork length neasurenents and scale sanples were taken three tinmes
per week from subsanples of sockeye. Steel head were categorized as
“natural | y-produced” or "hatchery" according to clipped adi pose
fin, or if an adipose fin was present, a worn appearance of the
dorsal and ventral fins (Peven and Hays 1989). Hatchery produced
steel head released in Washington State waters since 1985 have been
adi pose fin clipped.

In addition to the smolt nonitoring program subsanples of chinook
yearlings, steelhead, and sockeye were Injected with PIT tags each
day between April 19 and May 31. Begi nning on June 15, sub-
yearling summer and fall chinook were tagged on a weekday basis
until August 31. PIT tags were injected by hand using a nedical

syringe/ pushrod nmechanism wth a 12 gauge Size veterinary needle
at t ached. Syringes and needl es were sterilized a mni mumof 15
mnutes in a bath of 95% ethanol prior to re-use. A random
subsanpl e of not nore than 150 each of yearling chinook, steelhead,

and sockeye were PIT tagged dai I2y. ~Sub-yearling chinook PIT
taggi ng nunbers were not to exceed 200 fish/day. Data were entered
into a portable conputer and sent to the FPC daily. The fish that
were PIT tagged at Rock Island Dam were "recaptured" at the MNary
Dam bypass trap, where travel time estinmates were recorded.

Results of the PIT tagging programw || be reported by the FPC
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US Fish and WIdlife Service personnel nonitored ATPase |evels
weekly from April 19 - May 31 for yearling chinook. Sub-sanples of
both PIT tagged fish and run-of-the-river fish were sanpled to
assess the physiological condition of snolts for travel tine
anal ysis. From June 15 - August 24, District personnel conducted
simlar ATPase sanpling of PIT tagged sub-yearling chinook three
tines a week. The results of the sanpling were reported to the
FPC, providing additional data for managing the fish outmgration.

RESULTS AND DI SCUSSI ON

The Rock |sland Dam trappi ng facilitg col l ected 37,795 juvenile
sal non and steel head during the 1994 snolt nonitoring program
(Appendi x A). Hat chery fish collected with adi pose clipped fins
and coded wre tags accounted for 4,185 yearling chinook, 1,132
sub-yearling chinook, 6,627 steel head and 422 sockeye.

PIT tagging operations occurred at Rock |Island Damto provide
nigration_t|n1n% rates for nid-Colunbia juvenile salnmonids. Table
1 summarizes the PIT tag marking program |isting the species
tagged, rearing type, and number of fish tagged; for both spring
and” sunmer out-nigrants.

An exam nation of dailﬁ power house #2 turbine flows in proportion
to total river flow showed a variance in powerhouse operations
during the period of peak salnonid outmgration. Mnthly average
percent of total river flow through powerhouse #2 for the period of
April 1 thro%?h June 30 ranged from66.8 to 76.0 % and daily
averages ranged from 19.9 to 85.5% (Table 2).

Average daily hydraulic data for Rock Island Dam were suPpIied to
the FPC, which used it to devel op an expansion of Rock Island trap
dat a. The expansion was derived by multiplying the actual tra

collection count by the inverse proportion of water passing throug

power house #2 during the sanpling period (i.e., (collection count
x 100) |/ (powerhouse #2 flow | powerhouse # flow + powerhouse #2
flow + spilb)). A conﬁarison of actual trap collection counts, the
expanded index, and the nine year average (1985 - 1993) of actual
counts (Table 3) indicated some differences in the snmolt run
timng.

There were significant differences observed in 1994 snolt abundance
for all species captured as conpared to the nine gear aver age.
Yearling and sub-yearling chinook had substantial differences in
abundance conparison between actual collection counts and the nine
year average. Both were down 56% from the nine year average.
Sockeye collection was down 44% fromthe nine year average (Table

3).



Table 1, PIT tag marking at Rock Island Dam, April 19 - August 31, 1994.

Spring Marking (April 19 - May 31, 1994)

Chinook

Rearing Number
Type Released

Steelhead

Rearing Number
Type Released

Sockeye

Rearing Number
Type Released

Hatchery 1668

Unknown 1826

Total 3494

Hatchery 1758

Wild 1249

3007

Hatchery 190
Wwild 3026
3216

Summer Marking (June 15 - August 31, 1994)

Chinook

Rearing
Type

Hatchery
Unknown

Total




Table 2. Rock Island Dam powerhouse operations expressed in KCFS and percent streamflow,

April 1 -August31,1994.

Average KC FS

April May June July August
Total River Flow 85.2 117.1 147.3 104.2 75.4
(56.0-117.3) (87.6-152.8) (119.1-175.5) (62.7-132.8) (41.6-99.7)
Powerhouse #1 15.9 18.4 36.8 18.6 6.2
(5.6-58.1) (3.1-44.2) (13.4-62.5) (6.1-33.1) (0.5-32.5)
Powerhouse #2 61.2 77.9 106.1 79.4 68.2
(19.4-90.1) (58.6-109.9) (87.2-124.7) (55.0-101.6) (40-1-89.1)
Spill 22.8 3.3 5.2 0.0
(O.0YL7) (0.0-33.4) (0.0-8.5) (0.0-8.0) (0.0-0.2)
Average Percent of Total Flow
Powerhouse #l 18.2 15.3 24.6 17.1 1.7
(6.7-59.7) (3.0-30.7) (11.3-36.8) (6.1-37.7) (0.6-39.3)
Powerhouse/#2 76.0 66.8 72.4 76.8 90.9
(19.9-92.1) (48.6-85.5) (60.4-85.5) (58.0-88.6) (59.4-98.2)
Spill 5.6 20.1 2.3 5.0 0.0
(0.0-21.7) (0.0-26.5) (0.0-6.8) (0.0-10.4) (0.0-0.2)

*Monthly ranges appear in parenthesis



Table 3. Comparision of actual, expanded, and the 9 year average (actual counts) of fish counts for passage dates for the

Rock Istand Dam bypass trap, 1994.

Numbers Date
Species Totals 10% 50% 90% 10% 50% 90%
Chinook Actual 8,471 847 4,236 7,624 Apr 22 May 17 Jun 06
yearling Expanded 32,088 3,209 16,044 28,879 Apr 04 Apr 25 May 25
9 year avg, 19,448 1,945 9,724 17,503 Apr 21 May 10 Jun 03
Chinook Actual 10,774 1,077 5,387 9,697 Jun 09 Jun 30 Aug 03
sub-yearling Expanded 17,523 1,752 8,762 15,771 Apr 10 Jun 26 Jul 29
9 year avg. 24,534 2,453 12,267 22,080 Jun 03 Jul 04 Aug 03
Steelhead Actual 9,849 985 4,925 8,864 Apr 28 May 10 May 20
Expanded 27,783 2,778 13,892 25,005 Apr 23 Apr 30 May 16
9 year avg. 19,963 1,996 9,982 17,967 May 04 May 16 May 30
Coho Actual 0 0 0 0 NA NA NA
Expanded 0 0 0 0 NA NA NA
9 year avg. NA NA NA NA NA NA NA
Sockeye Actual 8,676 868 4,338 7,808 Apr 25 May 02 May 22
Expanded 41,356 4,136 20,678 37,220 Apr 17 Apr 25 May 14
9 year avg. 15,405 1,540 7,702 13,864 Apr 15 May 02 May 29
Total Actual 27,021 2,702 13,511 24,319 Apr 25 May 10 May 28
yearlings Expanded 101,163 10,116 50,582 91,047 Apr 10 Apr 27 May 18
9 year avg. 78,122 7,812 39,061 70,310 Apr 23 May 17 May 31
Total Actual 37,795 3,780 18,898 34,016 Apr 25 May 17 Jul 10
salmonids Expanded 118,567 11,857 59,284 106,710 Apr 10 Apr 28 Jun 21
9 year avg. 102,657 10,266 51,328 92,391 Apr 26 May 21 Jul 10




The difference in capture rates may be in part related to
power house operations that took place this spring at Rock Island
Dam During part of April and through nost of My, a fish
di version screen was tested at Powerhouse #1 Large anounts of the
daily average river flow were directed towards Powerhouse # in an
effort to obtain adequate sanple sizes while testing the screen.

