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INTRODUCTION

The seaward mgration of salnmonid snolts was nonitored by the
Nat i onal Marine Fisheries Service (NMFS)atthree sites on the
Colunbia River systemin 1990. This project is a part of the
continuing Snmolt Mnitoring Program to nonitor Col unbia Basin

sal noni d stocks coordinated by the Fish Passage Center (FPC) for
the Columbia Basin Fish and WIldlife Agencies and Indian Tribes.
It's purpose is to provide tinely data to the Fish Passage
Managers for in seasonflow and spill managenent for fish passage
and post-season analysis for travel time, relative magnitude and
timng of the snmolt migration. This program is carried out under
t he auspi ces of the Northwest Power Planning Council Fish and
Wldlife Programand is funded by the Bonneville Power

Adm ni stration (BPA).

Sampling sites were John Day and Bonneville Dams under the Snolt

Monitoring program and The Dalles Dam under the “Fish Spil

Menor andum of Agreement” for 1990 (Figure 1). Al pertinent fish

capture, condition and brand data, as well as dam operations and

river flow data were reported daily to FPC. These data were
Enco&sorated into the FPC Fish Passage Data Information System
FPDI'S) .

METHODS AND MATERTIALS

JOHN DAY DAM

sanpling at John Day Dam was acconplished by a funnel airlift
punp system of the type described by Brege et al. (1990).
Sanpl es were taken fromunit 5 (gatewell B) this year as unit 3,
our normal sanple unit, was down for overhaul. The 24 hr
sanpling period ran from 1200h-1200h seven days per week

t hroughout the sanpling period. Captured fish were exanined
hourly, and routed into the gatewel | bypass channel for return to
the river. Except for periods of maintenance and the powerhouse
electrical fire that shut down unit 5 from May 29th until June
|Qh, unit 5 was in continuous operation, though turbine |oading
was vari abl e.

THE DALLES DAM

Sanpling at The Dalles Dam from April 10th to July 4th was b

di pnetting fish fromunit 2 gatewell 2 using a crane and a dip
basket of the type described by Swan et al. (1973). The fish
escape orifice was bl ocked andvertical barrier screens were
installed into the mddle gatewell slot of unit 2, which was
operated as consistently as possible through the duration of the
season, August 31st. The gatewel|l wasdi pped hourly, 24 hours



per day for seven days each week during the sanpling period. For
each hourly sanple two dips of 4 mnutes each were nade to insure
gatewel | cleanout. The sanpling day was from 0600h - 0600h.
After processing, sanpled fish were then released into the ice-
trash sl ui ceway for downstream passage.

Afunnel airlift punp sanpling systemidentical to the type used
at John Day Damwas installed at The Dalles gatewell 2-2 on July
4th, after the fabricated funnel and conponents were delivered
from the BPA shop, Sanpling fromJuly 5th to August 31st was by
using this airlift system wunder the same criteria as the
dipnetting; 24 hrs/day, 7 days/week, examning the catch hourly.

BONNEVI LLE DAM

At Bonnevi || e Dam observations of snolt passage throughout the
season were nade from catches in the domnstrean1nigrant&gDﬂw
trap in the bypass channel in powerhouse 1 and zéDSMI ). The
DSM traps and sanpling nethods used were described by GCessel
(1986)for powerhouse 1, and by MConnell and Miir (1982), and
Krcma et al. (1994), for powerhouse 2.

The DSM 1 sanpl er was manual |y operated eight hours per day
(1600h - 2400h), seven days per week. The hourly sanpling rate
was adjusted on a dally basis depending on snolt nunbers, but was
generally set at 6 to 15 mnutes per hour (10-259% at which tine
the trap would be raised and all fish exam ned. During unusually
high snmolt passage, the sanple rate was adjusted on an hourly
basis to a mninmumof 1 mnute per hour as necessary.

The DSM 2 automatic sanpler was normal |y operated 24 hours per
day, seven da¥s per week. This sanpler travels at a constant
rate back and forth across the width of the channel and randonly
intercepts approximately 10% of the snolts passing through the
DSM hese fish were routed to hol ding raceways where they were
exam ned after the end ofeach sanple period (2400h - 2400h).
After exam nation, sanple fish fromboth DSM1 and 2 were routed
back to their respective bypass channels.

SAVPLI NG PROCEDURES

Specific data collected and reported to FPC atthe end of the 24
hour sanple period at each of the three sanple sites include:

1) Total sanple nunbers for each sal nonid species;

2) Hourly diel passage information where possible;

3) Recording of all marks and brands;

4) DescalIng, general fish condition and nortality;
5) Subsanple forl engths by species; and

6) Project, river, turbine and spill flow data.



Sal monid smolts at John Day and The Dal |l es were preanesthetized
using a solution of benzocai ne and al cohol (nmethod as descri bed
by Matthews et al. 1985) prior to handling to reduce stress and
then transferred to an exam nation trough containing a snall
amount of tricaine (Ms-222) anesthetic to keep fish calm during
examnation. At Bonneville, fish were net-transferred directly
into the anesthetic in the examnation trough. Fish were then
routed to recovery tanks before being released to continue their
magration. Al flow data for each sanple site were obtained from
t he Corps of Engi neers (CoE).

Sanpling periods for each sanple site are shown in Figure 2.
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FIGURE 2. Snolt Mnitoring Season, by Site, 1990

Sanpling frequencies are as foll ows:

John Day Dam ------ Daily; 24 hourly sanples, 3/27 to 10/31.
The Dalles Dam---- Daily; 24 hourly sanpl es.

Gatewel | Dipnet, 4/10 to 7/4

Arlift Punp, 7/4 to 8/31

Bonnevil |l e Dam

PH 1, DSM --- Seven days per week; 8 hourly sanples
plus diel sanples, 3/12 to 11/30.
PH 2, DSM --- Seven days per week; 24-hour cunul ative

sample, 3/12 to 11/30.



