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FIGURE 1. National Marine Fisheries Service Smolt

Monitoring Sites at John Day and Bonneville Dams on
the Columbia River.



INTRODUCTION

The seaward migration of juvenile salnonids was nonitored by the
Nati onal W©Marine Fisheries Service (NMFsS) at Bonneville and John Day
Dams on the Colunbia Rver in 1993 (river nile 145 and 216,
respectively, Figure 1). The NWMFS Snolt Mnitoring Project is part
of a larger Snolt Monitoring Program (SMP) coordi nated by the Fish
Passage Center (Fpc) for the Colunbia Basin Fish and Wldlife
Aut hority. This program is carried out under the auspices of the
Nort hwest Power Pl anning Council Fish and WIldlife Program and is
funded by the Bonneville Power Adm nistration.

The purpose of the SMP is to index Colunbia Basin juvenile salmonid

stocks and develop and inplenment flow and spill requests intended
to facilitate fish passage. Data is also used for travel tine,
mgration timng and relative run size magnitude analysis. The

pur pose of the NMFS portion of the programis to provide FPC with
speci es specific data; nunbers, condition, |length, brand recaptures
and flow data from John Day and Bonneville Dans on a daily basis.

METHODS AND MATERIALS

JOHN DAY DAM

Two airlift punp systens of the type described by Brege et al.
(1990), were operated in gatewells 3B and 3C (Figure 2).
Col | ected fish were

exam ned hourly, or —
bi hourly -when

nunbers were | ow,

over the 24 hour Water

sanpl e day (7aM to . SuPe
7AM), seven days §
per week throughout bl
the 1993 sanpling _ v - Screen |48
season, 6 April to e %
29 Cxctober. Fi sh Alritt /1
were collected in a Funnal 1
450 gallon tank e O

suspended at water B
I evel in t he - : Flow
gat ewel | . Each 3 ‘_,,[

. _— Sub| ibl
hourtr t hi s Taving

coll ection tank was Intake Funnel Streen
rai sed and fish -

Pasitioning Ropes

Forebay

] i
§— Catch Tank Leve

N
ﬂ
]

Transportation
Channal

were gravity fed to

h0| d| ng t ankS | n a Figure 2. Components of a funnel airlift system. The inset shows its tocation within John Day Dam
fish handling

building via a 6" PVC pi pe.



Approximately 40 fish at a time were then preanesthetized wth
about 67 mg/L. of a Benzocaine/ Al cohol solution, using the nethod
descri bed by Mathews et al. (1985). Once anesthetized, fish were
net-transferred to the exam nation trough which contained about
13mg/L of Tricaine (M5 222) to minimze stress during exan nation.
Fish were then placed in a recovery tank and eventually routed
through a PIT tag detector and back to the bypass system Al fish
hol di ng containers have a constant exchange of river water. Except
for periods of nmmintenance, wunit 3 was in continuous operation,
t hough turbine |oading was variable through the sanpling season.

BONNEVI LLE DAM

Between 17 March and 24 Novenber, sanples were collected in the
bypass channels of the first and second power houses (PH1 & 2) using
the downstream migrant traps (DSM1 & 2) at Bonneville Dam The DSM
trap operation is described by GCessel (1986) for the first
power house, and by MConnell and Miir (1982), and Krcma et al.
(1984), for the second powerhouse.

Fi rst Power house

As in 1992, the bypass channel of PH1 was sanpled 24 hours per day.

Sanpl es are collected by positioning an alum numtank at the end of
the channel and then diverting the fish into it via a wedge wre
screen type flume (Figure 3). Sanples were collected hourly, from
0700hrs to 0700hrs, seven days per week.

Through 9 July, the sanple rate was adjusted on a daily basis
depending on snolt nunbers, and was generally set from 6 to 12
m nutes per hour (10 - 20% . After 9 July, the sanple rate varied

from 18 to 40 minutes (30 - 67%. The increase was an attenpt to
conpensate for the reduced guidance resulting from the renoval of
the subnersible traveling screens (sTs). Sanple tine was split
into two sanples

of equal duration Lift Cables

per hour. Duri ng — = T —
periods of hi gh

snolt passage, the sanpling Tank € Flow
sanple rate was

adjusted on an Flume Variable Slope
hourly basis to a lDeerctor Pl ate
m ni num of 1

m nute per hour as bowmwe1] Movable | —r

Scraen

necessary to avoid
overcrowdi ng the
trap. Enroute to
the recovery tank,
sanpled fish pass
through a PIT tag
det ect or. _ _ _ _

Figure 3. Inclined screen sampling system in the bypass channel

of the first powerhouse at Bonneville Dam.



Second Power house

Sanpling was limted to subsanpling for fish condition only. The
DSM#2 was operated up to 24 hours per day, three days per week
(M,Ww,F), to obtain a representative sanple to nonitor fish

condi ti on. The DsSM#2 sanpler operates at a fixed 10% sanple rate
These fish were routed to and held in raceways until they were
exam ned.

At both sanpling locations, fish were net-transferred directly from
the holding tanks to the sorting troughs, which contained about
42mg/L of Tricaine (M5 222). After exam nation, fish were placed
in recovery tanks and eventually routed back to their respective
bypass channel s.

DATA COLLECTED

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

1) species specific hourly and daily sanple totals;
2) brands and fin clips;

3) descaling, general fish condition and nortality;
4) length frequencies by species;

5) project, river, turbine and spill flow data;

6) PIT tag detection.

RESULTS AND DI SCUSSI ON

The results of the hands-on assessnents of smolt novenent into or
through John Day and Bonneville hydroelectric facilities are
summarized in Table 1 for the 1993 field season. Three types of
fish counts are presented in the table:

1) Total Sample, actual fish counts.

2) Estimated Collection, total sanple counts adjusted for
sanple rate (Bonneville Dam only).

3) Estimated Passage Indices, estimated collection counts
divided by the proportion of flow passing through the
sanpled system to adjust for daily fluctuations in
proj ect operations.

As stated in the Fish Passage Center Annual Reports, estimated Fish
Passage I ndices (FPI) are used as relative indicators of population

abundance, and assunes that fish pass through spill and powerhouse
units in nunbers proportional to the flow through those passage
routes. Indices are not estimates of total daily passage, but

rather a relative nmeasure of how the migration is progressing over
the season for a given species.



Since nonitoring at John Day and Bonneville generate hourly as well
as daily catch data, fish passage indices can be estimted by two
nmet hods;

Hourly Resolution FPI divides hourly collection counts by the
proportion of river flow through the sanmpled unit or power-
house for that hour, then sums these hourly passage indices
for the daily total.

Daily Resolution FPI divides daily collection counts by the
proportion of daily average river flow through the sanpled
unit or powerhouse for the day.

Al other SMP sites can only produce daily FPI, so this nethod is
retai ned for comparison at John Day and Bonneville, but the hourly
nmethod tends to nore accurately reflect fish passage for the day
and season at these two sites.

Included in this report is graphic coverage of the diel and
seasonal passage patterns and flow at John Day and Bonnevill e Dans.
The nonthly and seasonal diel graphs for Bonneville were adjusted
to elimnate the effect of first powerhouse flow fluctuations on
fish passage by multiplying the hourly collection count by the
percent hourly deviation from the average flow over the 24 hour
peri od.