The largest difference in the run timng was a 10 day difference in
the 90% passage date for steel head between the actual counts for
1994, and the nine year average (Table 3). G her differences
occurred between the actual and nine year average dates for the 10%
passage date for sockeye %10 days) . The 50% passage date for
yearling chinook and steel head varied by 7 days later and 6 days
earlier, respectively. W used actual count data in our analysis
and di scussi on.

The bypass trapping facility operated w thout mechanical failure
during the snolt nonitoring program

l. M GRATION TI M NG

Yearling chinook _
A total of 8,471 chinook yearlings was captured at the bypass trap
in 1994 (Appendix A-6). Yearling chinook were present the first
day of the snmolt nonitoring program April 1, and continued to be
present every day until July 14 gﬁppendlx A). The | ast yearling
chinook was collected on August 29 (Appendix A). The 10 and 90%
passage dates for yearling chinook were April 22 and June 06,
respectively. Peak passage of 307 yearling chinook occurred on
May 20, approximately 10 days later than the peak passage date for
the nine year average (Appendix B-1). The 90% passage date of
chinook yearlings in 1994 was three days |ater than the nine year
average, Wwhile the 10% and 50% passage dates were one day and seven
%ayﬁﬂ respectively, later than the nine year average

abl e

3, App. B-1).

Sub-yearling chi nook _

A total of 10,774 chinook sub-yearlings was captured at the bypass
trap in 1994 (Appendi X Ar6%. Peak passage of 610 sub-yearlin

chinook occurred on June 25, 4 days follow ng a 850,000 fis

rel ease of sub-yearling fall chinook from Turtle Rock Island. The
10 and 90% passage dates were June 09 and August 03, respectively,

whil e the 50% passage date for sub-yearling chinook was June 30
(Table 3, Appendix B-2).

Sockeye _

A total of 8,676 sockeye snolts was collected at the bypass trap in
1994 (Appendix A-6). Naturally produced sockeye accounted for 95%
(8,254) of the total collected, with the remaining sanple conprised
of hatchery fish fromthe Lake Wnatchee net pen system of the Rock
| sl and hatchery conplex. Daily collection of sockeye snolts began

13



on April 02 and continued until June 06. The |ast sockeye snolt
was trapped on August 31. Peak passage occurred on April 25 when
1,277 sockeye snolts were collected. The 10 and 9096Passage dat es
were April 25 and May 22, resEectiver, (Table 3.) while 50% of the
outmgrating sockeye snolts had passed Rock I|sland Dam by My 02
(Appendi x B-4).

Juveni | e sockeye binodal run timng at Rock Island Dam (Appendi X
B-4.) is a result of the tw stocks of fish (Wnatchee and
Ckanogan) that pass the dam on their seaward nmigration. \Wnatchee
R ver outmgrants pass Rock Island Dam prinmarily in April and
Ckanogan River snolts are nore prevalent at Rock Island Damin My
(Peven 1987).

St eel head

A total of 9,849 steel head snolts was collected at the bypass trap
in 1994 ?Appendlx A-6). Hat chery steel head conprised 67% of the
total collected (6,627). Daily collection of steelhead snolts
began on April 02 and continued until June 09, after which,
steel head were intermttently collected in |ow nunbers (<10)
t hrough August. Peak passage of 620 steel head occurred on May 11

one day after the 5096£assage date. The 10 and 90% passage dates
were April 28 and May 20, respectively (Table 3, Appendix B-4).

Total salmonid run

A total of 37,795 juvenile salnmonids was collected at the bypass
trap in 1994. The total salmonid run timng is represented in
Appendi x B-5. The peak passage count of 1,587 on April 25 was
largely influenced by the collection of 1,277 sockeye (Appendix A).

The effect of sub-yearling chinook was assessed on the 10, 50, and
90% dates for the total cumulative juvenile salnonid mgration. A
conpari son was made between 1994 and the previous nine year average
(1985 - 1993) between the total juvenile outmgration past Rock
| sland Dam and the outn%ﬁratlon excl udi ng sub-yearling chinook.

The duration of the mddle 80% of the total juvenile salnonid
passage (1l0% date to 90% date) was 77 days, April 25 to July 10
with a 50% passage date on May 17. This was just one day |ess than
the 78 day duration for the nine year average, with 10, 50, and 90%
passage dates: April 26, May 21, and July 10, respectively (Table
3). Excluding sub-yearling chinook fromthis analysis results in
a 38r|ng mgrant run duration of 34 days, April 25 to May 28, with
a 50% passage date on May 17 (Appendix B-6). This conpares to a 39
day duration for the nine year average, wth 10, 50, and 90%
passage dates: April 23, May 17, and May 31, respectively (Table

3)"

In sunmary, in 1994, sub-yearling chinook extended the juvenile
m gration 90% passage date 43 days: from May 28 (spring mgration)
to July 10 (total mgration). otal run timng in 1994 was 1 day
| ess than the nine year average.

14



During the SMP this year, we collected one Atlantic sal non (Sal no
salar). This fish was believed to be an escapee froma net pen
operation above Chief Joseph Dam

. PIT TAG FISH RELEASE RECAPTURE

Ni ne groups of PIT tagged hatchery fish totaling 15,974 fish were
rel eased into the Colunbia R ver system upstream from Rock |sland
Dam (Table 4). These fish were tagged at U S. Fish and Wldlife
and Washington State Dept. of Fish & Wldlife hatcheries. The fish
were then released to evaluate the relationshi ps between Col unbi a
River flow rates and travel tine. These rel eases consisted of
3,834 gearl ing spring chinook, 5,614 sub-yearling sumrer chinook
and 2,972 sub-yearling fall chinook. Recapture of previously PIT
tat};ged fish at the Rock I|sland Dam nonitoring station anmounted to
8 fish The hatcheries from which these fish were released from
are as follows: Turtle Rock (4), Wnthrop (2), Wells (1) and Enti at
(1). (Dave Marvin, FPC, pers. conm).

15



Table 4. PIT tagged juvenile chinook released upstream of Rock Island Dam, 1994,

Hatchery Number
Release Site Agency Race Released
Similkameen W.D. F&W Summer 1462
Carlton W.D. F&W Summer 1480
Wells W.D. F&W Summer 3549
Dryden W.D. F&W Summer 1190
Wells U.S. F&W Summer 1482
Winthrop U.sS. F&W Spring 1479
Entiat U.S. F&W Spring 1178
Leavenworth U.sS. F&W Spring 1177
Turtle Rock W.D. F&W Fall 2972
Total 15974




SUMVARY

Between April 1 and August 31, 1994, 37,795 downstream m'grati&g
sal noni ds were collected at the Rock |Island Dam bypass trap.
this total, 4,185 yearling chinook, 1,132 sub-yearling chinook,
6,627 steel head, and 422 sockeye were collected that had cli pped
adi pose fins.

The middle 80% of the salnmonid outm gration passed Rock |sland Dam
between April 25 and July 10, 1994, a 77 day period. The dates and
duration of the outmgration were extended by sub-yearling chinook
in 1994. If sub-yearling chinook are excluded from analysis, the
m ddl e 80% of the outm gration was ril 25 to May 28, a 34 day
period. Sub-yearling chinook conprised 28.5% of the fish collected
at Rock Island Dam in 1994,
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of District enployees assisted with the study. Dick Nason and Paul
Fi el der provided adm nistrative and logistical help as well as
information and advi sement. Paul Fielder reviewed a previous draft
of this report. The follow ng individuals conducted the SMP, PIT
tagging, and data input, at the Rock Island Dam sanpler: Osnond
Heath, ~ Barry Keesee, Dave Beardsley, John Heller, Geg Goodman,
Mary Jo Bendi ckson, Eric Gower, Todd Jones, and Lisi QOt.
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Appendi x A
Dai |y sal monid catch, Rock Island Dam bypass trap, April 1 - August 31.
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Appendix A-1. Daily salmonid catch, Rock Island bypass trap, April, 1994,

Chinook  Chinook Steelhead Sockeye Total Total
Date  Yearlings Subyear Wild Hatchery Total Coho Wild Hatchery Total Salmonid Yearling