RESULTS AND DISCUSSTON

The results ofthe hands-on assessnents of snolt novement into or

t hrough the hydroelectric facilities at the listed sites are
Summarized in Table 1 for the 1990 field season. Three types of
fishcounts arepresented in the table: Total Sanple fish counts;
Esti mated Col | ecti on counts which are sanple counts adjusted for
sanpl e rate where applicable; and Passage |ndices which are
collection counts divided by the proportion of flow passing
through the sanpled system to adjust for daily fluctuations in

proj ect operation. I ncl uded in the appendices is a graphic
coverage of the di el and seasonal passage patterns and flow at
John Day, The Dalles, and Bonneville Dans. Sone duplication my
occur in other summaries. Al diel patterns have been adjusted
toelimnate the effect of the sanpled unit flow fluctuations on
fish passage by multiplying the hourly sanple count by the
percent hourly deviation fromaverage fl ow over the 24 hour

period through the sanpled unit.

JOHN DAY DAM

Based on the catch fromthe airlift punp sanplin% sgstenloperated
ingatewell 5-B, there was an index total of 1,117,384 smolts

over the 1990 season at John Day Dam This is about 44% | ess

than the total index of 1,979,670 for the 1989 season, and is

about 58% | ess than the 5 year average of 2,636,802; since 1985
when subnersible traveling screens (STS) were install ed.

This significant decrease in snolt nunbers may be largely
attributed to the change in the sanpled unit, as past indices are
based on samples fromunit 3 which collects a higher proportion
of fi sh passing the powerhouse than unit 5. Another factor was

t he shutdown of the sanpled unit 5 on April 16-19; June 21-22;
August 13-15; and the eleven day shutdown when the John Day Dam
electrical fire occurred from 1700h on May 29th until 1900h on
June 9th. This period al one represents approxi mately 5% of the
sanpling season during atine when significant nunbers of fish
were being flushed out of the river systemdue to increased river
flows. The unfortunate timng of this shutdown, occurring during
the latter part of the spring mgration and the beginning of the
sumer migration, had a definite inpact on the total fish nunbers
sampled.

River flow, Unit 5 discharge and spill are presented in AppendiX
A Figure | for the 1990 season. otal river flow increased
sharplyinlate May through early June froman average of 212
KCFS, to a high of 375 KCFS on June |Qh, necessitating
overgeneration spill through the system Spill began when the
power house was shut down on the evening of May 29th and reached a
peak of 277 KCFS two days | ater. The powerhouse was conpletely
shut down until May 31st when two units were restarted; and by
June 2nd seven units were operational.




TABLE 1.

SPECIES

1EARLING
CHINCOK

SUBTEARLING
CHINOOK

WILD

STERLHEAD
{UNCLIPPED)

EATCHERY
STEELHEAD
{CLIPPED)

COHC

SOCKBYR

TOTAL
CAI(H

SUMMARY OF 1990 SMOLT MONITORING ACTIVITIES
AT JOHN DAY, THE DALLES AND BONNEVILLE DAMS.

SIT8

JORN DAY
THE DALLES
BONNBVILLE PEfl DSKZ/
BONNEVILLE PRE2 DSN

JOHN DAY

THE DALLES
BORNEVILLE PH$1 DSX
BONNEVILLE PH$2 DSN

JOHN DAY
THE DALLES'’

BONNEVILLE PH{1 DSK°/

BONNEVILLE PH}2 DSM

JOHK DAY

THE DALLES
BORNEVILLE PH}1 DS
BONNEVILLE PH$Z DS

JOHK DAY

THE DALLES
BONNEVILLE PH}1 DSN
BONNEVILLE PH}Z DSM

JOHN DAY

THE DALLES
BOKNEVILLE PH§! DS
BONNEVILLE PH}Z DSM

JouK dard
THE DALLES
BORKEVILLE PH#L DS
BONNEVILLE PE2 DSN

TOTAL
SANPLE

6,992
3,310
23,843
5,463

39,662

8,895
80,422
20,469

5,08
918
3,89
238

1,32
2,101
5,525

208

§.261
473
43,030
6,300

1,753
249
4,53
184

87,559
15,946
161,251
32,839

BRANDS IN
SANPLE

132
§2
86
23

kb
52
189
3]

[

ISTINATRD
COLLECTION

26.992
3,310
136,216
34,630

39,602
8,895
658,102
204,690

5,028
318
36,812
2,380

7,821
2,10
64.400
2,050

§,261
n
385,826
§3,000

1,188
2149
42,633
1,640

87,559
15,946
1,364,589
328,390

psTIOTILY
]

361,368
50,723
33,19
WA

513,669
177,338
1,219,778
§/A

68,428
14,889
62,826

N/A

85,349
13,004
85,056

N/A

34,342
9,188
677,413
N/A

23,592
5,083
81.403
¥/h

1738
280,234
. 439,268
¥/

e my
avs

Data Source: Fish Passage Tata Serv

1/, PP is 7ish Passage index; zcilectica counts are adjusted for ruver flow
b)

2. OSM is DownStream Migrast facility.
3. Aay w1ld steelbead brands are counzed with hatcdery steeikead.

4/, Outages of Unit 5 make all 199C Jchn Say Daa indites ar underestilale.

1997 1cdices at John Day Dam shculd not be ccaparsd o histeriial

1cdizes based an Unit 2.
5. B2 for year.:ng chinock azd stesihead at The Zalles and Bonmeviile Zam were adjusted
down because of unplanmed barge releases adcis Jeirn Tay Day oo May Il

e ]



The summer spill season at John Day ran from June 7th through
August 23nd. The 20% of instantaneous flow for 10 hours each day
aut hori zed under the "Fish Spill Menorandum of Agreement" for
John Day Damtook place from 2000h - 0600h during this period.
The seasonal average flow spilled over the season was 10. 7%

i ncluding both overgeneration and authorized spill.

Qutages of unit 5 over the season make estimated percent of
passage dates either gross approximtions or inpossible (noted by
N/A). Estinmated dates for the 10 to 90% segnent of snolt passage
by species are |isted bel ow

10% 90%
Yearling chinook - - - - - - 4/25 N/A
Subyearling chinook - - - - N/A N/A
Steel head, wld - - - - - - 4/26 N/A
St eel head, hatchery - - - - 572 N/A
Coho = - - = = = ===~ - - 4/27 N/A
Sockeye- - - - - - - - - - 5/4 N/A

Seasonal passage patterns for John Day Dam are presented by
species in Appendix A Figures 2-7. \Wen these passage patterns
are conpared with those at The palles, it is obvious that _
significant nunbers of fish of all species passed John Day during
the period of shutdown; My 30th through June 9th.