TOTAL  TOTAL TOTAL DAILY HOURLY ¢
SPECIES SITE SAMPLE PIT TAGS® BRANDS EST. COLL.® EST. FPI? EST. COLL. EST. FPI®
YEARLING JOHN DAY (3B) 41,767 41,767 720,361 41,767 715,853
CHINOOK JOHN DAY {3B+3C) 52,821 222 1,069 52,821 865,063 52,821
BONNEVILLE PH#1 52,623 91 349 715,905 2,168,019 707,748 2,255,149
BONNEVILLE PH#2* 5,468 o 42 - ---
SUBYEARLING JOHN DAY (3B} 66,561 66,561 717,434 66,561 671,625
CHINOOK JOHN DAY (3B+3C) 116,804 41 1,920 116,804 1,256,087 116,804 .-
BONNEVILLE PH#1 130,615 3 360 1,181,615 4,339,394 1,190,261 4,872,526
BONNEVILLE PH#2 5,545 10 .- --- ---
WILD JOHN DAY (3B) 11,374 e 11,374 189,400 11,374 186,696
STEELHEAD JOHN DAY (3B+3C) 16,042 62 24 16,042 249,202 16,042
{UNCLIPPED) BONNEVILLE PH#1 4,025 5 6 74,138 226,120 77,143 258,236
BONNEVILLE PH#2 255 .- 0 --- --- ---
HATCHERY JOHN DAY (3B) 45,520 . 45,520 882,474 45,520 879,844
STEELHEAD JOHN DAY (3B+3C) 52,936 195 1,463 52,936 988,121 52,936 ---
(CLIPPED) BONNEVILLE PH#1 7,456 18 57 185,240 563,884 190,608 618,692
BONNEVILLE PH#2 462 - 4 - - .-
COHO JOHN DAY (3B) 9,727 - I 9,727 173,193 9,727 170,849
JOHN DAY (3B+3C) 13,164 - 13,164 226,055 13,164 ---
BONNEVILLE PH#1 28,243 - I 392,627 1,250,698 421,432 1,596,578
BONNEVILLE PH#2 3,621 --- --- ---
SOCKEYE JOHN DAY (3B) 14,072 --- R 14,072 272,869 14,072 267,763
JOHN DAY (3B+3C) 14,885 36 39 14,885 287,321 14,885 ---
BONNEVILLE PH#1 4,939 10 19 178,245 538,837 184,129 575,586
BONNEVILLE PH#2 624 --- 3 - -
SEASON JOBN DAY §3B) 189,018 --= 189,018 2,955,731 189,018 2,892,631
TOTALS JOHN DAY (3B+3C) 266,652 632 4,515 266,652 3,871,849 266,652 .
BONNEVILLE PH#1 227,901 158 791 2,727,770 9,086,952 2,771,321 10,176,767
BONNEVILLE PH#2 15,972 59 . s

Data Source: Fish Passage Center.

' Daily Est. Collection= Sample # adjusted by sample rate at Bonneville Dam

Daily Est. FPI= Daily collection counts adjusted by daily ave. flows.

Hourly Est. FPl= Hourly collection counts adjusted by hourly ave. flows.

PH#2 sampled for fish condition only.

“ PIT tag data does not total correctly because individual fish of unknown origin
(example: yearling or subyearling chinook) are not included in the subtotals.
Hourly seasonal index totals were calculated for 3B only due to gag in 3C operation

2
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JOHN DAY DAM

Sampling Season

The 3B airlift operated continuously throughout the sanpling season
except for 221 hours (about 4.5% of total sanpling tinme) when unit
3 was shut down for nmaintenance and periodic screen inspections.
The airlift in 3C was taken out of service from 13 May to 18 June
(about 23% of the season) when the Fish Passage Center decided two
airlifts were catching nore fish than necessary for index and
travel tine estinmates. See Appendix A, Table 3 for detail on
bi ased sanpl e days. Catch data from each airlift where recorded
separately.

Sanmpl e Nunbers

Between 6 April and 29 Cctober, a total of 266,652 fish were
sanpled from both airlifts. Twice as many fish captured this year
over 1992 despite the inoperation of the 3C airlift from 13 My to
18 June, the peak spring mgration period. The greatest increase
was 82% for sockeye, with other species ranging from 20%to 77%

Sanpl e nunbers are divided by the proportion of river flow through
the sanple unit to get a Fish Passage Index (FPI). The "daily"
expansi on nmethod index total for 3B was 2,955,731 and the "hourly"
nmet hod generated an index total of 2,892,631, a 10% difference.
The |l arge increase in sanple and passage index nunbers is primarily
due to high flows and spill levels, and reduced transportation at
upriver collector danms resulting in nore snolts mgrating in river
bel ow McNary Dam in 1993 than npbst years since 1984. A breakdown
by species for sanple, collection , brand and PIT tag totals can be
found in Table 1.

Flows and Spill

River flows were high over the spring mgration, averaging 229.9
KCFS from April to My, peaking on 18 April at 400.3 kcfs. For
June and July, R ver flow averaged 192.8 kcfs, and for August
t hrough Cctober, 103.2 kcfs (Figure 4).

Over-generational spill averaged 23% of daily average river flow
from9 May to 6 June and conprised 7.6% of daily average river flow
during the period specified in the Fish Spill Mnorandum of
Agreenent, 7 June through 22 August. Authorized spill under this
agreenent is 20% of instantaneous flow for 10 hours per day (2000h
- 0600), which equals 8.3% of the daily average flow.

Seasonal Passage Patterns

Seasonal passage patterns for each species are presented in Figure
4 and 4a. Peak passage for all spring mgrants occurred in My in
response to high river flows during that nonth, The majority of
subyearling chinook passage occurred from |ate June through August
with no dom nant peaks but rather several mnor peaks.




Estimated dates for the 10and 90 percent segnment of snolt passage
by species for 1993 are listed in Table 2 bel ow

Tabl e 2. Estimated 10 and 90 percent passage dates for
John Day Dam 1993.

Speci es 10% 90%
Year |l ing Chinook 5/6 6/1
Subyear!ing Chi nook 6/21 8/17
Wld Steel head 4/30 5/26
Hat chery St eel head 5/10 5/26
Coho 5/9 5/30
Sockeye 5/16 5/31

A graphic conparison of historical passage dates for John Day is
presented in Appendix A, Figure 1. The high river flows in My

decreased travel time and conpressed passage for all spring
mgrants resulting in the mddl e 80% of the runs passing John Day
in fewer days than any recent year. Subyearling chinook passage

started earlier and |asted |onger with 80% of the run passing in 58
days vs. 52 days in 1992.

Diel Patterns

Diel passage patterns are quite consistent over the season and with
previous Yyears in that the majority of passage (74 to 95 percent)
occurs at night, between the hours of 8pm and 6am (2001-0600 PDT)
as' shown in Table 3.

Tabl e 3. Total percent passage for day and night hours.
Day Ni ght
Speci es (0601-2000) (2001-0600)

Year|ing Chinook 19. 3% 80.7%
Subyearling Chi nook 14. 4% 85.6%
Steel head - WId 20 .2% 79.8%

- Hatchery 21.4% 78.6%
Coho 5.6% 94.4%
Sockeye 21. 0% 79. 0%
Conbi ned 17.5% 82.5%
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Seasonal diel patterns for spring mgrants are characterized by a
sharp increase in nunbers at 2200hrs, staying elevated until about
0100hrs, then a lower but fairly constant |evel for the rest of the
ni ght . Sanmpl e nunbers for all species dropped off sharply after
sunrise and remai ned |ow throughout the day (Figure 5).

30
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25 Chin0 « = = 68,561
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Figure 5. 1993 Seasaonal Diel Passage Pattern from 3B
at John Day Dam.

Subyearling chinook passage peaked later, typically around 0300
hrs. A graphic presentation of the percentage of night tine
passage over the season is presented in Appendix ,A  Figure 2.
There can be considerable variability in the percent of night
passage day to day, but the overall diel pattern is fairly
consi stent over the season and between years. Since passage is
fairly consistent at this project, graphing of weekly diel patterns
to show in season variation was discontinued this year.

The average daily flow discharge through the sanpled unit 3
generally ranged between 12.2 and 16.7 kcfs over the season. The
average diel flow variance was mninmal, generally declining at
night at roughly at the sanme time as fish passage increased.

Fish Condition

A determnation was nmade on every fish captured as to whether it
was descaled or not, based on the criteria of 20% or nore scale
| oss on one side of the fish. The percentages of descaling and
nortality in the sanples at John Day Dam for 1993 and the conpari -
son to previous years are listed by species in Table 4.