01-Apr 3 21 0 0 0 0 0 0 0 24 3
02-Apr 10 16 1 0 1 0 1 0 1 28 12
03-Apr 29 22 6 1 7 0 15 0 15 73 51
04-Apr 107 8 4 1 5 0 11 0 11 131 123
05-Apr 109 21 3 1 4 0 9 0 9 143 122
06-Apr 74 9 4 0 4 0 7 0 7 94 85
07-Apr 42 5 1 0 1 0 6 0 6 54 49
08-Apr 30 2 8 0 8 0 1 0 1 41 39
09-Apr 19 1 4 0 4 0 1 0 1 25 24
10-Apr 39 8 2 0 2 0 1 0 1 50 42
11-Apr 25 13 0 0 0 0 17 0 17 55 42
12-Apr 17 2 2 1 3 0 4 0 4 26 24
13-Apr 25 13 4 0 4 0 46 0 46 88 75
14-Apr 11 11 3 0 3 0 12 0 12 37 26
15-Apr 17 5 4 0 4 0 29 0 29 55 50
16-Apr 25 3 5 0 5 0 20 0 20 53 50
17-Apr 31 5 2 0 2 0 52 0 52 90 85
18-Apr 34 0 5 0 5 0 63 2 65 104 104
19-Apr 47 8 8 1 9 0 29 1 30 94 86
20-Apr 70 3 35 13 48 0 51 1 52 173 170
21-Apr 69 14 36 43 79 0 234 16 250 412 398
22-Apr 98 6 21 29 50 0 79 1 80 234 228
23-Apr 86 26 48 69 117 0 47 0 47 276 250
24-Apr 77 4 44 61 105 0 52 1 53 239 235
25-Apr 176 8 65 61 126 0 1240 37 1277 1587 1579
26-Apr 73 4 72 80 152 0 434 32 466 695 691
27-Apr 103 7 128 77 205 0 140 7 147 462 455
28-Apr 184 6 121 172 293 0 138 5 143 626 620
29-Apr 161 8 108 162 270 0 505 29 534 973 965
30-Apr 148 5 81 185 266 0 404 12 416 835 830
Totals: 1939 264 825 957 1782 0 3648 144 3792 7777 7513




Appendix A-2. Daily salmonid catch, Rock Island bypass trap, May, 1994.

Chinook  Chinook Steelhead Sockeye Total Total
Date  Yearlings Subyear Wild Hatchery Total Coho Wild Hatchery Total Salmonid Yearling

01-May 84 9 64 152 216 0 434 10 444 753 744
02-May 90 0 71 179 250 0 107 6 113 453 453
03-May 104 2 74 196 270 0 74 2 76 452 450
04-May 69 1 55 301 356 0 26 1 27 453 452
05-May 40 0 43 230 273 0 40 0 40 353 353
06-May 50 1 30 266 296 0 24 0 24 371 370
07-May 83 1 33 240 273 0 75 1 76 433 432
08-May 122 7 57 393 450 0 276 9 285 864 857
09~-May 126 6 100 362 462 0 206 10 216 835 829
10-May 253 4 141 426 567 0 286 38 324 1148 1144
11-May 243 4 142 478 620 0 169 8 177 1044 1040
12-May 183 13 114 369 483 0 91 16 107 786 773
13-May 174 8 140 414 554 0 220 19 239 975 967
14-May 164 6 124 310 434 0 140 8 148 752 746
15-May 195 4 128 206 334 0 109 12 121 654 650
16-May 189 5 124 238 362 0 151 8 189 715 710
17-May 242 6 124 179 303 0 257 2 259 810 804
18-May 266 28 123 143 266 0 290 8 298 858 830
19-May 259 21 90 89 179 0 423 12 435 894 873
20-May 307 14 121 102 223 0 198 11 209 753 739
21-May 281 32 69 55 124 0 182 9 191 628 596
22-May 153 25 41 31 72 0 167 10 177 427 402
23-May 172 24 51 32 83 0 69 5 74 353 329
24-May 272 25 52 33 85 0 77 6 83 465 440
25-May 215 11 27 24 51 0 79 2 81 358 347
26-May 151 18 27 12 39 0 29 1 30 238 220
27-May 134 22 25 32 57 0 23 5 28 241 219
28-May 130 23 11 26 37 0 28 1 29 219 196
29-May 80 19 11 6 17 0 11 1 12 128 109
30-May 74 22 i0 11 21 0 30 8 38 1585 133
31-May 103 12 10 9 19 0 5 0 5 139 127
Totals: 5008 373 2232 5544 7776 0 4296 229 4525 17707 17334




Appendix A-3. Daily salmonid catch, Rock Island bypass trap, June 1995.

Chinook Chinook Steelhead Sockeye Total Total
Date yearlinas subyear Wild  Hatchery Total Coho Wild  Hatchery Total Salmonid Yearling
1 June 272 69 43 27 70 0 34 10 44 455 386
2  June 130 30 32 19 51 0 18 1 19 230 200
3 June 103 67 21 11 32 0 15 5 20 222 155
4 June 77 78 18 8 26 0 15 4 19 200 122
5 June 81 60 20 16 36 0 13 3 16 193 133
6 June 95 69 40 24 64 0 11 2 13 241 172
7 June 144 73 32 10 42 0 8 1 9 268 195
8 June 58 77 23 7 30 0 5 2 7 172 95
9 June 30 87 16 5 21 0 4 0 4 142 55
10 June 21 81 13 8 21 0 2 1 3 126 45
11 June 21 84 14 8 22 0 7 2 9 136 52
12  June 24 72 19 2 21 0 3 0 3 120 48
13  June 30 114 8 5 13 0 4 1 5 162 48
14 June 45 72 15 3 18 0 1 0 1 136 64
15 June 28 39 8 1 9 0 1 1 2 78 39
16 June 18 40 5 1 6 0 2 0 2 66 26
17  June 5 21 9 1 10 0 2 0 2 38 17
18 June 9 29 9 3 12 0 1 2 3 53 24
19  June 15 26 3 0 3 0 2 1 3 47 21
20 June 12 39 6 1 7 0 4 0 4 62 23
21 June 8 129 5 1 6 0 3 0 3 146 17
22 June 7 152 7 3 10 0 2 0 2 171 19
23  June 13 762 1 0 1 0 1 0 1 777 15
24  June 6 725 6 5 11 0 1 0 1 743 18
25 June 5 260 1 2 3 0 0 0 0 268 8
26 June 1 184 1 1 2 0 1 2 3 190 6
27 June 2 158 2 1 3 0 1 0 1 164 6
28 June 4 101 2 0 2 0 0 0 0 107 6
29 June 0 71 1 1 2 0 1 0 1 74 3
30 June 3 135 2 0 2 0 0 0 0 140 5
Totals: 1267 3904 382 174 556 0 162 38 200 5927 2023




Appendix A-4. Daily salmonid catch, Rock Island bypass trap, July 1995.

Chinook Chinook Steelhead Sockeye Total Total
Date yearlings subyear Wild  Hatchery Total CWild Hatchery Total Salmonid Yearling
1 July 1 178 3 0 3 0 1 0 1 183 5
2 July 1 176 0 0 0 0 0 0 0 177 1
3 July 0 118 4 1 5 0 0 0] 0 123 5
4 July 0] 109 2 0 2 0] 1 0 1 112 3
5 July 1 137 2 0] 2 0 2 1 3 143 6
6 July 2 78 3 0 3 0 0 0 0 83 5
7 July 2 48 1 0 1 0 0 0 0 51 3
8 July 3 45 6 0 6 0 0] 0 0 54 9
9 July 4 96 0 1 1 0 0 0 0 101 5
10 July 3 89 4 0 4 0 0 0 0 96 7
11 July 0 186 1 1 2 0 0 0 0 188 2
12 July 3 537 2 2 4 0 1 0 1 545 8
13 July 0 1108 3 0 3 0 4] 0 0 1111 3
14 July 0 383 1 2 3 0 1 0 1 387 4
15 July 0 84 0 0 0 0 0 0 0 84 0
16 July 1 89 0 2 2 0 0 0 0 92 3
17 July 0 96 1 0 1 0 0 0 0 97 1
18  July 0 105 0 0 0 0] 0 0 0 105 0
19 July 0 65 0 1 1 0 0 0 0 66 1
20  July 1 86 2 0 2 0 0 0 0 89 3
21 July 0 72 0 0 0 0 1 0 1 73 1
22 July 0 76 0 0 0 0 0 0 0 76 0
23 July 0 63 0 0 0 0 0 0 0 63 0
24 July 0 58 1 0 1 0 0 0 0 59 1
25  July 0 93 0 0 0 0 0 0 0 93 0
26 July 0 95 0 0 0 0 1 0 1 96 1
27  July 0 90 0 0 0 0 1 0 1 91 1
28  July 1 160 0 0 0 0 0 0 0 161 1
29  July 0 142 0 0 0 0 1 0 1 143 1
30 July 0 71 1 0 1 0 2 0 2 74 3
31 July 0 96 0 0 0 0 1 0 1 97 1
Totals: 23 4829 37 10 47 0 13 1 14 4913 84




Appendix A-5. Daily salmonid catch, Rock Island bypass trap, August 1995.