Weekl y diel passage patterns are presented for each species in
Appendi x A, Figures 8-40 and were adjusted to eI|n1naEe t he
effect of unit 5 hourly fluctuations on fish capture.’ Patterns
were consistent with previous years in that the mpjority of
passage (75 to 95% occurs during night time hours at John Day
Dam (Sins et al. 1976 and 1981). Typically, juvenile sal nonids
move into the forebay during daﬁl|ght hours, then sound and nove
t hrough the spillways and powerhouse at dusk reaching a peak
during the night and dropping off sharply after sunrise. There
were no reversals of this pattern during the 1990 season

There were no major operational problems with the airlift system
during the 1990 sanpling season. Due to the inproved design of
the airlift funnel i1nstalled |last year, there were no debris
plugs encountered the entire season. The fish handling building
was expanded to accommodate two new al um num fish holding tanks
and the old fiberglass tank which can now be used for delayed
nmortality testing.

The percentage of descaling and nortality in the sanple at John
Day Dam for 1988 through 1990 are listed by species as follows;

‘/ Diel passage is shown for a mininumcatch of 500 fish per
meﬁb_for a% speci es except Sockeye where a mninmum of 400 per
week i s used.

6



TEARLING SUBYBARLING
. CHINOOK CHIROOK STEELHEAD
DESC NORT | DBSC NOR? | DESC  NOR?

COBO
DESC

SOCKEYR
DESC  NOR?

KORT

693 3.52 198 276 | 869 172
1072 2.01 496 275 777 041
1.83 150 6.20 4.96 [ 962 137

£.18 179
6.40 019
652 010

508 0.73
12.08 0.67
8.09 182

1989
1990

A graphic presentation of the percent of descaled fish in the
sanple for 1990 conpared to 1989 and 1988 levels is shown in

Fiagure 3.

PERCENT DESCALING Q./er t.he Spri ng
4%+ — = —— - —— . mgration the
! [T e , . per cent age of descal ed
12% 1  PZwes ["Iwes [ 71190 | . fish in the sanple
osd T : ;i} | steadily increases for
CoAN P N every species through
. gﬂi . {':}-!I May. = For the summer
| 2 NI S subyear|ing nigration,
SN N f‘:| typically the 1ncidence
N ! ‘\.[:f ; \i i of descaling, nortality
a1 Ay | Q{ w and di sease peaks from
P AN | A S | ate June through July
Ad L&l | B and then begins to
| GTEELWEAD  0OWO  SOCKEVE drop.
FIGURE 3. PERCENT DESCALING, JOHN DAY In an effort to
DAM, 1988, 1989, 1990. eval uate the background

mortality of sanpled
_ _ fish at John Day, a
series of delayed nortality tests (48 hr. holding) were conducted
in May on yearling chinook and steel head, and in June through
July on subyearling chinook. Fish were not handled beyond the
collection in the airlift basket and gravity flow delivery into
the holding tank. There was a range of 25 to 60 fish per test
group and the fish were not disturbed during the 48hr hol ding
period. Conbined delayed nortality tests results are as follows;

Ave H,0 # of Total % % % of Yorts
Speci es Month % Temp. Tests Fish Desc. | Mrt. Descal ed
Yrig. Chin. May 57 6 194 11.8 2.1 75
St eel head May 58 2 73 17.8 1.4 0
Subyrlg. Chin. June 66 5 245 2.9 0.8 50
Subyrlg. Chin. July 71 6 228 0.9 8.3 0




Mortality for subyearllng chinook peaked along with water
temperatures in late July. Descaled fish had a higher incidence
ofnortality than healthy fish in these tests.

Aneffort to measure the brand recovery efficiency of fish

handl ers at John Day Dam using yearling and subyearling chi nook
war al so conducted this season. Ten brand recovery tests were
done usi ng yearling chinook and three tests were conducted using
sub¥earl i ng chinook. For each test approximately 20 to 30 fish
collected fromthe hourly sanple were branded with a >Y brand
using a variety of rotations and |ocations. The fish were held
for 48 hours and then introduced, wthout the fish handler’s
knowl edge, into the airlift basket. The fish were either

i ntroduced inmmediately prior to enptying the basket into the fish
handl ing building or just before it was | owered back into the
gatewell to be left until the next hourly sanple for recovery
evaluation. Conbined brand detection test results are as
follows;

i of Total Total # Per cent
Species Tests Branded Recover ed Recover ed
YearT1ng Chinook 10 273 240 90%
Subyearling Chi nook 3 64 57 89%
Tot al 13 337 303 90%

Fish handlers at John Day Dam were able to detect and record a
total of 303 out of 337 branded chinook introduced into the
ranple for a detection rate of 90% W intend to continue this
eval uation for the 1991 sanple season at John Day Dam and
institute a simlar series of evaluations at Bonneville Dam

The incidence of subyearling Chinook fry (< 60omm)in the sanple
this season was virtually non-existent, totalling 30 fish
captured from May through md June.

I nci dental capture of juvenile Anerican Shad (Al osa sapidissina)
at John Day Damis presented in Appendix E, Figure 1. Shad
capture began to occur regularly near the end of July and peaked
through | ate August. The 1990 sanple count for shad was 5.3
times greater than the 1989 count (1990-327,621; 1989-61, 543).
Juvenile Pacific Lanprey (Entosphenus tridentatus) first appeared
in sanples from March 26th through July 12th wth two distinct
peaks on my 4th and June 6th (see Appendi x E, Figure 3).

THE DALLES DAM

Due to uncontrollable set-backs, sanpling at The Dalles Dam wth
the proposed airlift punp systemfor the 1990 spill nonitoring
season wadel ayed until installation on July 4th. Gatewell

di pnetting was chosen as an interim sanpling nethod starting
April 10th. Both are considered gatewell clean-out nethods, Sims

8



et al. (1981) therefore the data will be treated equally. Due
to the majority of fish (55.7% being caught in unit 2-2 out of
the three gatewells sanpled in 1989, and the decision to nonitor
with a single airlift punp system sanpling was restricted to
unit 2-2 during the 1990 season.