Tabl e 4. Percent descaling and nortality at John Day Dam in 1993
conpared to 1992 and the historical average, (1985-1992).

Chinook 1 Chi nook 0 STHD- W STHD-H Coho Sockeye
Year %D 9 9w oM %W %M 9D L7 YY) oM 9D %V
1993 10.6 4.7 3.6 5.5 3.4 1.8 12.6 2.0 51 0.8 11.3 2.7
1992 10.5 4.3 2.1 5.2 6.5 1.1 14.4 3.2 6.6 1.6 7.1 1.5
85-92 8.0 1.8 2.8 2.1 4.1 0.8 10.9 1.3 59 0.7 8.1 0.7




The 1993 descaling for wild and hatchery steel head and coho was
| ower than 1992 |evels. W1 d steel head and coho were also |ower
than the 9 year average. Yearling and subyearling chinook and
sockeye rates were higher in 1993 than both 1992 and historica

rates (Figure 6).

Mortality rates were higher in 1993 than 1992 for all speciﬁi
except for hatchery steelhead and coho. Mrtality rates for a
speci es were higher in 1993 than the historical average (Figure 7)-

H gh runoff flows into 20

the John Day pool in [J1eea(d1ee2(]  AvGas-s2
early spring transported 16 -

nore debris into the

forebay than has been
seen in previous years.
Rafts of debris in front
of the powerhouse were a

problem from late March mm A
through late May. — From odl ﬂ—m{"r%r—r‘ln

i ; SUBYEARLING  WILD HATCHERY
tSth?} |art dgfscgla'{rﬁlgl pgt 22 Zi?ﬁé‘gf CHINOOK  STEELHEAD STEELHEAD —oT° SOCKEYE

wer e hi gh f or al | Figure 7. Total Mortality for 1993, compared to 1992 and the 85-92 Average, John Day Dam.
speci es t hr ough | at e
May, particularly for
yearling chinook and

10 —
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steel head, whi ch ' s
routinely exceeded 10% (1993 19920ava 2 EMa2
and ranged as high as 20 g 154 .
< -

Descaling rates in the g | 7
sanples at McNary Dam °
were rmuch lower than g
those recorded at John & s )
Day during this sane * - r}_Ea_‘ o -
time period (Figure 8). oAb - o - Cﬁ-? :

i wILD
This suggests that the e e L o oy, cona oo
JO%I’] Day dam at this Figure 6. Total Descaling for 1993, compared to 1992 and the 85.92 Average, John Day Dam.

time contributed to the
deteriorating fish condition.

In response to high descaling and debris |oads at the project, the
followi ng actions were taken

1. The Corps of Engineers (CoE) renoved Some forebay debris
IN May.

2. CoE raked trash racks (generally on units 1-5)

3. CoE renoved gatewell debris accumrul ation, and inspected
VBS and STS screens.

4. NMFS routinely inspected airlift funnel for debris.

5. NMFS/ CoE dipnetted fish for conparison

6. NMFS/CoE renoved airlifts for funnel, STS and VBS screen

inspection and repair in unit 3.

10



Only small short term inprovenments in fish condition resulted from
funnel debris plug renoval and trash rack raking. None of these
efforts resulted in a sustained inprovenent. A graph of daily
descaling and nortality rates for each species over the season is
presented in Appendix A Figure 3 and 4.

Gatewell dipnetting for ]
conparison was done on | aon —wew |
three occasions, 22 April,

12 and 13 My. Those
results i ndi cat ed t hat

descaling in the dipnetted
gatewells was simlar to
descaling in 3B, but 3C
descaling was higher. This
suggest ed a problem
specific to 3C. The funnel

was renoved and inspected

10—
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on 12 May revealing a
deteriorated netal surface Figure 8. Spring Descaiing rate comparison, all species
on the top shoul ders of the combined, at John Day and McNary Dams, 1993.
airlift funnel . The
capability of this surface ao
to descal e fish was Plactowal 38 .
denonstrated on 13 May when s e | Dlstowat 3 |
3c was di pnetted and Ho . ]
descaling was conparable or g Plenetied Getewell g
| ower than 3B and the other w=2°f [ - SRR 1
dipnetted fish (Figure 9). 2 f M g

0O 45 Ll L g ......
On 13 May, it was decided E f /
to not reinstall the 3C ¢ e dl ohg. ...
airlift but to continue to o [ r g
monitor the rest of the 3 e g g
spring mgration with only ° ;J< UN T Al
the one airlift in 3B It [f L d-g 1 m
was determined that the oldbd FITNAM MM IAk oM [N AL W] D
project was capturing nore 5 2|5 2 2 8 £l 2 2 8 %
fish t han originally £ &l & & 3 5 £ & 3
anticipated, and that the April 22— =T May12 = T Mayis
sanples from one airlift TA&12C A& A 2A & oA
wer e Sljlffl Cl ent, fOI" br and Figure 9. Descaling rates of juvenile salmonids airlifted
recoveries and indexing. (3B + 3C) and dipnetted (gatewells indicated)

at John Day Dam. Note: Gatewelil 3C was

The repaired funnel from 3C dipnetted on the May 13th sample.

was returned to service

after the spring mgration on 18 June. No significant difference
was noted in descaling rates between the two funnels after this
time during the fall mgration.

Descaling rates dropped in the mddle of June at the end of the
spring migration. Descaling on chinook subyearlings was rmuch | ower

11



at 3.6% but nortality remained high, at 5.5%, increasing over the
m gration through the end of August (Appendix A, Figure 4). Thi s
is a common pattern for subyearling chinook at John Day dam as
water tenperatures rise and flows decrease, mgrations conditions
deteriorate resulting in <chronic cumulative stress and high
nortality. Water tenperatures ranged from 67-71 degrees over the
sunmer mgration.

Subgampled Fish Condition

In addition to the determnation of weather or not a fish was
descaled nmade on every fish handled, detailed fish condition
information was taken on a subsanple (target n=100) of each species
three tinmes each week. Approximtely 16,600 smolts were exam ned
this season for partial descaling (3<>20% loss on a side),
injuries, parasites and obvious disease synptons including gas
bubbl e di sease. The results are presented in Appendix A Table 2.

Partial descaling ranged from 8% in coho to 37% for hatchery
steel head, and averaged 16% overall. Hat chery steel head had the
hi ghest incidence of injuries and fungus and wi |l d steel head had the
hi ghest levels of external parasites. Subyearling chinook had the
hi ghest incidence of columaris synptons which increased along with
wat er tenperatures and subyearling nortality in the sanples over
the sumer. Less than 2% of the sanpled chinook and steel head had
external gas bubbl e disease synptons. These were observed during
high flows and correspondi ng supersaturated water in |late May.

Length Frequency

280

Length frequencies are presented
in Figure 10 to show relative
size differences and trends

t hroughout the season. Q her 230
t han wild st eel head, and Hatchery Steelhead
subyearl i ng chi nook, . t he wild Steelhead

patterns are the result of
di fferent hatchery stocks.

Coho

Average Length (mm)
3
[+

Yearling Chinook

130
Reple s PLTES e [
recovered this season from 3B
and 3C, a 34% i ncrease over 1992 eo s en  7h  8m  em  ioA
recoveries. Subyearling chinook Oate .
had the nost br ands (1,920), Figure 1Q Average Length of Juvenile Salmonids
followed by hatchery steel head at John Day Dam, 1993.
(1,463) and yearling chinook
(1,069) . Branded fish from

McNary, wused in FPC travel tinme studies, were given a "quality"
rati ng upon recovery at John Day. That information was sent back
to the MNary marking program for use in their quality control
program
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A total of 632 PIT tags were detected this season. This is about
10 tines as nmany as in 1992 when only 64 tags were detected. A
summary of the PIT tags detected, including species and travel tine
estimates can be found in Appendix A Table 1.