Chinook Chinook Steelhead Sockeye Total Total

Date yearlings subyear Wild  Hatchery Total Coho Wild  Hatchery ‘otal  Salmonid Yearling
1 August 0 85 0 0 0 0 0 0 0 85 0

2 August 1 79 0 0 0 0 0 0 0 80 1

3 August 0 61 0 0 0 0 0 0 0 61 0

4 August 0 61 0 0 0 0 0 0 0 61 0

5 August 0 58 1 0 1 0 0 0 0 59 1

6 August 0 54 0 0 0 0 0 0 0 54 0

7 August 0 41 1 0 1 0 0 0 0 42 1

8 August 0 42 0 0 0 0 0 0 0 42 0

9 August 0 54 0 0 0 0] 0 0 0 54 0

10 August 0 17 1 0 1 0 0 0 0 18 1
11 August 0 25 0 0 0 0 0 0 0 25 0
12 August 0 39 0 0 0 0 0 0 0 39 0
13 August 0 31 0 0 0 0 0 0 0 31 0
14 August 0 13 0 0 0 0 0 0 0 13 0
15 August 0 15 0 0 0 0 0 0 0 15 0
16 August 0 22 1 0 1 0 0 0 0 23 1
17 August 0 12 1 0 1 0 0 0 0 13 1
18 August 0 9 0 0 0 0 0 0 0 9 0
19 August 0 7 0 0 0 0 0 0 0 7 0
20 August 0 7 1 0 1 0 0 0 0 8 1
21 August 0 12 0 0 0 0 0 0 0 12 0
22 August 0 10 0 0 0 0 0 0 0 10 0
23 August 0 9 0 0 0 0 0 0 0 9 0
24 August 0 15 0 0 0 0 0 0 0] 15 0
25 August 0 10 1 0 1 0 0 0 0 11 1
26 August 0 5 0 0 0 0 0 0 0 5 0
27 August 0 6 0 0 0 0 0 0 0 6 0
28 August 0 5 0 0 0 0 0 0 0 5 0
29 August 0 14 0 0 0 0 0 0 0 14 0
30 August 0 2 1 0 1 0 0 0 0 3 1
31 August 0 6 0 0 0 0 0 0 0 6 0
Totals: 1 826 8 0 8 0 0 0 0 835 9




Appendix A-6. Monthly summary of the Rock Island bypass trap catch, April 1~ August 31, 1995.

Chinook Chinook Steelhead Sockeye Total Total
‘Month yearlings subyear Wild  Hatchery Total Coho Wild  Hatchery Total Salmonid Yearling
April 4282 453 238 794 1032 13658 80 13738 19505 19052
May 15171 283 2636 8093 10729 7011 181 7192 33375 33092
June 1267 3904 382 174 556 0 162 38 200 5927 2023
July 23 4829 37 10 47 0 13 1 14 4913 84
August 1 826 8 0 8 0 0 0 0 835 9
Totals 20744 10295 3301 9071 12372 0 20844 300 21144 64555 54260




Appendi x B

Daily juvenile salnonid run tining for 1994 and the 9 year average
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ABSTRACT

Downstream m grating sal non and steel head trout (Oncorhynchus
spp_.? snmolts were monitored at the Rock Island Dam bypass trap from
April 1 - August 31, 1995. This was the eleventh consecutive year
that the bypass trap was nonitored.

Data collected included: 1) number of fish caught by speci es,
2) nunber of adi ﬁose cllpBed and/ or Passive Integrated Transponder
(PIT) tagged fish caught by species, 3f) daily average river flow,
4) daily average powerhouse #1 and #2 flows, "and 5) daily average
spill. These data were transmtted to the Fish Passage Center,
nich manages the Snolt Monitoring Program throughout the Colunbia
River Basin. The Snolt Mnitoring Programis used to manage the
"water  budget", rel easing wupstream reservoir water storage
allocated to supplenment river flows to enhance survival of
downstream mgrating juvenile sal nonids.

The Rock Island Dam trapping facility collected 64,555

downstream migrating sal nonids in 1995. Collected fish included 15
yearling chinook salnon (0. tshawytscha) that had been previously
PIT tagged to help determne mgration rates. The trapping

facility also collected 1,412 sub-yearling chinook, 8,501 yearling

chinook, 8,744 steel head (0. nykiss) and 280 sockeye (0. nerka)
with clipped adipose fins.

The mddle 80% of the 1995 spri n%amgrati on (excluding sub-
yearling chi nooks) passed Rock Island Dam during a 35 day period,
April 20 - May 24. Passage rates of chinook and steel head snolts
rel eased from hatcheries and the downstream mgration timng of all
sal monids are presented.



TABLE OF CONTENTS

ABSTRACT . . . . . . . e e e e e e e e e e e e e i
TABLE OF CONTENTS . . . . . . « « o o o« v« o« o e e
LOF TABLES AND FIGURES . . . . « « « « « v v o« « v o v i
INTRODUCTION . . . . . v v v v v v e v e v e e e e e e e 1
METHODS . . . . . . . . e v v v e e e e e e e e e e e e e e 3
RESULTS AND DISCUSSION . . « « v v v v v v e v e e e e e e s 9
MGRATION TIMNG . . . . . o o v v v e v e e e e e e e 9
Yearling chinook . . . . . . . . . . .. ... .. 9
Sub-yearling chinook . . . . . . . . . . . . .. 13
Sockeye . . . . L. o .o o e e e e e e e e 13
Steelhead . . . . . . . . . . oo o000 13
Total salnonid run . . . . . . . . « . . o o . 13
PIT TAG FISH RECAPTURES . . . . . . « .« .« « « « « .« . 14
SUMWARY |, . . . . L L e e e e e e e e e e e e e e 14
ACXNOALEDGVENTS . . . . . . . . . . . . C e e e e e 16

REFERENCES . . . . . . . . . « v« « o o e e e e e e 16

APPENDI X A. DAl LY SALMONI D CATCH, ROCX | SLAND DAM BYPASS TRAP
APRIL 1 - AUGUST 31, 1995.

APPENDI X B. DALY JUVENILE SALMONID RUN TIM NG FOR 1995 AND THE
TEN YEAR AVERACE



Pase

10 Tabl e 1.

11 Tabl e 2.

12 Tabl e 3.

15 Tabl e 4.

2 Figure 1.

4 Figure 2.

5 Fi gure 3.

6 Figure 4.

8 Figure 5.

LI ST OF TABLES AND Fl GURES

PIT tag marking at Rock I|sland Dam bypass
trap, April 19 - August 31, 1995.

Rock I sl and Dam  power house oper at i ons
expressed in KCFS and percent streanflow,
April 1 - August 31, 1995.

Conparison of actual, expanded, and the 10
year average of fish counts for passage dates
for the Rock Island Dam bypass trap, 1995.

1995 PIT tag nmarking above Rock Island Dam

Col unbi a River between Rock Island and Gand
Coul ee dans showing mgjor tributaries and
hat cheri es.

Locati on of powerhouse # and powerhouse #2 of
Rock |sland hydroelectric project.

Section through Rock Island Dam second
power house indicating fish novenent into
gatewel | system

Rock Island Dam juvenile salnmonid fingerling
coll ection trap.

Plan view of juvenile salmnid bypass and
col l ection system at Rock |sland Dam second
power house (taken from O son 1983).



| NTRODUCTI ON

The Nort hwest Power Planning Council, in 1982, devel oped a
fish and wildlife programto protect, mitigate and enhance fish and
wildlife resources affected by construction and operation of
Col umbi a River hydroelectric facilities. Under this program a
“wat er budget" of allocated upstream water storage was established
for instream fl ow suppl enentation to inprove mgration conditions
for juvenile salnmon (Oncorhynchus spp.) and steel head trout ﬁO.
mykiss) on their journey to the ocean. The Council's plan also
calledlfor studies to nonitor juvenile fish mgration timng and
survival .