Nunbers of fish captured in the gatewell at The Dalles Dam are
relatively |ow because there are no STS screens to quide fish up
the gatewells at this project. Based on vertical distribution
tests conducted at The Dalles Dam (Monk et al. 1986) the
percentage of fish passing through a turbine unit that wll enter
unscreened gatewells ranges between 14-43% for spring mgrants
and 4% for subyearling chinook.

River flow, average sanpled unit discharge and spill are shown in
Appendix B, Figure 1. Rver flows ranged froma high of 366.5
KCFS on June 6th to a low of 93.8 kcrs on August 8th.  Unit 2

di scharge went froma low of 7.7 KCFS on April 15th to a high of
14 KCFS on June 10t h. Spill varied greatly froma high of 159.2
KCFS on June 10t h when substantial overgeneration flows were
being spilled, to a low of 5.5 KCFS on August 7th.

The seasonal passage Eattern by species is graphed in Appendi x B,
Figures 2-7. The peak passage for hatchery steel head on June 2nd
and 3rd (App. B, Figure 5) was exaggerated by the John Day Lock
closure due to the power house failure. Two barges, |oaded with
nearl¥ 600, 000 fish, 85< of which were Snake River steel head,

0

were forced to release their cargo into the head of the John Day
Pool. This, and the coincidental high flows flushing many of the
fish still in the systemdown river, resulted in passage peaks

for every species on or around the first of June.

Estimated dates for the 10 to 90% segnent of snolt passage at The

Dalles are difficult to develop with confidence because of the

| ow nunbers of fish captured and the many influences at this site

on fish capture. Dates for the 10 and 90% of passage estimated

Z?EGyeaélgﬂg chinook were 4/17 and 5/28; and for steel head were
an :

To facilitate snolt passage, the respective 10 and 5 percent of
daily average flow authorized to be spilled under the “Fish spil
Menor andum of Agreerment” during the spring and sumer spil

season at The Dalles, was concentrated into 8 hours per day. The
spring spill season ran from May 1st through June 7th. Hours of
concentrated spill took place from 200Ch - 0400h, averaging 14%

of daily avera%e flow over the spring period. The sunmer spill
season |asted from June 7th through August 23rd. Hours of dally
spill continued to run from 2000h - 0400h, with an overall 10.2%

of daily average flow being spilled.

The apparent relation between spill and daily count at The Dalles
Damis shown in Figure 4. Total fish count rose steadily to a



ﬁeak of 1,170 fish on June 3rd, when spill was increased from an
ourly average of 64.2 KCFS to 159.2 KCFS to handl e excess
overgeneration flow through the system  Sanple nunbers then fel
to a total count of only 55 fish on June 4th. This inverse
;elatlgpship is consistent for the entire period graphed in
igure 4.

WIllis (1982) estinmated
t he maxi mum bypass

DAILY COUNT KCFS efficiency of The
1400 T———— — - 180 Dal | es Dam sl ui ceway to
1200 - i - 180 be 40% when there is no
' i L 140 spill, and that it was
1ooof - 120 i nversely proportional
800 4 | 100 to spill. Since flow
. ; through the sluiceway
800 - r 80 i's not incorporated
‘ 80 into the index formula,
400- L 40 it is pqsséble_thﬁt th
4 passage index is | ow
2001 DAILY COUNT zo hs mich as 40% dur i ng y
VAY 23 JUNE 1 JUNE 10 JUNE 22 ts?%?%e\r/]vg;r sopogr ation
FIGURE 4. AVERAGE DAILY SPILL VERSUS when there is no spill.
DAILY COUNT, THE DALLES DAM, JUNE 1990. Fish travel higher in

the water colum during
the day than at night,

_ _ _ WIllis (1982), and
since the sluiceway is closed from about 2000h to 0430h, this my
anmplify the under-estimation of daytime passage, and increase
night tinme smolt interception. This could be creating diel
gahteyn generated by sluiceway and spill operation, not fish

ehavi or .

The weekly diel passage patterns shown in the Appendi x B Figures
8-36, seemto reflect this." They show an increase in fish

count shortly after 2000h, and a decline in fish count shortly

af ter 0500h which roughly coincides with the operation of the ice
and trash sluiceway. This is true even during periods of spill.
No d|e11pattern I's presented for sockeye due to the |ow capture
rate. he diel passage patterns have been adjusted to elimnate
the effect of unit 2 fluctuations in flow

Subyearlin? chinook catch results at The Dalles indicate that the
maj ority of the passage seemed to have occurred while dipnetting
wi th sanpl e nunbers dropping off sharply around the time of the
airlift installation (Figure 5). Project operation and sanpled
unit discharge did not change significantly during this period,

-/ Diel passage is shown for a nmininmumcatch of 100 fish per
week.

10



therefore an analysis of the data along with the differences in
sanpling efficiency between airlift and dipnetting nethods shoul d
be considered. \Wen the percent of total subyearling chi nook
passage for June through July is plotted for John Day and The
Dalles in Figure 5, it shows that the largest decliné in fish
nunbers (82% occurred on the two days prior to the airljft
installation (596 to 109) at The Dalles. \Wen the airlift was
installed during the July 4th-5th sanple period, ten hours of

whi ch included gatewel| dipnetting (this was a full 24 hr. sanple
period with no significant fish [oss), there was a 65%drop in

sanpl e nunmbers (109 to 38).

Furthermore, Figure 5 shows that the peak passage period at John
Day precedes that of The Dalles by about 5 days. Both occur
before the July 4th installation of the airlift at The Dalles.

PERCENT OF SEASON TOTAL

6.0%
' “*  AIRLIFT i
o JOHN DAY DAM | 4. 0%
DAILY CATCH ~a ! Lore

b L
L e IS il p2.0%
[ Y L)

AP n \.4 TN i !

),N . \ \“)-‘. ‘*Ji 0 0%
DIPNET | AIRLIFT '

[ Y |

8.0% |

T ~—86.7%
6.0% { THE DALLES DAM !