Brand Recovery Tests

Tests to evaluate brand recognition and recording efficiency of
fish handlers at John Day dam were conduct ed. In June, thirteen
tests were conpleted using a mx of chinook and coho. For each
test, approximately 10 to 20 fish were collected from the hourly
sanpl e and branded with a >Y brand using a variety of |ocations and
rotations. A total of 206 fish (131 chinook and 75 coho) were
branded and held for 48 hours for the brand to devel op and seeded
back into the sanple for each unannounced test. Conbi ned test
results are summarized in Table 5.

Tabl e 5. Brand detection and recording test results.
Br ands Br ands Correct Correctly Overal |
Rel eased Recover ed Speci es Recor ded Accuracy

181 179 179
206 188 = 91% 188= 96% 188= 95% 206= 87%

Fish handlers were able to detect 91% (188 out of 206) of the
branded fish released into the sanples. O the branded fish they
detected, 96% were correctly identified as to species, and 95% were
recorded accurately as to the brand, location and rotation. O the
totaIIPrands rel eased, 87% were recovered and accurately recorded
overal |.

These types of species and recording errors would normally be
flagged by the conputer's brand interactive program when the brand
is processed, allowing themto be corrected while the fish is still
i n hand.

Fry Incidence

The incidence of summer/fall chinook fry (< 60mm) in the 3B sanples
this season was al nost 2% of all subyearling chinook sanpled from
3B, totalling 1, 317. Only 23 fry were captured from 3C since the
3Cairlift was renoved in May, for a total of 1,340 for the season.

The fry total from 3B in 1993 was about 20 tines as nmany as were
caught from 3B in 1992. Fry were nost abundant around the end of
May.

Adult Catch

A total of 257 adult salnonids were captured by our airlift system
(Table 6). No condition information was recorded as our goal was
to return these fish to the forebay as quickly as possible.

However, any tag nunbers found on these fish were recorded and the
information sent to the appropriate research unit.
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Tabl e 6. Adult Salmonid Fal |l backs at John Day Dam 1993.

Gatewell Chi nook St hd-W St hd-H Coho _Sockeve Tot al

3B 12 54 91 1 a 166
3¢ a 30 49 0 4 91
Tot al 20 84 140 1 12 257

I nci dent al Cat ch
A summary of the seasonal total incidental catch of non-sal nonid

species is presented in Appendix C,  Table 1.

American shad (Alosa sapidissima) were by far the nost conmon
i ncidental species captured by our facility (Appendix C, Figure 1).
The catch of juvenile shad in gatewell 3B for 1993 (160, 703) was
about 79% of the catch for 1992 (203, 780). In both years sanpling
ended before the juvenile shad mgration was conpleted, therefore

bet ween year conparisons are questionable.

The total nunber of juvenile Pacific Lanprey (Entoshpenus
tridentatus) captured in gatewell 3B and 3C was nuch higher this
year (7,645, Appendix A, Figure 3) than last year (410). Thi s
nunber is still far below the 9,338 |anprey caught from only one

gatewell in 1991.
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BONNEVILLE DAM

Sampling Season
At PH1, a total of 66 hours of sanpling were m ssed, about 1% of

t he season. El even hours were due to a recurrent cable failure
problem on the new (spring 92) single shaft hoist system The
problem could not be conclusively identified, but  several

possibilities exist;

1. Lowering trap too far, resulting in slack cables which can bind
or cross drum ridges when tension is returned.

2. Inadequate tensile strength resulting in cable fatigue and

eventual failure.

3. Stainless steel cable being to brittle.

4, Cable tracking on grooved drum at too steep an angle when the
trap is lowered. This causes cable to abrade against the ridge
bet ween grooves.

Attenpts to correct the problem (limt switch, different cable)
were unsuccessful. The other 57 hours were mssed due to inclined
screen and trash sweep repair, or National Mrine Fisheries Service
bypass research. For a conplete list of biased sanple days due to
m ssed sanples, see Appendix B, Table 3.

The PH2 sanpler had mnor problens with a notor and the trash
sweep, resulting in 2 sanple days being m ssed. The DSM#2 was
taken out of service during large hatchery releases and for NWS
survival tests.

Sanple Nunbers and Pasgsage |ndices

In 1993, our second year of 24 hour nonitoring in the First
Power house (PH1), 227,901 juvenile salnmon and steelhead were
sanpled from 17 March to 24 Novenber. This resulted in an expanded
(by sanple rate) collection estimate of 2,727,770 using the daily

met hod, and 2,771,321 using the hourly nethod. These collection
estimates were further expanded by the percent of river flow
through PH1 to generate passage indices. The daily expansion

nethod generated an index total of 9,086,952 and the hourly
expansi on net hod generated an index total of 10,176,767 (Table 1).

The two nethods varied by as little as 4% for yearling chinook and
as much as 22% for coho. For all species, the hourly nethod
produced a larger index total. This difference is primarily due
to the high level of spill that occurs at night at this project.
Wth these high spill levels, the daily nethod of calculating the
passage index, based on daily average powerhouse flow and spill may
under -estimate passage. The hourly expansion nmethod nmay nore
accurately reflect passage because it accounts for the changing
flow distribution by calculating indices hourly and sunmng for the
day. Passage indices were 2 to 6 tines greater in 1993 than in
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1992 due primarily to the higher flows increasing bypass and spill
passage at collector dans.

For the first tinme this year, the submersible traveling guidance
screens in the first and second powerhouse were renoved at the
start of the "upriver bright" portion of the subyearling chinook
m gration between 10-16 July. An increased sanple rate was
inplemented in an effort to conpensate for the decrease in bypassed
fish and to maintain reasonable sanple sizes. Caution should be
used as the subyearling chinook run after this date is probably
under represented in the Bonneville sanples, effecting passage
indices and patterns. About 80% of the total subyearling chinook
passage occurred before June 1 and consists of "tule" subyearling
chinook from three Spring Creek National Fish Hatchery (SCNFH)
rel eases in March, April and May.

At the Second Powerhouse a total of 15,972 snolts were sanpled from
the bypass system to assess fish condition in 1993. No fish
collection or passage index nunbers were calculated for this site.

Fl ows and Spill

River flow averaged 223.1 kcfs from 18 March to 31 My, peaking on
18 May at 395.2 kcfs. From 1 June through July, river flow
averaged 198.6 kcfs. Fl ows continued to decline throughout the
summrer and fall, averaging 107.4 kcfs between 1 August and 24
Novenber .

Spill for the 18 March release of 6,856,282 tule fall chinook from
SCNFH, averaged about 36% of river flow for the period 20 March
t hrough 27 March. Spill resumed on 16 April to flush the 15 April
SCNFH release of 3,978,719 tule fall chinook past the project.

From 16 April to 7 June spill averaged about 41% of river flow
During the summer spill for juvenile fish passage, 8 June to 23
August, spill averaged 47% of river flow

Di scharge from PH2 was nuch higher this year than in 1992,
averaging nearly 100 kcfs through 16 April. From then until the
first of May, PH2 discharge was mninmal but from then on, through
June, PH2 was alnost as much as PH1 discharge (Figure 11).

Seasonal Passase Patterns

Fish passage patterns for the first powerhouse are presented in
Figure 11 and |1l a. Estimated dates for the 10 and 90 percent
segnent of snolt passage by species for 1993 are listed in Table 7.
A graphic conparison of historical passage dates at Bonneville is
presented in Appendix B, Figure 1.

The mmjority of spring mgrants, with the exception of yearling
chi nook, passed Bonneville Dam over a relatively short tine period
in My. Passage for all spring mgrants peaked in late My, in
response to high river flows over 300 KCFS noving the mgration
qui ckly through the lower Colunbia River.
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Table 7. 10 and 90% passage dates at PH1,
Bonnevill e Dam 1993.