The fishery agencies and tribes forned a Water Budget Center
(renaned as the Fish Passage Center éFPC3) to direct the use of the
wat er budget and to conduct and coordinate studies related to water
budget managenent and eval uati on. The FPC devel oped a Snolt
Monitoring Program (SMP) and sel ected several sites on the Col unbia
and Snake rivers as snolt nonitoring stations. Rock |sland Dam was
sel ected as one of these stations. It is the first dam | ocated
downstream from all major salnon and steelhead producing
tributaries of the md-Colunbia R ver Basin (Figure 1)

~ The 1995 SMP for Rock |sland Dam was designed to index the
daily number of outmgrating salnonids and to report nunbers of
adi pose clipped and/or previously Passive Integrated Transponder
(PI'T) tagged juveniles collected. A PIT tagging operation based on
seasonal quotas of 3,750 yearling chinook ?0 t shawyt scha), 3, 750
sockeye (0. nerka), 3,750 steelhead trout, and 5,400 sub-yearling
chinook was inplenmented. Data collected under this program allow
conmpari son and eval uation of year to year nigration timng and
travel time of different species and races of juvenile sal nonids,
both hatchery and naturally produced.

U S Fish & WIdlife Service personnel nonitored ATPase |evels
to assess snolt condition for travel time analysis of spring
downstream m grati ng sal noni ds. They did this_bg gill clipping
subsanEIes of PIT tagged and run-of-the-river fish.  Subyearling
chinook that were PIT tagged were nonitored for ATPase |evels by
personnel of the Public Utility District No. 1 of Chelan County
(the District).

~Funding of the program as inplenented by the FPC, was
provi ded by the Bonneville Power Adm nistration. The District
provided the trapping facility, personnel, and equi prent to conduct
the nonitoring.
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VETHODS

Data collected daily at the Rock |Island Dam nonitoring station
included 1) total nunber of fish caught by species, 2) total nunber
of PIT tagged and/or fin clipped fish caught by species, 3) percent
of descaled fish (alternating days), 4) daily average river flow,
5) daily average flow through powerhouse #1 (old powerhouse) and
power house #2 (new powerhouse) (Figure 2), and 6) daily average
spill. Fl ow data were recorded so that an expanded index of fish
passage through powerhouse #2 could be developed based on the
bypass collection count in relation to the proportion of total
river flow passing through powerhouse #2.

Travel tinme between hatchery release points and the Rock
Island Dam nonitoring station wase estimated by PIT taggi ng sub-
sanples of hatchery fish before release. Additionally, adipose
clipped and coded wire tagged yearling chincok, subyearling chinook
and sockeye were counted.

The overall physical condition of the fish trapped at Rock
Island Dam was recorded on alternating days. Qualifying the
condition of the fish was based on the degree of descale present.
Fish with 20% or less scale |oss/side were considered "ok"' whiie
fish with nore than 20% scal e | oss/side Wre counted as "Descal ed"
Presence or absence of gas bubble disease and the degree of
synptons were recorded and reported on alternate days. The nunber
of fish that perished within the trap was also counted daily.

Fish were collected from the second powerhouse turbine intake
gatewel s and fishway attracticn water intake. Fish entering the
gatewel Is and attraction water intake passed into a bypass channe
through a series of subnerged orifices (Figure 3). An inclined
screen trap separated the fish from the 100 cfs bypass flow and
confined themto a holding flune where they were retained for up to
24 hours before processing (Figure 4). Al fish collected in the
bypass channel were sanpl ed.

Fish collected by the trap during the 24 hour sanpling period
(0900-0900) were crowded into an elevator hopper, raised to the
upper deck of the dam and released into a 12'x 4'x 3.5 al um num
hol di ng tank. The holding tank was supplied continuous water flow
from the right bank fishladder with a 5 hp. subnersible punp.

Before being dipped from the alum num tank, fish were pre-
anesthetized in an isolation <chanber of the tank wth an
al cohol / Benzocai ne sol uti on. G oups of 30-50 fish were then dip
netted into a flume that passed into the processing trailer where
they were further anesthetized with a solution of Tricaine Mthane
Sul fonate (M5 222) before handling. An ionic salt solution,
ProPoly Aqua, was added to all fish processing tubs wthin the
trailer to reduce stress during handling and to enhance wound
healing fromthe PIT taggi ng process. Periodic timng of the pre-
anest heti zat i on, identification, and recovery processes were
conducted to insure against overexposure to the anesthetic. Al l
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DAM
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Figure 2. Location of powerhouse #1 and powerhouse #2 of Rock Island hydroelectric
project.
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fish were identified by species and scanned for PIT tags, clipped
fins, gas bubble disease, and descal e.

After the examned fish had fully recovered from the effects
of the anesthesia, they were released through a 4" PVC pipe from
the recovery section of the tank (elevation 620° ms.1l.) to the
tailrace (elevation 574 ms.1l.) (Figure 5). The release area of
the tailrace was protected from gull predation with parallel
| engths of stainless steel wire at approxinmately 10 foot intervals
above the pipe outlet and across the tailrace area. In addition,
an enpl oyee of the U S. Departnent of Agriculture' s Animl Damage
Control Division suppressed gull (Larus spp.) predation in the
tailrace during the mddle 80% of the spring mgration by various
behavi or nodi fyi ng techni ques.

Fork length neasurenments and scale sanples were taken three
times per week from subsanples of sockeye. Steel head were
categorized as "naturally-produced" or "hatchery" according to
clipped adipose fin, or if an adipose fin was present, a worn
appearance of the dorsal and ventral fins (Peven and Hays 1989).
Hat chery produced steelhead released in Wshington State waters
since 1985 have been adipose fin clipped.

In addition to the snolt nonitoring program subsanples of
chinook yearlings, steelhead, and sockeye were injected with PIT
tags each day between April 17 and My 26. Begi nning cn June 24,
sub-yearling summer and fall chinook were tagged on a weekday basis
until August 15. PIT tags were injected by hand using a nedical
syri nge/ pushrod nechanism with a 12 gauge size veterinary needle
attached. Syringes and needles were sterilized a mninum of 15
mnutes in a bath cf 95% ethanol prior to re-use. A random
subsanpl e of not nore than 150 each cf yeariing chinook, steelhead,
and sockeye were PIT tagged daily. Sub-yearling chinook PIT
t aggi ng nunbers were not to exceed 150 fish/day. Data pertinent to
the snolt nonitoring programwere transferred to the FPC (Portl and,
OR) daily via a personal conputer that was |ocated at the dam The
fish that were PIT tagged at Rock Island Dam were "recaptured" at
the MNary Dam bypass trap, where travel tine estimates were
recor ded. Results of the PIT tagging program will be reported by
the FPC.

US. Fish and WIdlife Service personnel nonitored ATPase
levels weekly from April 17 - WMy 26 for yearling chinook.
Subsanpl es of both PIT tagged fish and run-of-the-river fish were
taken to assess the physiological condition of snolts for travel

time analysis. From June 24 - August 15, District personnel
conducted simlar ATPase sanpling of PIT tagged sub-yearling
chinook three tinmes a week. The results of the sanpling were

reported to the FPC, providing additional data for nanaging the
fish outmgration.
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RESULTS AND DI SCUSSI GN

FACI LI TY OPERATI ON AND HYDRAULI C | NFORVATI ON

The Rock |sland Dam bypass trapping facility operated without
mechanical failure during the snoblt nonitoring program The
trapping facility collected 64,555 juvenile salnmon and steel head
during the 1995 snolt nonitoring program (Appendi x A). Hat chery
fish collected with clipped adipose fins and coded wre tags
accounted for 8,501 yearling chinook, 1,412 sub-yearling chinook,
8 744 steel head and 280 sockeye.

PIT taggi ng operations occ-urred at Rock Island Damto provide
mgration timng rates for md-Colunbia juvenile sainonids. Table
1 summarizes the PIT tag marking program |listing the species
tagged, rearing type, and nunber of fish tagged. Both spring and
summer oult-mgrants were included.

An exanination of daily powerhouse #2 turbine flows in
proportion to total river flow showed a variance in powerhouse
operations during the period of peak salnonid outmgration.
Mont hly average percent of total river flow through powerhouse #2
for the period of April 1 through June 30 ranged from 64.0% to
a;. 0% and daily averages ranged from 53.2% to 98. 1% (Table 2).