{
4.0% -*i "',Il,""’ - -
{ DAILY CATCH v .4+
2.0%4 T . 1
e . I'_*’ '1.2*-’_ PR}
0.0% hrmmsstimpr e QA e N e

LEMRIRIRE ] N
JUNE 1 JUNE 10 JUNE 20 JULY 1 JULY 10 JULY 20 JULY 31

— 4.5%

FIGURE 5. COMPARISON OF DAILY CATCH,
THE DALLES/JOHN DAY DAMS, JUNE-JULY

st udi es conducted at John Day Dam (Sins et al. 1981) before STS's
where installed have shown that airlifting is quite efficient,
averagi ng 94% over 16 tests involving 6,847 fish. Conditions at
The Dalles Dam are simlar except that the funnel is placed

hi gher in the gatewell which, wth the absence of a strong up-
welling effect usually created by STS screens, may |eave a.
sanctuary area for fish below the funnel. Fish could possibly
avoid capture in this sanctuary area and so contribute to the |ow
nunbers of fish captured at this site. However, both the dipnet
and the airlift were operated at the same depth, approximately 35
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feet above the bottomof the gatewel|l due to a constriction at
this point. Del patterns between airlift and dipnetting nethods
were identical.

The data seens to indicate that the subyearling fall chinook run

had peaked prior to the installation of the airlift. It is also
likely that the high runoff flows at the start of the summer
magration, necessitating high spill levels, flushed nost of the

fish down river prior to the first of July.

Descaling and nortality in the sanples at The Dalles Dam for each
speci es are shown bel ow;

PERCENT PERCENT

SPECI ES DESCALED MORTALI TY
Year||n?_Ch|noc_Jk—---6.6 7
Subyearli ng Chinook - - 2.5 7
Steelhl_elgld r\]/\b’ld ----- 7.0 i
tchery - - - - - 14.7 .a
Coho - - - - Y ..... 8.8 )
Sockeye - - - - - - - - 8.4 6

The May 29th John Day Dam powerhouse failure and subsequent

sgl I1ing of all inflow resulted in dissolved gas |evels of about
135% bel ow the project for several days until it dropped to 120%
by June 5th. From May 31st through June 4th, synptonms of gas
bubbl e di sease such as bubbles on fins, operculum or nouth and
henoraging at the fin base of fish in the sanple at The Dalles
Dam were observed in 5.7% of 246 yearling chinook; 10.9% of 46
sockeye; 17.4% of 23 coho; and 5.0% of 1,727 steel head.

BONNEVI LLE DAM

Catch numbers from the DSM sanpler in powerhouse 1 generated an
index total of 2,439,268 at Bonneville Dam This is a 19.5%
overal | decrease fromthe 1989 DSM 1 index total of 3,028, 403.
Subyearling upriver brights, however, appeared to fare well this
year with a 160% increase in index based on counts after June 1st
(1990 929, 100; 1989- 357, 522).

Daily river flow, spill and di schar%e from powerhouse 1 and 2 are
ﬁ_resent ed in Appendix C, Figures |-2. River flows ranged from a
i gh of 371 KCFS on June 9th to a |low of 89 KCFS Septenber 16th.
Spill peaked on April 23rd at 140 KCFS. Powerhouse 1 discharge
ranged from 140 KCFS on April 23rd to 38 KCFS on Septenber 9th.

As in previous years, operation of powerhouse 2 was restricted
during the Primary part of the monitoring season due to low fish
gui dance efficiency. During the spring water budget period
several units were operated during daylight hours when total
river flow exceeded the maxi num generation of PH 1 plus 75 KCFS
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daily spill. In addition, powerhouse 2 was operated in July
during the NVMFS tests and again in Septenmber for adult collection
pur poses.

Water control and sanpling equipnent in the downstream m grant
channel of powerhouse 1 conpleted another relatively _
uninterrupted nonitoring season. Equipment failure resulted in
#ust three hourly sanples to be mssed out of a total of 2,112
or the nonitoring season

Fish capture patterns for DSM1 and DSM 2 are presented in
Appendi x C, Figures 3-14. The spring passage pattern for
subyearling chinook mainly represents large releases of Spring
Creek hatchery reared tul'e stock intothe Bonneville Pool. These
rel eases occurred March 15th, April 12th, and May 17th. The
sumrer passa%e pattern for subyearlings after June 1st mainly
represents the Port|on of the run which are prinmarily upriver
brkght st ock. t should be noted that the capture Patterns for
DSM 2  (Appendix C, Figures 9-14) nore strongly reflect

power house 2 discharge than relative fish abundance at this point
in the river. The dates are noted on these graphs when the
sanpl er was taken out of service to avoid intercepting research
test fish or massive Spring Creek Hatchery rel eases.

Dates for the 10 to 90% segnment of snolt passage for each species
neasured at the DSM1 are presented bel ow

10% 90%
Yearling Chinook- - - - 4/16 5/22
subyearling Chi nook - - 4/21 7/8
"Brights" - 6/7 7/12
Steel head, wild - - - - 4/30 6/2
hat chery - 5/1 6/5
Coho- = = = - = - - - - 4/23 6/9
Sockeye - - - - - - - - 5/8 6/5

A series of tests were conducted again this year to evaluate our
fish handling procedures by neasuring short-term nortality rates
348 hour hol di ng) of handled and non handl ed test groups. As in

989, tests were conducted on yearling chinook in My and
subyearling chinook in July. n addition, tests were conducted

on sockeye smoltsin May. The details and expanded results of
these tests are presented in Appendi x D

As was the case in 1989, no significant difference in short term
mortality was found to exist between handl ed and non handl ed
groups of both yearling and subyearling chinook. For yearling
chi nook, handl ed and non handled groups resulted in a total
mortality of 1.88% and 1.49% respectively. For subyearling

chi nook, tests results were 1.62% handl ed and 2.72% for non
handl ed groups.

13



In contrast, the nortality of handl ed sockeye smolts was found to
be significantly greater than the non-handled groups. O the 18
replicate tests, sockeye suffered a 15.9% nortality on handl ed
groups, While non handled groups averaged 11.7% O the total
sockeye sanpled in DSM1 this season, 37.7% were descal ed as
conpared to 7.1% of yearling chinook and 2.4% of sub%/earl i ngs
(see Figure 6). This high descaling is indicative of the poor
condition of sockeye snolts upon capture and was reflected in the
sockeye collected for the delayed nortality tests wth 35% being
descal ed. Physi cal condition played an inportant role in snolt
survival for all species tested in both treatment and control
groups with 86% of the total nortalities in each group being
descal ed, indicating that nmost fish died from being descal ed, not
from handl i ng.