Species 10% 90%
YearlinP'Chinook 4/22 5/28
Subyear i ng Chi nook n/a n/a
St eel head - WId 5/4 5/26

Hat chery 5/10 5/26
Coho 5/5 5/25
Sockeye 5/17 5/27

n/a= no dates cal cul ated due to STS renpval

The mddle 80% of the migration for wild and hatchery steel head,
coho and sockeye passed Bonneville in 23, 16, 22, and 11 days

respectively. In 1992, the sane species took 35, 34, 40 and 21
days respectively. For yearling chinook, the timng and duration
were simlar to 1992, but the distribution was very different. In

1992 yearling chinook passage peaked earlier, reaching the 50% nark
alnmost a nonth earlier, but reaching the 90% mark a week Ilater
(Appendi x B, Figure 3).

The spring passage pattern (before June 1) for subyearling chinook
mainly represents large releases of SCNFH "tule" stock into the
Bonnevill e pool (Table 8).

Tabl e 8. 1993 Spring Creek National Fish Hatchery releases.

PEAK AVG R V. SPILL AS

RELEASE DATE RELEASE SIZE PH1 PASS. FLON (KCFS) % OF RIV
March 18 6,856,282 March 19 213.3 36.3
April 15 3,978,719 April 16 156. 1 45.3
May 20-21 3,694,700 May 21 356. 2 37.9

The summer passage pattern for subyearlings (after June 1) mainly
represents that portion of the run which is "upriver bright" stock.
Qui dance screens were pulled for this portion of the subyearling
mgration at Bonneville, causing a nonitoring bias. Estimating the
10 and 90 percent passage dates for subyearling bright stock are
not appropriate for this reason.
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Diel Passage

The diel patterns generated in our second year of 24 hour
nmonitoring strongly confirm the patterns established in 1992, and
by previous years "spot" diels. Peak passage for all species oc-
curred between 2100 and 2300hrs. After 2300hrs, passage declined
to lower levels but

remai ned fairly 20
constant unt il ARJUSTED COLLECTION TOTALS
sunrise. AL sunri se, Shint —— 77 740 «
t here is a m nor 188~ suhd  267.751 ‘
I ncrease in passage (s:ooc: ° 18:2I'2482 SUNSET \ SUNRISE
wi th a decline oo h X
!

t hereafter,throughout
the day (Figure 12).

The passage patterns
of "tule"™ and "bright"
stocks of subyearling
chi nook mrror one
anOther ClOSE|y I'n o8 10 NOON 14 16 18 20 22 M1 D 03 05 07
that both peak sharply Figure 12. 1993 Seasonal Diel Passage Pattern from PH-1 at Bonneville Dam.
after sunset, wth a

m nor peak at sunrise

(Figure 13). The 14

PERCENT OF TOTAL COLLECTION
o

ADJUSTED COLLECTION TQTALS
patterns are offset by S
about 2 hours due to Alter 6/1 = Bright . ... 265.873

the differences in sun
set/rise tine from
spring to sunmmer.

SUNRIBE

Monthly diel passage
patterns at PH1 are
present ed for each

PERCENT OF TOTAL COLLECTION

speci es to show 2

seasonal variation in

Appendi X B, Fi gur es 3- 0 08 10 NOON 14 16 18 L0 2 wip 03 08 07
9. Catch nunbers were Figure 13. 1993 Seasonal Diel Passage Patterns of Subyearling
adjusted in both the Chinook Stocks from PH-1 at Bonneville Dam.

nonthly and seasonal

passage patterns to elimnate the effect of fluctuations in
power house discharge, in effect show ng passage under flat | oaded
condi ti ons.

Table 9 lists the percent total daytime (06:01 - 20:00 hrs) and
nighttinme (20:01 - 06:00 hrs, P.D.T.) passage for the season at
PH1. Al though vyearling chinook passage peaked at night, the
majority of passage occurred during daytime hours. Al'l other
species had a greater percent of total passage during nighttine
hour s.
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Tabl e 9.

Percent Day and ni ght passage at Bonneville PH1, 1993.
Day Ni ght
Speci es (0600-1900) (2000-0500)
Yearling Chinook 56. 8% 43. 2%
Subyearling Chinook- 43. 8% 56. 2%
"Tule" 43. 2% 56. 8%

"Bright" 46. 6% 53. 4%

Steelhead - WId 32. 9% 67. 1%
Hat chery 37.6% 62. 4%

Coho 31. 9% 68. 1%
Sockeye 36. 4% 63. 6%
Conbi ned 44. 1% 55. 9%

There is considerable daily variability in the percent of nighttine
passage over the season for all species at Bonneville, as shown in
Appendi x B, Figure 2).

Descalins and Mortality

The percent of total fish that were descaled and dead in -the
sanpl es over the 1993 season and the conparison to 1992 and
historical levels (1987-1992) are presented in Table 10 bel ow.

Tabl e 10. Percent descaling and nortality at Bonneville Dam PH1.

Chi nook 1 Chi nook 0 STHD- W STHD-H Coho Sockeye
Year %D 9 W %M 9 $M %D 9y $D M %D $M
1993 3.9 0.1 1.2 0.5 2.4 0 8.3 0 2.3 0 16.9 0.3
1992 4.6 0.1 2.2 0.3 6.8 0.1 12.9 0.1 6.2 0.1 13.0 0
85-92 5.2 0.1 2.4 0.4 6.5 0.1 15.9 0.2 4.4 0.1 21.5 2.1

Daily descaling and nortality rates as seen in the PH1 sanples over
the 1993 season are presented in Appendix B, Figures 10 and 11.

Descaling in 1993 was 25
lower than 1992 and the 1993 (1992 [AAva 87-92
historical average for all
speci es except sockeye
(Figure 13) . Descal i ng
rates on sockeye are
historically very high at
Bonneville Dam averaging
about 21.5% from 1987 -
1992. The specific cause o — ]
for, this is unknovvn.. The © ~ VEARUNG SUBYEARLING WILD  HATCHERY
i nci dence of descaling on CHINOOK ~CHINOOK  STEELHEAD STEELHEAD
sockeye in 1993 (16.9%
was | ower t han t he
hi stori cal aver age, but

PERCENT DESCALED

LIRS

m

COHOQ SOCKEY!

ENNNNNNNNNANY

m

Figure 13. Total Descaling, for 1993, compared to 1992 and the 87-92 Average,
Bonneville Dam.
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hi gher than the 1992 rate of 13% It should be noted that 1992
sockeye descaling, the lowest on record for this site, was based on
a very reduced sanple size of 638fish, the |lowest on record.

Daily descaling rates in 1993 are quite variable over the season
for yearling chinook and hatchery steelhead ranging up to 15%.
Sockeye descaling was consistently higher than the other species,
ranging up to 25% , (Appendix B, Figure 10). Overall nortality
rates on sanpled fish were less than 1% for all species.

Percent average descaling and nortality seen in the sanples taken
at the second powerhouse in 1993 are presented in Table 11.
Chinook 1 and coho descaling in PH2 sanples was al nost tw ce Phl
rates. Sockeye descaling was al so higher by about 4% Chinook Os
and steel head had |ower overall descaling. Mortality on sanpled
fish was simlar to PH1, less than 1% for all species.

Tabl e 11. Descaling and Mrrtality from PH2 at Bonneville Dam
CH NOOK-I  CHINOOK-O  STEELHEAD COHO SOCK

TOTAL SAMPLED 5,468 5,545 717 3,621 624
% DESCALED 7.2% 0.9% 0.13% 4.5% 20.2%
% MORTALITY 0. 7% 0.6% 0.28% 0.2% 0.7%

Subsampled Fish Condition
Three tines a week a subsanple (target n= 100) of each species was

inspected for detailed fish condition information. O all the
categories |ooked at, partial descaling (3<>20%) was the most
preval ent, ranging as high as 16% for hatchery steel head.