Average daiiy hydraulic data fcr Rock Island Dam were supplied
to the FPC, which used the data to devel op an expansion of Rock
Island trap data. The expansion was derived by nultiplying the
actual trap collection count by the inverse proportion of water
passi ng through powerhouse #2 during the sanmpling period (i.e.,
(collection count x 100) /| (powerhouse #2 flow | powerhouse #1 flow
+ powerhouse #2 flow + spill)). A conparison of actual trap
collection counts, the expanded index, and the ten year average
(1995 - 1994) of actual'counts (Table 3) indicated sone differences
in the snolt run timng. The timng of hatchery reieases can
influence the timng Of the annual snolt mgration past Rock Island
Dam

Large differences were observed in abundance of steel head,
chi nook subyearlings, and sockeye conpared to the ten year average
for those species. Chinook sub-yearlings and steel head were nuch
I(ovvglr ar;d sockeye were nmuch higher than the ten-year averages
Table 3).

There was little difference (two to three days plus or mnus)
bet ween the 10% passage dates and the ten year average for chinook
yearlings and subyearlings, steelhead and sockeye snolts. However,
t he 90% passage dates for chinook yearlings and subyearlings and
steelhead were five to seven days earlier than the ten vyear
averages (Table 3).

M GRATI ON TI M NG
Yearling chi nook

A total of 20,744 chinook yearlings was captured at the bypass
trap in 1995 (Appendix A-6). Yearling chinook were present the




Table 1. PIT tag marking at Rock Island Dam, April

- August 31, 1995.

Spring marking (April - May 26, 1995)
Chinook Steelhead Sockeye
Rearing Number Rearing Number Rearing Number
type released type released type released
Hatchery Hatchery 1774 Hatchery
Unknown 4500 Unknown 1190 Unknown 3930
Total 4500 Total 2964 Total 3930
Summer marking (June __ - August 14, 1995)

Chinook

Rearing Number

type relessed

Hatchery

Unknown 3613

Totai 3613
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Table 2. Rock Island Dam powerhouse operations expressed in KCFS and percent streamflow,
April 1 - A~~gust 31, 1995.

Total river flow

Powerhouse #1

Powerhouse #2

Spill

Powerhouse #1

Powerhiouse #2

Spill

Average KCFS

April May June July August
94.9 128.7 148.7 126.4 97.0
(60.1 - 137.4) (82.4 - 180.1) (93.4 - 185.6) (94.7 - 158.5) (74.3 - 123.2)
10.0 26.8 37.7 271 16.9
(0.5 - 34.0) (0.5 - 48.9) (3.4 - 55.6) (3.7 -47.2) (0.5-42.7)
79.7 82.4 102.8 93.7 78.5
(56.0 - 104.7) (64.3 - 100.2) (75.0 - 120.8) (82.0 - 107.6) (65.9 - 92.1)
4.1 18.0 7.0 4.2 0.5
(0.0 - 22.4) (8.0 - 33.9) (0.0 - 30.6) (3.7-5.5) (0.0-4.2)

Averaae percent of total flow
10.5 20.9 25.4 21.4 17.4
(0.6 - 26.4) (0.6 - 32.5) (3.6 -~ 32.2) (3.3-32.9) (0.6 - 38.0)
84.0 64.0 69.1 74.1 81.0
(63.2 - 98.0) (54.0 - 84.4) (53.2 - 95.3) (63.3 - 86.6) (61.1-98.1)
4.4 14.0 4.7 3.3 0.5
(0.0 - 16.3) (5.3 - 22.6) (0.0 - 20.8) (2.9 -3.9) (0.0 - 4.4)

. Monthly ranges appear in parenthesis



Table 3. Comparison of actual, expanded, and the 10 year average (of actual counts) of fish counts for passage dates

for the Rock Island Dam bypass trap, 1995.

Number Date
Species Totals 10% 50% 90% 10% 50% 90%
Chinook Actual 20,744 2,074 10,372 18,670 April 23 May 14 May 29
yearlings Expanded 30,754 3,075 15,377 27,679 April 24 May 16 May 30
10 year avg. 18,350 1,835 9,175 16,515 April 21 May 10 June 03
Chinook Actual 10,295 1,030 5,148 9,266 June 05  July 04 July 29
sub-yeatrlings Expanded 14,193 1,419 7,097 12,774 June 06 July 02 July 29
10 year avg. 23,158 2,316 11,579 20,842 June 03  July 03 August 03
Steelhead Actual 12,372 1,237 6,186 11,135 May 01 May 10 May 23
Expanded 18,084 1,808 9,042 16,276 May 02 May 11 May 24
10 year avg. 18,952 1,895 9,476 17,057 May 04 May 16 May 30
Coho Actual 0 0 0 0 NA NA NA
Expanded 0 0 0 0 NA NA NA
10 year avg. NA NA NA NA NA NA NA
Sockeye Actual 21,144 2,114 10,572 19,030 April 17 April 28 May 29
Expanded 27,066 2,707 13,533 24,359 Aptit17  April28  May 15
10 year avg. 14,732 1,473 7,366 13,259 April15  May 02 May 29
Total Actual 54,260 5,426 27,130 48,834 April 20 May 08 May 24
yearlings Expanded 75,904 7,590 37,952 68,314 April 22 May 10 May 26
10 yearavg. 73,012 7,301 36,506 65,711 April 23 May 17 May 31
Totai Actual 64,555 6,456 32,278 58,100 Aprit 21 May 11 June 25
salmonids Expanded 90,097 9,010 45,049 81,087 April 23 May 12 June 24
10 year avg. 96,170 9,617 48,085 86,553 Aprit 26 May 21 July 10

. 10 year average includes the years 1985-1 994, but does not include 1995.



first day of the snolt nonitoring program April 1, and continued
to be present every day through June 28 (Appendix A). The | ast
yearling chinook was collected on August 2 (Appendix A). The 10%
and 90% passage dates for yearling chinook were April 23 and My
23, respectively. Peak passage of 875 yearling chinook occurred on
May 17. The 10%, 50%, and 90% passage dates of chinook yearlings in
1995 can be conpared to the ten year average in Table 3.

Sub-vzarling chinook

A total of 10,295 chinook sub-yearlings was captured at the
bypass trap in 1995 (Appendix A-6). Peak passage of 1,108 sub-
yearling chinook occurred on July 13. The 10% 50% and 90%
passage dates of chinook sub-yearlings in 1995 are be conpared to
the ten year average in Table 3.

Sockeye
A total of 21, 144 sockeye snpolts was collected at the bypass

trap in 1995 (Appendix A-6). Natural |y produced sockeye accounted
for 98.6% of the total collected, wth the remining sanple
conprised of hatchery fish from the Lake Wnatchee net pen system
of the Rock Island hatchery conpl ex. Daily collection of sockeye
smolts began on April 1 and continued through June 24. The | ast
sockeye smolt was trapped on July 31. Peak passage occurred on
April 17 when 2,546 sockeye snmolts were collected. The 10, 50% and
90% passage dates for 1995 are be conpared to the ten year average
in Table 3.

Juvenile sockeye binpbdal run timng at Rock Island Dam
(Appendix B) is a result of the two stocks of fish (Wnatchee and
Gkanogan) that pass the dam on their seaward migration. \Wnatchee
River outmgrants pass Rock Island Dam primarily in April and
Gkanogan River snolts are nore prevalent at Rock Island Dam in My
(Peven 1987).

St eel head

A total of 12,372 steelhead snolts was coll ected at the bypass
trap in 1995 (Appendix A-G. Hatchery steel head conprised 26.7% of
the total collected (12,372). Daily collection of steel head snolts
began on April 13 and continued through July 1, after which
steelhead were intermttently collected in low nunbers (<10)
t hr ough August . Peak passage of 798 steel head occurred on May 13.
The 10%, s0%, and 90% passage dates for 1995 can be conpared to the
ten year average in Table 3.

Total salmonid run

A total of 64,555 juvenile salnmonids was collected at the
bypass trap in 1995. The total salnmonid run timng is represented
i n Appendi x B-5. The peak passage count of 2,721 on April 17 was
largely a result of the 2,546 sockeye that were collected that day.