Anabnormal |y high rate of descaling for sockeye LB?. 8% in the
normal June 1 sanple led to an investigation of the health of
these fish at USFWS National Fishery Research Center at WIlard.
The gills of these sockeye were found to be heavily infested wth
Trichophrya and the body descal ed enough to cause nortality.

For the 1990 season, incidence of descaled fish sanpled in the
psm 1 increased somewhat over the 1988 and 1989 |evels.

Percent ages of descali n% and nortality in the sanple at DSM 1 and
2for 1988, 1989, and 1990 are listed by species bel ow

BONNEVI LLE DAM DsM#1
YEARLIKG  SUBYEARLING

‘ CHINOOK  CHINGCK STEELHEAD 1)) SOCK
TEAR A DBSC % NORTI% DESC % MORT Y DESC % NORT %/ DESC % NORT [% DESC % MOR?

1988 I 44 00 J . 0.2 33  0.1| 235 68
1989 ' 43 6. PRI N | 44 11 j33 002 172 0.1
9% 7. 01° 24 05| 112 0.3 54 1] 377 1.0

BONNEVI LLE DAM DsM#2
{ YBARLING SUBYBARLIKG
| CHINOOK CHINQOK STEELHEAD | COHO i S0CK
7EAR % DESC % NORT % DESC % MORT % DESC § NORT!% DESC % NORT:% DESC % MOR?

!
1988 i 16 24| 22 41| 76 18| 34 13| 138 151
Wey 4T 3 06 11 48 16| 32 21| 187 165
1593 54 3.7 L1 14 78 46 40 03 213 31

O specific concern are this year's elevated descaling rates in
the DSM 1 sanple for both steel head and sockeye smolts. The

i nci dence of descaling for steelhead was 11.2% this year, nore
than twice the previous two year average of 5.3% ockeye rates
averaged 37.7%, nearly double the previous two year average of
20. 3% (Figure 6, page 15).
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FIGURE 6. PERCENT DESCALING. BONNEVILLE
OAM DSM# 1, 19688, 1989, 1990.

plotted in Figure 7.

cunul ative descallng, however. The

Sockeye have a
consistently higher

overall incidence of
descall ng over the
years at Bonnevill e,

possi bly due in part
this delicate species
havi ng to pass sever al
projects before
reachi ng Bonneville Dam
which anplifies

cunul ative stress and
descal |l ng. The daily
I nci dence of descallng
for sockeye sanpled at
Bonnevil l e, John Day,
and MNary dams is

The dramatic increase in the rate of

descaling recorded at Bonneville indicates nore of a problemthan
data seens toindicate that

sockeye are being inpacted either at The Dalles and/or Bonneville

proj ects.

PERCENT DESCALINQ

70% T
|
60%
|
50% -
40%‘4 _,\
]‘ "\
20%4 /| s
P /¥;><f:
~ s
10% s
%N rm—rT T T T T T T T Ty
MAY 1 MAY 10 MAY 20 MAY 31
DATES
FIGURE 7. PERCENT OF DAILY DESCALING
FOR SOCKEYE. BONNEVILLE DMS#l, JOHN DAY
AND McNARY DAMS, MAY 1880
The daily incidence of descaling for speci es sanpled at
Bonneville increases over the latter half of the spring
m gration.
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The resultant spill from the John Day powerhouse shutdown on May
29th raised dissolved gas levels to around 135% below the project
for several days. A level of 120% saturation reached Bonneville
by May 31st and symptoms of gas bubble disease were first
observed in the June 1 sample. The incidence of gas bubble
disease symptoms in the sample at the DSM 1 are as follows;

YEARLING CHINCOK |SUBYRARLING CHINGOK STEELHBAD SOCKEYE COHC

T

} i ygas { } y qas } t gas { % qas } % gas
DATES sanple | disease | sample | disease | sample | disease | sample | disease | sample | disease

June | 113 3.0 §38 0.2 189 29.0 19¢ .5 358 8.0

e {104 0.0 156 0.0 663 | 23.0 102 0.0 M2 1.0
i 08 A 161 ‘.

jise 4 100 5.0 191 {0 21 3.0 102 5.0 It 1.0

1314 .0 76 14.0 23 8.0

~>

June 3

juge 5 ' 3 .0 487 0.

<>

147 2.0 RN 3.9 301 1.0

June § ¢S 2.0 610 1 6. 121 25.0 218 1.0

(2%
wn
(V=3
~>
L=

Incidence of the disease symptoms were highest in steelhead
smolts, affecting 74% of the sample on June 3rd. Many of these
steelhead traveled downstream with the super-saturated water as a
result of being dumped into the John Day pool. The downstreanm
progress of two transport barges carrying these fish was thwarted
when the navigation locks shutdown after the fire. 1Incidence of
gas bubble disease decreased after the June 3rd high and by June
13th symptoms were no longer observed in smolts captured at
Bonneville Dam.

Six diel tests were conducted with the DSM 1 this season; three
tests were conducted in May, one in June, one in July, and one in
August. The DSM 1 sampler was operated hourly for 24 hours
during these tests. The resulting hourly sample counts are
adjusted to account for hourly changes in flow through powerhouse
1 and are presented in Appendix C, Figures 15-34.°' Peak passage
for most species generally took place at or just after sunset
with a lesser peak near sunrise.

On these diel test dates the percent of daily smolt passage
during the normal sampling hours (1600h - 2400h) can be
appraised. Figure 8 compares the percent of daily passage for

2/ Diel passage 1s shown for a minimum catch of 100 fish per
day.
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the conbined diel tests during three eight hour periods for each
species. |f normal sanpling hours were in effect for these

dates, 25.6% of yearling chinook, 38.9%of subyearllng chinook,

29. 4% of steel head, 40% of coho, and 67.4% of sockeye woul d have
been col |l ected out of the 24 hour period.