Frequency of other conditions was very low for all species

(Appendi x B, Table 2). (Gas bubbl e disease synptons were seen on a
small percentage (<2%) of all species in the sanples from 5 My -
4 June.

240

Hat chery Steel head
Lenagth Fregquency \J\V\/
In conjunction with the fish ,
condi ti on subsanpling described w Wid Steel head
above, aver age lengths are
derived for each species. On
average, hatchery steel headwere
| onger than wild, 218 and 189mm
respectively, and "bright"
subyearling chinook were |onger
than "tules®", 112 and 83mm
respectively (Figure 15).
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Figure §5. Average Length of Juvenile Salmonids
at Bonneville Dam, 1993.
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Freeze Brands and PIT Tass

A total of 782 brands were detected and recorded from the PH1
sanples with 89% of those found on yearling and subyearling chinook
(Table 1). A total of 158 PIT tags were detected in the sanples at
PH1, which is about 0.07% of all the sanpled fish. A sumery of
PIT recapture detail at PH1 is presented in Appendix B, Table 2.

Brand Recovery Tests

Continuing tests to evaluate brand recognition and recording effi-
ciency of fish handlers were conducted at Bonneville Dam in 1993.
A total of 17 recovery tests were conducted using 10 fish per test.
In all, 2107 yearling chinook, 27 hatchery steelhead and 36 Coho
were used for a total of 170 test fish. Each test usually
consisted of a mx of the three species used. These fish were
collected from the PH2 sanples, branded with a >Y brand, using a
variety of rotations and |ocations. The fish were held for 48
hours to allow brands to becone visible. After 48 hours, test fish
were introduced into the PH1 holding tank prior to the end of a
sanpl e period. O the 17 tests, 10 were conducted w thout the
crews prior know edge. Table 12 summarizes the conbined brand
detection test results.

Tabl e 12. Brand detection efficiency test results, 1993.

Br ands Br ands Per cent
Speci es Rel eased Recover ed Recover ed
Yearling Chinook 107 101 94%
Hat chery St eel head 27 23 85%
Coho 36 31 86%
Tot al 170 155 91%

Fish handlers at Bonneville Dam were able to detect and properly
record 155 of 170 branded sal nonids introduced into the PH1 hol ding
tank for a detection rate of 91%

These tests nmay have been conprom sed due to poor brand quality on

test fish. Qut of 390 fish branded, only 170, or 56%, were
r eadabl e. O the 170 branded fish used, 30 brands, or alnost 18%
were of "questionable" quality. However, this approximtes "in-

river" brand conditions and makes the test nore realistic.

Fry lIncidence

Sanpl e catches for subyearling chinook fry and coho fry (<60mm)
were 5,641 and 64, respectively. Approximately 4.3% of all
subyearling chinook and 0.23% of all cocho captured were fry.
Chinook fry were captured from 17 WMarch to 27 July wth the
maj ority passing in |late March, early May and early June. Coho fry
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were captured between 29 April and 14 May with the majority passing
between 7 and 14 May.

Adul t | nci dence

Although the PH1 trap is designed to exclude adults, 4 adult
chi nook were recorded as incidentals during the 1993 season. These
fish were evidently small enough to fit through the size separator
bars and are proof of a fallback situation occurring at PH1.

I nci dent al Cat ch
The total catch of incidental non-salnonid species for the season
is presented in Appendix C, Table 2.

Anerican Shad (Alosa sapidissima) juvenile collection count began
increasing in the PH1 sanples in late August and peaked on 31
Cct ober (Appendix C, Figure 2). The cunulative juvenile shad
collection count for 1993 was only 297,725, conpared to 4,504,033
for 1992. This discrepancy is probably due to the renoval of the
subnersible traveling screens after July 6 at PH1.

Tabl e 13. Adult and juvenile shad collection totals
at Bonneville Dam 1989-1993.

AMERI CAN SHAD

YEAR ADULTS JUVEN LES SAMPLE HRS.
1989 3,105,300 435, 441 8

1990 4,012,000 2,934,762 8

1991 2,363,100 1,481,768 8

1992 3,073,000 4,504,033 24

1993 2,154,938 297, 725 24 W o STS's

Paci fic Lanprey (Entosphenus tridentatus) juveniles appeared in PH1
sanples in low nunbers fromthe start of sanmpling to July (Appendix
c, Figure 4). Collections totalled 6,204 fish for 1993.
Coll ection counts for 1992, 91 and 90 were 526, 4,568 and 1780

respectively.
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John Day Dam. Daily samples < 35 were excluded. The season
Total Night Passage Percentage is indicated in the upper right corner.

A-2
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Table 1. PIT Tag recovery detail at John Day Dam, 1993.