The effect of sub-yearling chinook on the 10, 50, and 90%
dates for the total juvenile salnmonid mgration was assessed. A
conpari son was nmade between 1995 and the previous ten year average
(1985 - 1994) of the total juvenile downstream mgration past Rock
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Island Dam and of the =migraticn excluding sub-yearling chinook.

The duration cf the mddle SO% of the total juvenile sal nonid
passage (10% date to ¢0% date) was 66 days (April 21 tc June 25)
with a 50% passage date on May 11. This was just shorter than and
earlier than the ten year average (Table 3). If sub-yearling
chinook were excluded from this analysis, the mddle 80% of the
yearling sal nonids would have passed Rock Island Dam during the 35
day period bketween April 20 and May 24 (Table 3). This conpares to
a 39 day duration for the ten year average with the mddl e 80% (of
that ten year averagej passing Rock Island Dam between April 23 and
May 21. The 1995 mgration of yearlings and total salnonids past
Rock Island Dam was slightly earlier and of shorter duration
conpared to the ten year average.

During the snolt nmonitoring program this year we collected no
Atlantic salmcn (Salmo salar). A few of these fish have been
collected at the Rock Island trapping facility in past years and
are believed to be escapees from a net pen operation above Chief
Joseph Dam

PIT TAG FI SH RELEASE/ RECAPTURE

Groups oI FIT tagged hatchery fish totaling 16,657 fish were
rel eased into the Colunmbia R ver system upstream from Rock |Island
Dam (Tabl e 4). These fish were tagged at U S. Fish and WIldlife
and 'Washi ngton State Dept. of Fisheries hatcheries. The fish were
then released to evaluate the rel ationshi ps between Col unbia River
flow rates and travel tinme. These rel eases consisted of 10,790
yearling spring chinook and 5,867 sub-yearling fall chinook.
Recapture of these previously PIT tagged fish at the Rock Island
Dam noni toring station amounted to 15 fish. These 15 recovered PIT
tagged fish were yearling spring chinook from the releases that
totaled 10,790 fish (0.139% recovery rate). None of the 5,867 PIT
tagged sub-yearling chinook were recaptured at the Rock Island
trapping facility (Dave Marvin, pers. conm).

SUMVARY

Between April 1 and August 31, 1935, 64,555 downstream
m grating salnonids were' collected at the Rock I|sland Dam bypass
trap. Cf this total, 8,501 yearling chinook, 1,412 sub-yearling
chinook, 8,744 steel head, and 280 sockeye were collected that had
cli pped adi pose fins.

The mddle 80% of the salnonid outmgration passed Rock Island
Dam between April 21 and June 25, 1995, a 66 day period. The dates
and duration of the outmgration were extended by sub-yearling
chinook in 1995, If sub-yearling chinook are excluded from
analysis, the mddle 80% of the outmigration was April 20 to My
24, a 35 day period. Sub-yearling chinook conprised 15.9% of the
fish collected at Rock Island Dam in 1335.



Table 4. PIT tagged juvenile chinook salmon released upstream from Rock Island Dam, 1995.

Hatchery Number

release site Agency Race released
Chiwawa pond WA. Dept. F&W Spring 1,497
Enriat US F&W Service Spring 1,194
Leavenworth US F&W Service Spring 1,198
Winthrop US F&W Service Spring 1,496
Carlton pond WA. Dept. F&W Summer 1,485
Dryden pond WA. Dept. F&W Summer 1,103
Similkameen pond WA. Dept. F&W Summer 1,325
Wells US F&W Service Spring 1,492
Wells US F&W Service Summer (sub-yearling) 2,988
Turtle Rock WA. Dept. F&W Fall (sub-yearling) 2,879

Total 16,657
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Appendi x A

Daily salnonid catch, Rock Island Dam bypass trap,
April 1 - August 31, 1995.



Appendix A-l. Daily salmonid catch, Rock Island bypass trap, April1995

Chinook Chinook Steelhead Sockeye Total Total
Date ____yearlings subyear Wild  Hatchery  Total Coho Wild  Hatchery Total  Salmonid Yearling
1 April 1 5 0 0 0 0 1 0 1 7 2
2 April 7 2 0 0 0 0 8 0 8 17 15
3 April 14 24 2 0 2 0 2 0 2 42 18
4  April 25 32 0 0 0 0 1 0 1 58 26
5 April 28 48 0 0 0 0 4 0 4 80 32
6 April 21 30 2 0 2 0 7 0 7 60 30
7 April 18 20 0 0 0 0 6 0 6 44 24
8  April 76 11 5 0 5 0 40 0 40 132 121
9 April 86 19 3 0 3 0 34 0 34 142 123
10 April 41 30 8 0 8 0 34 0 34 113 83
11 April 59 17 1 0 1 0 42 0 42 119 102
12 April 53 15 0 0 0 0 58 0 58 126 111
13 April 48 12 9 1 10 0 66 0 66 136 124
14 April 73 9 11 1 12 0 169 0 169 263 254
15 April 95 23 2 1 3 0 69 0 69 190 167
16 April 103 13 4 1 5 0 65 0 65 186 173
17 April 137 30 8 0 8 0 2532 14 2546 2721 2691
18  April 220 18 5 1 6 0 339 1 340 584 566
19  April 190 10 5 13 18 0 160 0 160 378 368
20 April 221 13 18 16 34 0 315 1 316 584 571
21 April 136 12 6 31 37 0 723 1 724 909 897
22 April 311 12 2 29 31 0 718 2 720 1074 1062
23 April 493 11 18 20 38 0 1740 10 1750 2292 2281
24 April 499 10 10 57 67 0 1789 10 1799 2375 2365
25  April 298 6 7 53 60 0 498 2 500 864 858
26 April 224 7 11 69 80 0 295 2 297 608 601
27  April 279 4 13 126 139 0 758 7 765 1187 1183
28  April 152 8 16 112 128 0 1909 12 1921 2209 2201
29  April 178 0 38 121 159 0 764 11 775 1112 1112
30 April 196 2 34 142 176 0 512 7 519 893 891
Totals: 4282 453 238 794 1032 0 13658 80 13738 19505 19052




‘Appendix A-2. Daily salmonid catch, Rock Island bypass trap, May 1995.

Chinook Chinook Steelhead Sockeye Total Total

Date yearlings subyear Wild  Hatchery  Total Coho Wild  Hatchery Total Salmonid Yearling
1 May 174 3 50 184 234 0 561 2 563 974 971
2 May 568 6 80 393 473 0 296 3 299 1346 1340
3 May 213 4 31 269 300 0 75 2 77 594 590
4 May 251 2 66 404 470 0 187 3 190 913 911
5 May 299 2 68 488 556 0 200 4 204 1061 1059
6 May 308 1 65 460 525 0 205 6 211 1045 1044
7 May 376 5 74 447 521 0 175 8 183 1085 1080
8 May 549 4 72 456 528 0 225 3 228 1309 1305
9 May 629 2 106 690 796 0 264 9 273 1700 1698
10 May 570 2 118 665 783 0 225 7 232 1587 1585
11 May 649 1 123 570 693 0 762 8 770 2113 2112
12 May 602 3 149 595 744 0 801 7 808 2157 2154
13 May 644 10 192 606 798 0 652 23 675 2127 2117
14 May 529 2 209 452 661 0 533 7 540 1732 1730
15 May 695 3 215 357 572 0 567 7 574 1844 1841
16 May 754 2 161 248 409 0 268 14 282 1447 1445
17 May 875 11 101 158 259 0 304 4 308 1453 1442
18 May 691 14 81 111 192 0 154 15 169 1066 1052
19 May 811 14 81 98 179 0 78 10 88 1092 1078
20 May 543 14 83 104 187 0 36 2 38 782 768
21 May 457 5 40 33 73 0 44 4 48 583 578
22 May 518 13 71 58 129 0 35 4 39 699 686
23 May 540 6 44 36 80 0 37 3 40 666 660
24 May 472 8 59 43 102 0 36 3 39 621 613
25 May 487 8 55 11 96 0 30 4 34 625 617
26 May 475 15 40 32 72 0 24 3 27 589 574
27 May 313 8 53 15 68 0 41 2 43 432 424
28- May 256 9 45 10 55 0 95 3 98 418 409
29 May 197 18 25 15 40 0 14 1 15 270 252
30 May 351 45 22 14 36 0 54 6 60 492 447
31 May 375 43 57 41 98 0 33 4 37 553 510