1800-2400 0000-0700 0800- 1600 The juvenile American
- shad col | ection count

began increasing in the
Ghinoox | 26:6% l_‘°-3* psMm1 in md August and
N~ peal;]ed on Novenber 23rr(]1I
i with mnor peaks at the
B ook | 389% | 306% end of August and

t hrough Cctober. (see

Appendi x E, Figure 2).
The incidental catch of
juvenile shad for 1990
was al nost seven tines

STEELHEAD 20.4% 37.4%

COHO 400% | 33.3%

= -3 reater than in 1989
—— e 1990- 2, 934, 762;  1989-
435, 441)) which may be
SOCKEYE . 67.4% B due in part to the 36%
L ! I ncrease in the 1990
" Diel dawe, 6/1, 5/16, 6/28, ) adult run (Bonneville
6/28, 7/12 and 8/17. fish | adder counts).

FIGURE 8. DIEL PASSAGE, DSM#1.
% CONTRIBUTION, BY SPECIES DURING
MEL PASSAGE.

The collection count of H uvenile pacific lanprey for 1990 in the
DSM 1 (see Appendix E Figure 4) was only about 1/20th of the
1989 count (1,780 for 1990; 34,747 for 1989). Lanprey counts
peaked on June 13th and el evated counts lasted only 6 days, in
contrast to the 1989 peak which occurred on March 30t h.

SUMMARY

The 1990 snolt nonitoring project of the National Mrine

Fi sheries Service provided data on the seaward mgration o
juvenil e sal mon and steel head at John Day, The Dalles and
Bonneville Dans. Al pertinent fish capture and condition data
as well as dam operations and river flow data were provided to
the FPDIS for use by Fish Passage Center in developing fish
passage indices and migration tining, and for water budget and
spi |l managenent.
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DELAYED MORTALITY TEST RESULTS - BONMNEVILLE DAM, 1980

METHODS

An =tfort to evaluats the effects of handling on szampled salmonid
smolts by measuring short term delayed mortality rates (48 hour
holding) on handled and non-handled test groups was continued
this season. Fish used in this test were from ths hourly capturs
(1600 to 2400 hours) at the Bonneville dam first powesrhouse

downstream migrant trap describesd by Gessel et al., (1888). Since
there are no holding facilities at the first powerhouse, all teast
fish had to be transported to a raceway in the second powerhous=s.

Duz to the limited raceway space and the complexitizs of moving
and holding the test fish, only vearling and subyesarling chinook
and sockeye were tested. vYearling chinook wars capturad from May
2 to May 2%, Zockeye from May 11 to June 3, and subyearling
chinook from Juns 17 to August 1.

The handled groups consisted of fish capturad and procassed
during our normal nightly sampling. These fizh wars anesthetd zaj
in a@ 50 ppm sclution of tricaine (M5-222), inspected for branc

and condition, counted, and placed in transport tanks. Non-
handled groups were captured in a separate samplse concurirently
with ths treatment fish and transferred in watesr via sanctuary
nats into transport tanks.

There were 27 replicate tests of both handlad and non-handl=d

yearling and subyezarling chincok groups. The shoirtar peak
paszsage time allowsd only 18 sockeye ireplicates to be collacted
and tssted. Handled groups avsraged 34 fish per replicate test,

A1l non-handled test replicates rangesd bstwsen 50 and 100
unsorted fish., %Since these groups could not bz handlsd, it wasz
hoped that by taking this many fish, enough of the target species
would be collected for comparison with the handlad tests,

ATl groups were transported by truck to nst pens in thes z=zcond
powerhouse and left undisturbed for 48 hours in the holding
racaeway. A flow of river water was kept at approximately 65
gallons per minute through the raceway. Water temperaturese ranged
from 52 to 56 degrees F. during the spring tests and 58 t» 39
degrees F. during the summer tests. At the end of the holding
period each group was anesthetized, counted and inspscted for
condition, and all mortalitizs were inspected for a possible
cause of de=ath.

RESULTS AND DISCUSSION

For yearling chinook, a total of 803 handled and 672 non-handlad
fish were tested with a respertive mortality rate of 1.83% and
1.498% (Attachment Tabls 1). For subysarling chinook, 825% handled

L‘:, o



and 981 non-handled fish were tested with mortality rates of
1.62% and 2.72% (Attachment, Table 2). For gzockeye, 571 handlad
and 281 non-handlaed fish produced mortality rates of 15.8% and
11.7% respectively (Attachment, Table 3).

The data was subjected to 3 test sensitive in detecting overall
differences of data from grouped 2X2 tables as describesd by
Snedecor and Cochran (1980). This test was used to determine the
zignificance of the differance between mortality rates of the
treatment and control groups. Results of this test are given for
each species in Table 1.

TABLE 1. Results of Cochran's test for grouped 2X2 contingency

tables,
Yearling Subvearling
Chinook Chinook Sockeye
Test criterion (2) -0.00% ~1,790 2.840
P value (two tailed) 0.596 0.857 0.008

U

In this case the null hypothesis assumes that there is no
difference betwezn the treatmant and control groups of each
spacies. To reject the null hypothaszis the test criteria in
Table 1 must be above the critical value of + (or ~) 1.96 at the
5% level. Thus, using our normal handling methods, there app=ars
to be no significant differsence betwzen mortality rates of
handled verses non-handled yvearling and subvearling chinook.
There does, howaver, appear to be a significant difference
between mortality rates of handled verses non-handled sockeye,

Physical condition played an important role in smolt survival in
all test groups. A much higher incidence of descaled fish
occurrad in the mortalitizss of both handled and non-handled
groups (Table 2) with 86% of all mortalities baing descaled.

TABLE 2. Percentage of descaled fish occurring in the group
totals and mortalities for each species. Sample size in
parentheses.

Treatment Treatment Control Control
Total Mortalities Total Mortalities
Chinook
Yearling 12.7%(903) 94 1% (17) 8.4%(672) 90.0%(10)
Chinook
Subyearling 2.,1%(910) LB . 7%(15) S.4%{981) 55.6%(27)
2ockeya 38.0%(502) 87.8%(91) 35,4%(291) 91.2%(34)



Thirty percent of all descaled fish died. This hiah incidence of
mortality i3 reflected in Table 3. Chinook vearliings
demonstrated the highest tolerance for scale loss while zockesye
appear to be the most sensitive to handling while descaled.

TABLE 3. The percent mortality in the total descaled fizh of
each test group.