AELEASE SITE TRAVEL TIME IN DAYS Total km Average
n SPECIES RUN HEARING Min TT Mex TT  AVGTT Upstream of JDA  Speed (km/day}
Big Canyon Fac. 10 Steelhead  Summer  Hatchery 216 278 243 506 245
Big Creek Hatchery 1 Chinook Spring Wild 208.5 a6 29
Camns Crook a Chinook Spring Wild 205 0 Man 200.1 an4 20
Clonrwaler River, 51 7 Steelhead Summoer  Hatchery 254 36 4 az1 519 162
Clearwater Trap 2 Chinook Unknown Hatchery 216 249 233 408 17.6
1" Steelhead Summer  Hatchery 14.6 285 20.1 2.3
2 Steelhead Summer  Wild 10.7 16.6 13.7 299
Cle Elum River 6 Sockeye Spring Hatchery 4.1 249 18.2 491 14
1 Sockeye Spring Hatchery 13.7 29.6 202 243
Columbia River 9 Chinook Fall Wild 336 100.8 64.9
Crooked Fork Creek 3 Chinook Spring Wild 199.8 2127 205.3 669 33
2 Steelhead  Summer Wild 15 19.4 17.2 38.9
Crooked River 2 Steelhead Summer  Wild 281.6 658.6 4701 613 13
Crooked River Trap 1 Chinook Spring Wild 67.7 614 9.1
Dworshak Hatchery 14 Chinook Spring Hatchery 145 426 8.2 464 185
14 Steelhead Summer  Hatchery 1.6 205 146 318
Entiat Hatchery 3 Chinook Spring Hatchery 43.9 54.7 478 448 9.4
Hazard Creek 5 Steelhead Summer Hatchery 243 37.4 28.3 649 229
Hells Canyon Dam 4 Steelhead Summer Hatchery 18.5 293 239 572 23.9
Imnaha River 3 Steelhead Summer  Hatchery 143 19.1 175 483 276
2 Steelhead Surmmer  Wild a1 11.1 9.6 50.3
Imnaha River, W 10 Chinook Summer  Haitchery 326 38.7 5.7 557
Johnson Creek 1 Chinoock Spring Wild 279.1 777 28
Knox Bridge 5 Chinook Summer  Hatchery 274 58.5 423 805 18
Kooskia Hatchery 4 Chinook Spring Hatchery 284 337 31.3 524 16.7
Leavenworth Hatchery " Chinook Spring Hatchery 24.2 36.3 29 453 15.6
Lemhi River 2 Steethead Summer  Hatchery 324 33.4 329 894 27.2
Lemhi Weir 2 Chinook Spring Wild 2089 238 1295 943 7.3
Little Goose Dam 84 Chinook Spring Hatchery 51 11.4 7.8 288 369
10 Chinook Unknown Hatchery 6.4 13.4 10 28.8
23 Steelhead Summer  Hatchery 5 156 8.2 351
10 Steelhead Summer  Wild 5.1 9.1 6.7 43
Little Sheep Fac 13 Steelhead Summer  Hatchery 18.7 29.9 238 528 22.2
Lolo Creek 3 Chinook Sﬁring Wild 149 2439 1512 486 3.2
3 Steethead Summer  Wild 151 17 18 304
Lookinggiass Hatchery 4 Chinook Spring Hatchery 305 375 333 583 175
Lostine River 2 Chinook Spring Wild 2611 276.6 268.9 619 23
Lower Granite Dam 24 Chinook Spring Hatchery 7.2 19.3 1A 348 314
3 Chinook Spring Hatchery 14.3 14.4 14.4 242
Lower Monumental Dam 7 Chinook Spring Hatchery Unknown 242
16 Steelhead Summer Hatchery Unknown
Marsh Creek 3 Chinook Spring Wild 29.1 60 40.3 967 24
1 Steelhead Summer  Wild 22 44
Pahsimeroi Pond 3 Steelhead Summer Hatchery 27.4 28.3 278 978 35.2
Pahsimeroi River 5 Steelhead Summer Hatchery 353 40.5 376 967 8.7
Rapid River Hatchery 9 Chinook Spring Hatchery 225 43.6 30.8 631 2.5
Red River 3 Chinook Spring Wiid 44 56.9 513 620 121
Red River Rearing Pond 1 Chinook Spring Hatchery 226.2 647 29
Reliet Creek 1 Chinook Spring Wild 288.9 626 22
Rock Island Dam 6 Chinook Unknown Hatcherv 85 46.4 16.4 383 224
15 Chinook Unknown Unknown 6.3 84.4 309 124
18 Steelhead Summer  Hatchery 6.6 2.9 10.6 36.1
5 Steelhead Summer  Wild 6.4 16.5 109 35.1
19 Sockeye Unknown Wiid 8.2 223 1341 29.2
Salmon River 1 Chinook Spring Hatchery 45.8 478 10.4
2 Steethead Summer  Hatchery 18.5 a7s 28 174
1 Steeihead Summer  Wild 22 217
Salmon River, E FK 2 Steethead Summer  Hatchery 423 44.4 43.4 1030 27
Salmon River, N FK 2 Steelhead Summer  Hatchery 30.6 31 30.8 a59 279
Salmon River. 8 FK 8 Chinook Summer  Hatchery 429 61.8 516 693 13.4
1 Chinook Spring Wild 448 240.7 163.4 4.2
3 Chinook Summer  Wild 2945 24
Salmon River Trap 15 Chinook Unknown Hatchery 16.6 368 26.1 583 216
13 Chinook Unknown Wild 126 50.5 277 203
19 Steethead Summer  Hatchery 96 33.2 18.5 304
5 Steethead Summer  Wild 8.6 15.2 125 45
Sawtooth Hatchery k] Steelhead Summer  Hatchery 38.4 50.5 452 1095 24.2
Snake River 30 Chinook Spring Hatchery 175 325 25 175 7
Snake Trap 10 Chinook Unknown Hatchery 85 38.2 18.3 400 219
5 Chinook Unknown Wild 117 29.4 179 223
27 Steelhead Summer Hatchery 7.6 3353 275 145
28 Steelhead Summer  Wiid 6.8 229 105 8.1
Turtle Rock Hatchery 2 Chinook Fall Hatchery 46 52.8 49.4 418 8.5
Wallowa Hatchery 5 Steelhead  Summer Hatchery 25.8 39.5 323 641 19.8
Wells Hatchery, WOF 1 Chinook Summer  Hatchery 39.6 483 12.2
Wenaha River, S FK 1 Chinook Spring wild 254.4 554 22
Winthrop Nat. Fish Hatcher 5 Chinook Spring Hatchery 315 435 8.7 577 15.7
629
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Table 2 Summary of smolt condition subsanpling for 1993 at
John Day Dam expressed as percents.

Species Sanpl e Parti al Condi tion
Si ze DESC. e el
(3-20%) Injury GIl Fungus Bird pPara Colu GBD

Chi n-1 3995 16 3 1 <.5 1 c.5 <.5 <«.5
Chin-O 4046 10 3 <.5 2 <.5 <.5 7 0
St hd- W 2265 11 1 1 <.5 2 3 c.5 0

St hd- H 2371 37 6 4 2 6 1 1 <.5
Coho 2166 8 1 1 <.5 1 <.5 <.5 <«.5
Sockeye 1764 15 2 1 c.5 <.5 <.5 0

TOTALS 16607 16% 3% 1% 1% 2% 1% 2% <.5%

Criteria for Subsanpling

Partial Descaling: between 3 and 20% descaling on one side of the fish.

Injury: injury (cut, puncture, etc) to the eye, head, or body.
Gll: a folded or torn operculum (gill cover).
Fungus: presence of an external fungal infection.

Bird Mark: an injury inflicted by a bird.
Parasite: presence of an external parasite.
Col umari s: presence of vyellow rinmmed sores, ulcers, or open l|lesions on the body.

Gas Bubble Disease: presence of gas bubbles in the fins or head.
Al 4 levels of GBD are conbined in this table,



Tabl e 3 Interruptions in the sanpling season due to Unit 3
shutdowns (in hours). Biased sanple days are marked (*).

End Date Batch # Unit 3 outages
(# of hours)

5/ 05 93030 1 The hours that Gatewell 3B
5/13 93038 3 was out of operation are
5/14 93039 22 * identical to those for
5/15 93040 14 * Unit 3, i.e. 2210r 4.5% of
5/22 93047 2 t he season.
5/26 93051 1
6/15 93071 23 «*
6/16 93072 24 * The hours that Gatewell 3C
6/17 93073 24 * was out of operation equals
6/18 93074 24 * 1,145 or 23% of the season
6/19 93075 16 * This is because 3C was
7/08 93094 1 shut down from 0700 13 May
7/09 93095 1 to 0700 18 June for a total
8/03 93120 24 * of 924 hours. Qherw se
8/04 93121 8 * its hours out of operation
9/01 93149 2 were identical to those of

10/06 93194 24 ¢ 3B.

10/07 93185 7 %

Total Hours Down 221 / 4,968 = 4.5% of season (3B).

Sanple Season (4/6 - 10/29).
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Figure 1. 1 0%, 50%, and 90% Passage Dates for each season at Bonneville Dam,
by species, 1988-1 993. The duration between 1 0-90% dates (in days)

are indicated above each line.
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Figure 2. Percentage of daily total sampled at night, 2001 to 0600 hours, (P.D.T.)
at John Day Dam. Daily samples < 35 were excluded. The season
Total Night Passage Percentage is indicated in the upper right corner.
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PERCENT DESCALING and MORTALITY
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Figure 10. Daily Descaling and Mortality Rates for

Spring Migrants at Bonneville Dam, 1993.

Daily samples<35 were excluded.
(Seasonal Descaling & Mortality is indicated on each graph.)
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Figure 11. Daily Descaling and Mortality Rates for
Subyearling Chinook at Bonneville Dam,
1993. Daily samples<35 were excluded.

(Seasonal Descaling & Mortality is indicated)

B-l1



Table 1. PIT Tag recovery detail at Bonneville Dam, 1993.