Totals: 15171 283 2636 8093 10729 0 7011 181 7192 333758 33092




Appendix A-3. Daily salmonid catch, Rock Island bypass trap, June, 1994,

Chinook  Chinook Steelhead Sockeye Total Total
Date Yearlings Subyear Wild Hatchery Total Coho Wild Hatchery Total Salmonid  Yearlina

01-Jun 113 48 5 5 10 0 9 1 10 181 133
02-Jun 110 42 16 3 19 0 10 2 12 183 141
03-Jun 107 49 25 9 34 0 11 9 20 210 161
04-Jun 113 31 6 6 12 0 12 7 19 175 144
05-Jun 156 40 6 5 11 0 9 10 19 226 186
06-Jun 116 62 8 9 17 0 12 1 13 208 146
07-Jun 84 38 5 3 8 0 4 0 4 134 96
08-Jun 83 71 6 3 9 0 8 3 11 174 103
09-Jun 82 81 4 1 5 0 2 1 3 171 90
10-Jun 67 103 0 0 0 0 3 0 3 173 70
11-Jun 86 39 6 2 8 0 2 1 3 136 97
12-Jun 51 12 2 5 7 0 1 2 3 73 61
13-Jun 69 8 5 5 10 0 1 0 1 88 80
14-Jun 28 44 3 7 10 0 1 0 1 83 39
15-Jun 29 69 9 5 14 0 2 1 3 115 46
16-Jun 19 88 5 0 5 0 0 0 0 112 24
17-Jun 12 96 6 2 8 0 0 0 0 116 20
18-Jun 14 157 1 1 2 0 2 0 2 175 18
19-Jun 13 80 4 3 7 0 0 0 0 100 20
20-~Jun 9 226 4 2 6 0 0 0 0 241 15
21-dun 19 227 0 3 3 0 9 1 10 259 32
22-Jun 9 155 4 0 4 0 3 0 3 171 16
23-Jun 8 333 3 1 4 0 4 1 5 350 17
24-Jun 10 589 2 0 2 0 5 1 6 607 18
25-Jun 13 610 4 1 5 0 18 1 19 647 37
26-Jun 22 449 2 0 2 0 9 2 11 484 35
27-Jun 4 205 2 0 2 0 7 0 7 218 13
28-Jun 2 231 2 0 2 0 4 0 4 239 8
29-Jun 2 320 0 0 0 0 7 0 7 329 9
30-Jun 2 300 2 0 2 0 3 0 3 307 7
Totals: 1452 4803 147 81 228 0 158 44 202 6685 1882




Appendix A-4. Daily salmonid catch, Rock Island bypass trap, July, 1994.

Chinook  Chinook Steelhead Sockeye Total Total
Date  Yearlings Subyear Wild Hatchery Total Coho Wild Hatchery Total Salmonid Yearling

01-Jul 8 266 1 0 1 0 3 1 4 279 13
02-Jul 4 178 2 0 2 0 2 1 3 187 9
03-Jul 4 141 0 0 0 0 2 0 2 147 6
04-Jul 1 165 1 0 1 0 1 1 2 169 4
05-Jul 3 128 1 1 2 0 9 0 9 142 14
06-Jul 10 135 2 2 4 0 2 0 2 151 16
07-dJul 9 154 0 6 6 0 3 1 4 173 19
08-Jul 10 144 0 3 3 0 6 1 7 164 20
09-dul 6 195 1 5 6 0 1 0 1 208 13
10-dul 1 217 1 8 9 0 2 0 2 229 12
11-Jul 2 218 0 6 6 0 2 0 2 228 10
12-Jul 1 198 0 1 1 0 2 0 2 202 4
13-Jul 1 172 2 1 3 0 2 0 2 178 6
14-Jul 1 81 2 3 5 0 2 0 2 89 8
15-Jul 0 103 0 1 1 0 3 0 3 107 4
16-Jul 0 68 3 1 4 0 3 0 3 75 7
17-dul 1 62 0 0 0 0 4 0 4 67 5
18~Jul 0 55 0 2 2 0 1 0 1 58 3
19-Jul 0 55 0 0 0 0 4 0 4 59 4
20-dJul 0 112 0 0 0 0 4 0 4 116 4
21-Jul 0 110 0 1 1 0 3 0 3 114 4
22-Jul 0 110 0 0 0 0 0 0 0 110 0
23~Jul 0 50 1 0 1 0 1 0 1 52 2
24-Jul 0 57 0 0 0 0 3 0 3 60 3
25-Jul 2 68 0 0 0 0 1 0 1 71 3
26-Jul 0 93 0 0 0 0 2 0 2 95 2
27-d4ul 2 164 1 1 2 0 1 0 1 169 5
28-Jul 1 206 0 0 0 0 3 0 3 210 4
29-Jul 0 154 0 0 0 0 0 0 0 154 0
30-Jul 0 74 0 0 0 0 4 0 4 78 4
31-dul 0 45 0 0 0 0 0 0 0 45 0
Totals: 67 3978 18 42 60 0 76 5 81 4186 208




Appendix A-5. Daily salmonid catch, Rock Island bypass trap, August, 1994,

Chinook  Chinook Steelhead Sockeye Total Total
Date  Yearlings Subyear Wild Hatchery Total Coho Wild Hatchery Total Salmonid Yearling

01-Aug 0 78 0 0 0 0 1 0 1 79 1
02-Aug 0 129 0 0 0 0 2 0 2 131 2
03-Aug 1 147 0 1 1 0 4 0 4 153 6
04-Aug 0 108 0 0 0 0 2 0 2 110 2
05-Aug 0 91 0 1 1 0 4 0 4 96 5
06-Aug 0 84 0 0 0 0 4 0 4 88 4
07-Aug 0 49 0 0 0 0 0 0 o] 49 0
08-Aug 0 72 0 0 0 0 0 0 0 72 0
09-Aug 1 46 0 0 0 0 2 0 2 49 3
10-Aug 0 44 0 0 0 0 2 0 2 46 2
11-Aug 0 69 0 0 0 0 1 0 1 70 1
12-Aug 0 43 0 1 1 0 1 0 1 45 2
13-Aug 0 37 0 0 0 0 3 0 3 40 3
14-Aug 0 21 0 0 0 0 2 0 2 23 2
15-Aug 0 22 0 0 0 0 1 0 1 23 1
16-Aug 1 30 0 0 0 0 2 0 2 33 3
17-Aug 0 30 0 0 0 0 0 0 0 30 0
18-Aug 0 19 0 0 0 0 3 0 3 22 3
19-Aug 0 24 0 0 0 0 3 0 3 27 3
20-Aug 0 8 0 0 0 0 3 0 3 11 3
21-Aug 1 22 0 0 0 0 0 0 0 23 1
22-Aug 0 10 0 0 0 0 3 0 3 13 3
23-Aug 0 17 0 0 0 0 6 0 6 23 6
24-Aug 0 13 0 0 0 0 3 0 3 16 3
25-Aug 0] 26 0 0 0 0 5 0 5 31 5
26-Aug 0 19 0 0 0 0 6 0 6 25 6
27-Aug 0 14 0 0 0 0 3 0 3 17 3
28-Aug 0 31 0 0 0 0 4 0 4 35 4
29-Aug 1 16 0 0 0 0 3 0 3 20 4
30-Aug 0 22 0 0 0 0 2 0 2 24 2
31-Aug 0 15 0 0 0 0 1 0 1 16 1
Totals: 5 1356 0 3 3 0 76 0 76 1440 84




Appendix A-6. Monthly summary of the Rock Island bypass trap catch, Aprit 1 — August 31, 1994.

Chinook  Chinook Steelhead Sockeye Total Total
Month  Yearlings Subyear Wild Hatchery Total Coho Wild Hatchery Total Salmonid Yearling

April 1939 264 825 957 1782 0 3648 144 3792 7777 7513
May 5008 373 2232 5544 7776 0 4296 229 4525 17707 17334
June 1452 4803 147 81 228 0 158 44 202 6685 1882
July 67 3978 18 42 60 0 76 5 81 4186 208
August 5 1356 0 3 3 0 76 0 76 1440 84
Totals 8471 10774 3222 6627 9849 0 8254 422 8676 37795 27021




Appendi x B

Daily juvenile salmonid run timing for 1995
and the ten year average.
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