Yearling Chinook Subyearling Chinook Sockeye
Test |Control| Total | Test |Control] Total § Test |Control] Total

Total
Descaled 115 83 178 19 54 13 198 103 299
Norts
Descaled 16 ] 25 1 15 22 89 LR 120

s Hort. 13.9 | 143 1h.0 § 36,8 | 27.8 3001 5.6 | 2041 40.1

In conclusion, based on these data the present handling mathods
at the Bonneville dam first powerhouse sampler appear to have no
significant effect on short-term survival of healthy yearling and
subyearling chinook. However, the results indicate that thesz=
handling methods did have a significant impact on the sockeys
smolts tested. This appears to be largely dus to tha lowsr
chance for survival which descaled fiash exhibit irrespsctive of
how they are handled. Sockeye tested had an ovarall descaling
rate of 34.7%, while vearling and subyearling chinook had
descaling rates of 11.3% and 3.8% respactively., No change i3
recommended in handling methods at this time but care should be
taken to insure that sample related scaled loss bs kept at a
minimum.

We wish to acknowledge William A. Hevlin and 3cott J. Carlon for

continuing this study in the 1890 seascon at Bonnsville dam, and
Gary L. Fredricks for his help with test procedurs,

s
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Attachment Table 1. Number of fish captured and statistical
data for yearling chinook mortality test.

CAPTURE TEST % CONTROL L3
DATE REP. TOTAL MORT MORT TOTAL MORT MORT
5-2 1 30 0 0.00 60 0 0.00
2 34 0 0.00 33 0 0.00
3 35 0 0.00 17 0 0.00
5-1 1 33 0 0.00 27 0 0.00
2 33 0 0.00 17 0 0.00
3 34 0 0.00 16 0 0.00
5-7 1 35 "0 0.00 37 0 0.00
2 35 0 0.00 48 0 0.00
3 35 0 0.00 35 ) 0.00
5-9 1 33 1 3.03 21 0 0.00
2 36 1 2.78 14 0 0.00
3 28 2 7.14 17 0 0.00
5-11 1 34 0 0.00 38 1 2.63
2 35 0 0.00 20 2 10.00
3 35 1 2.86 23 1 4.35
5-14 1 35 1 2.86 24 1 .17
2 35 0 0.00 30 1 3.33
3 35 0 0.00 28 0 0.00
5-16 1 35 1 2.86 26 0 0.00
2 35 0 0.00 21 0 0.00
3 35 0 0.00 26 1 3.85
5-21 1 35 0 0.00 12 1 8.33
2 30 2 6.67 17 0 0.00
3 30 1 3.33 17 0 0.00
5-25 1 33 0 0.00 16 0 0.00
2 28 3 10.71 17 0 0,00
3 32 A 12.50 15 2 13.33
TOTALS 303 17 1.88 672 10 1.49
MEAN 33.44 0.63 2.03 24 .89 0.37 1.85
STANDARD DEV. 2.25 1.02 3.38 11.00 0.62 3.46
MINIMUM 28 0 0 12 0 0
MAX IMUM 36 4 12.5 60 2 13.33



Attachma2nt Table 2.

Number of fish captured and statistical
data for subyearling chinook delayed mortality test.

CAFTURE TEST % CONTROL %
DATE REP. TOTAL MORT MORT TOTAL MORT MORT
6-17 1 3% 1 2.94 LYy 1 2.27
2 35 1 2.86 54 4 7.41
3 35 0 0.00 50 2 4.00
6-19 1 34 0 0.00 30 0 0.00
2 35 2 5.71 24 2 8.33
3 35 1 2.86 26 1 3.85
6-24 1 34 1 2.94 47 1 2.13
2 35 0 0.00 40 1 2.50
3 35 1 2.86 5 1 0 0.00
6-26 1 35 0 0.00 25 1 4,00
2 3% ) 0.00 42 3 7.14
3 35 0 0.00 20 0 0.00
7-1 | 3% 1 2.6 INA 1 2.27
2 35 0 0.00 41 1 2.44
3 35 0 0.00 Lh 1 2.27
7-3 1 35 1 2.86 34 2 5.88
2 35 1 2.86 32 o 0.00
3 35 1 2.86 62 0 0.00
7-8 1 35 0 0.00 41 0 0.00
2 35 0 0.00 54 0 0.00
3 35 ] 0.00 48 1 2.08
7-25 1 30 1] 0.00 28 2 7.14
2 33 2 6.06 24 0 0.00
7-29 1 32 0 0.00 22 1 4.55
2 32 0 0.00 20 0 0.00
8-1 1 32 2 6.25 22 1 4L.5%
2 3L 0 0.00 22 i 4.55
TOTALS 925 15 1.62 991 27 2.72
MEAN 34.26 0.56 1.63 36.70 1.00 2.87
STANDARD DEV, 1.29 0.68 2.03 12.20 .98 2.62
MINIMUM 30 0 0 20 0 0
MAXIMUM 35 2 6.25 62 b 8.33
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Attachment Table 3.

- e RS e

Numb of fish captured and statistical

CAPTURE TEST %  CONTROL %
DATE REP. TOTAL MORT MORT  TOTAL MORT MORT
5-11 1 30 b 13.33 ) 0 0.00
2 38 1 2.86 20 2 10.00
3 35 0 0.00 19 3 15.79
5-14 1 35 2 5.71 14 1 7.14
2 36 1 2.78 13 0 0.00
3 35 o 0.00 8 1 12.50
5-18 1 35 6 17.14 30 2 6.67
2 35 1 2.86 23 4 17.39
3 35 1 2.86 7 0 0.00
5-21 1 30 10 33.33 7 1 14.29
2 13 9 25.71 i2 3 25.00
5-25 1 30 8 26.67 28 0 0.00
2 34 6 17.65 4 ] 0.00
3 20 5 25.00 4 0 0.00
5-27 1 35 8 22.86 10 1 10.00
5-30 1 31 5 16.13 31 1 3.23
6-1 1 33 22 66.67 32 12 37.50
6-3 1 12 2 16.67 20 3 15.00
TOTALS 571 91 15.94 291 34 11.68
MEAN 31.72 5.06 16.57 16.17 1.89 9.69
STANDARD DEV. 6.04 5.18 15.85 9.25 2.75 9.95
MINIMUM 12 0 0 4 0 1)
MAXIMUM 36 22 66.67 32 12 37.50
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