RELEASE SITE

TRAVEL TIME IN DAYS

Total km

Average

n SPECIES RUN REARING Min TT Max 7T AVG TT Upstream of BON [Speed (km/day)
Big Canyon Fac 1 Steel head Summer  Hatchery 29.4 709 24.1
Clearwater Trap 2 Chlnook Unknown Hatchery 36.6 36.5 37.7 522 13.6
Cle Elum River 6 Sockeye Spnng Hatchery 16.9 32 21.2 604 26.6
Columbia River 2 Chinook Fall wild 44.6 76.2 60 4
Crooked Creek 1 Chinook Spring Hatchery 227.2 782 3.4
2 Chinook Spnng wild 2455 246.7 246.1 2.2
Dworshak Hatchery 8 Chinook Spnng Hatchery 16.2 44 25.6 577 22.4
1 Steelhead Summer Hatchery 20.6 27.7
Hells Canyon Dam 1 Chinook Spring Hatchery 327 685 20.9
Johnson Creek 1 Chlnook Summer  Wild 267.4 890 3.1
Knox Bridge 2 Chlnook Summer  Hatchery 32.6 50 3 415 918 22.1
Kooskia Hatchery 1 Chlnook Unknown Hatchery 23.2 637 275
Leavenworth  Hatchery 4 Chinook Spring Hatchery 27.9 41.7 37.4 566 15.1
Lemhi Weir 3 Chlnook Spnng wild 20.3 219.3 91.9 1056 115
Little Goose Dam 24 Chinook Spring Hatchery 6.5 13.6 9.3 401 431
8 Chlnook Unknown Hatchery 9.1 13.1 10.8 37.1
1 Steeihead Summer  Hatchery 71 56.4
Litle Sheep Fac. 2 Steelhead Summer  Hatchery 21.4 21.6 21.6 641 29.7
Lolo Creek 3 Chlnook Spring Wild 17.4 307.3 175.5 599 3.4
Lower Granite Dam 17 Chinook Spnng Hatchery 8.6 24.5 14 461 32.9
Lower Monumental Dam 1 Chlnook Spnng Hatchery Unknown 355
Lostine River 1 Chinook Spnng Wwild 269.6 732 2.7
Marsh Creek 1 Chinook Spring wild 33.9 1080 31.9
Pahsimeroi Pond 1 Chinook Summer  Hatchery 36.7 1091 29.7
Rock Island Dam 2 Chinook Unknown Hatchery 12.4 55.4 339 496 14.6
9 Chinook Unknown Unknown 11.6 53.3 27.2 16.2
6 Steelhead Summer  Hatchery 7.4 26.6 12.3 40.3
1 Steelhead Summer  Wild 6.9 55.7
1 Steelhead Summer  Unknown 12.5 39.7
4 Sockeye Unknown Wild 6.5 29.7 17.3 28.7
Salmon River 1 Chinook Spring wild 203.5 591 2.9
Salmon River, E FK 1 Chinook Spnng Hatchery 51.9 1143 22.0
Salmon River, E FK W 1 Chinook Spring wild 24.4 1173 48.1
Satmon River, N FK 1 Chinook spring Witd 306.3 972 3.2
Salmon River, S FK 3 Chinook Summer  Hatchery 51 4 66.6 56.6 806 14.1
Salmon River Trap 1 Chinook Unknown Hatchery 15.9 676 425
2 Steethead Summer  Hatchery 129 15.2 141 47.9
Sawtooth Hatchery 1 Chinook Spring Hatchery 241 1206 5.0
1 Steelhead Summer  Hatchery 46 26.3
Sawtooth Trap 1 Chlnook Spnng wild 245 1208 4.9
Snake River 10 Chlnook Spnng Hatchery 20.1 33.6 27.6 288 10.4
Snake River Trap 2 Chinook Uknown  Hatchery 16.5 31.3 23.9 513 21.5
6 Chinook Unknown Wild 13.7 25.1 17.3 29.7
3 Steelhead Summer Hatchery 12.8 17.4 14.9 34.4
4 Steelhead Summer  Wild 8.4 16.6 10.6 47.5
Turtle Rock Hatchery 1 Chlnook Fati Hatchery 34.9 531 15.2
Wallowa Hatchery 1 Steelhead Summer  Hatchery 26.5 754 26.5
Winthrop Nat. Fish Hatch 1 Chinook Spring Hatchery 27.3 690 25.3
156
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Table 2

Speci es

Chin- 1
Chin-0O
St hd- W
St hd- H
Coho
Sockeye

TOTALS

Criteria

Parti al Descal i ng:

Injury:

Summary of smlt condition subsanpling for 1993 at
Bonnevill e Dam expressed as percents.

Sanpl e Parti al
Si ze Desc il

Condi ti on

(3-20%) Injury Gll Fungus Bird para Colu GBD

2934 14 3 1 1 1 1 0 <.5
8343 8 3 <.5 <.5 <.5 ¢c.5 0 0
1250 7 2 <.5 1 1 7 c.5 2
1669 16 3 2 1 4 2 <.5 1
2227 5 2 <.5 1 c.5 c¢.5 «<.5 0
940 24 3 2 <.5 <.5 c¢.5 0 <.b
17363 10% 3% 1% 1% 1% 1% <.5% <.5%

for Subsampling

injury (cut, puncture, etc) to the

between 3 and 20% descaling on one side of the fish.

eye, head, or body

Gll: a folded or torn operculum (gill cover).

Fungus:

Bird Mark:

Par asite:

Col umari s:

Gas Bubbl e Disease: presence of gas bubbles

an injury inflicted by a bird.

presence of an external parasite.

presence of an external fungal infection.

presence of vyellow rimed sores, ulcers, or open lesions on the body.

in the fins or head.

All 4 levels of GBD are conbined in this table.
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Table 3

Interruptions in season at

power house sanpl er.

the sanpling

DSsM#1 first

End Date Reason for CQutage Hours M ssed
Power house #1
04/19 Trash sweep repairs & cable replaced
04/29 Trap structural repairs
05/18 Process punp failure
05/19 Trap, trash sweep, & inclined screen repairs
05/27 Trap cable replaced
06/06 Abnormal water flow
06/22 Trap cable replaced
07/19 Abnormal water flow & trap cable inspection
07/27 Trap cables replaced
09/20 DSM#1 el ectrical work
10/04 Trap cables replaced
11/17 Trap cable replaced
04/21 NMFS survival test
04/22 NMFS survival test
04/23 NMFS survival test
04/29 NMFS survival test
05/06 NMFS survival test
07/20 NMFS survival test
07/22 NVFS survival test
07/29 NVFS survival test
10/27 COE flow condition test
10/28 NMFS survival test
10/29 NMFS survival test
11/01 NMFS survival test
11/02 NMFS survival test
11/03 NMFS survival test
11/04 NMFS survival test
Tot al 66

B-14

APROWRRERPRFPWOWRORNEN

NI NI QRN

PN RS e



FI GURES

APPENDIX C
INCIDENTAL CATCH - 1993

TITLES

TABLES
1
2

Daily Sanples of Juvenile Anerican Shad
at John Day Dam (3B + 3C Catch)

Daily Collections of Juvenile American Shad
at Bonneville Dam DSM#1

Daily Sanples of Juvenile Pacific Lanprey
at John Day Dam (3B Catch Only)

Daily Collections of Juvenile Pacific Lanprey
at Bonneville Dam DSM#1

I nci dental Catch at John Day Dam

Incidental Catch at Bonneville Dam DSM#1
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Figure 1. Seasonal Juvenile Shad Count
(3B+3C) at John Day Dam, 1993.
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Figure 2. Seasonal Juvenile Shad Count
at Bonneville Dam, 1993.
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NUMBER
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Figure 3. Seasonal Lamprey Count at
John Day Dam, 1993.
(Only 3B catch shown as 3C was down from 5/14 - 6/17)
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Figure 4. Seasonal Lamprey Count at
Bonneville Dam, 1993.
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Table 1 I nci dental species captured at John Day Dam 1993

Speci es Total Number Gatewell Majority of
Gatewell 3B + 3C 3B Capt ures
Shad
Juvenil e 313,582 160, 703 August - Oct ober
Adul t 922 581 Jul y- August
Lanpr ey
Juvenil e 7, 645 4,492 April-June
Mount ai n
Wi t efi sh 903 601 June-July
Scul pi ns 555 264 Jul y- August
wal | eye 222 132 all season
Squawf i sh 66 37 all season
Table 2 I nci dental species captured at Bonneville Dam 1993.
Speci es Nunber Nunber Maj ority of
Sanpl ed Col | ect ed Capt ures
Shad
Juvenil e 193, 644 292, 601 August - Oct ober
Adul t 24 75 Jul y- August
Lanpr ey
Juvenil e 523 6, 228 April-June
Scul pi ns 62 294 all season
Smal | nout h Bass 58 263 all season
Squawf i sh 106 257 Sept . - Novenber
Sti ckl eback 1,971 6, 636 all season



