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IHTRODUCTIOIf 

During the spring of 1974, the National Harine Fisheries Service (NMFS) 

tUlder contract of the U.S. Army Corps of Engineers continued, for a fourth 

year, an evaluation of fish protective facilities for juvenile salmonids at 

Little Goose Dam on the Snake River. This year emphasis was placed on sub-

merged traveling screen (STS) tests which included combinations of different 

mesh size, perforated plate, lights in intakes and gatewells, and turbine 
I 

loads. In addition, recovery efforts continued on adult sa1monids returning 

upriver after marking and transport during juvenile migrations in 1971, 72 

and 73. MOre than 800 marked adult stee1head trout and over 250 chinook 

salmon were recovered with the tag detector and fish trap operated in the 

ladder at Little Goose Dam. Additional recoveries were made in the fisheries, 

on the spalming grounds and at upriver hatcheries. Preliminary analysis of 

data from these returns are summarized, and effects of transport on survival 

and homing are indicated. Further research was done on migration rates, 

timing and survival of yOtUlg migrants and bn levels of dissolved gases in the 

Columbia and Snake Rivers in relation to river discharge and operational 

procedures. This report summarizies progress on these studies in 1974. 
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Research at Little Goose Dam in 1974 emphasized studies on 
the submerged traveling screen (shown above in partially 
extended position). 
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TRAVELllf(} SCREEN STUDIES. 

SubmergedtraVe11ng 6creen( errs) test~ during the fingerling migration 

were concerned with two basic problems. In. order of priority they were: 

a) degree ot de8callng and inJ~andb) guiding efficiency. 

Research effort on descali'ng and injury Vas rated: at greater .,importance 

beca~se little benefit is derived tram a. guiding'tacilityot high-efficiency 

but low survival. Thend'ore. experiments were designed. to emphasize results 

regardIq inJuiy and descaling. 

Previous knowledge, indicated that certain mesh sizeti ot traveling screen 

in combination with pertorated platecouid signiticant17 reduce descalingand 

, inJ~. '!'his in1"ormatlon wasobtalned 1'roIanon-smoltiag hatche17 tish and 

underwater television observations. 'More intormation vas needed to detennine 

optimum combinations 0" screen and plate with smolting fingerllng .salmon and 

steelhead.L1ghts were al80 .testedto determine the effects onfi:ngerlings. 

Test procedures alid emr1mental destS 
" 

Three m.esb sizes were tested. '!'hey were: a) ~2x 36 x 16 Pleshes per. foot 

(reterred to in this repo~ as the regular mesh) b) ~. x 48 x 16 (fine mesh) 

and c) 12 x 36 x 16 (intermediate mesh). The regular mesh and fine mesh had 

been tested previous years t' the intermediate was not. The pertorated plate 

was 3/16 inches thick. with 1/2 inch holes spaced so as to allow a ~8% open 

area and was installed behind the mesh reducing the velocity through the screen. 

Lights were tested along ,the ceili~ ot the intake and in the gatewell. 

The intake l1.gbts consisted at twelve 5.0o-wattincandescent bulbs. The bulbs 

were secured to tva cables. six on each cable and were spaced 6 teet apart~ 
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The first light bulb was approximately 3 feet upstream of the gatewell 

opening. The sixth bulb was about 12 feet from the entrance of the 

intake. 

The gatewell lights were also 50o-watt bulbs, spaced 8 feet apart 

extending to a depth of 70 feet and consisted of two strings of eight 

lights for each gatewell. These lights were wired into a sequencing 

control panel that permitted selection of various illumination patterns. 

Four factors were varied in an attempt to determine the best combination 

to achieve maximum fish guidance with minim'\.Ull inJury. They were: 1) mesh 

size, 2) perforated plate, 3) turbine load and 4) lights. 

The four test conditions were evaluated by two methods: by sampling 

natural migrating chinook and steelhead which entered the intake and 

encountered the traveling screen at their volition; the other by marking and 

releasing natural migrants through hoses in the turbine intakes. 

The marked fish were released into the respective intakes through a 

31t hose secured to the trash racks. The location of the release point was 

determined by a pressure read-out for depth. Proximity to the traveling 

screen was determined by the length of hose protruding through the trash 

rack. Each were released near the ceiling of the intake midway between the 

trash rack and the gatewell entrance (Fig. 1). 

Data for descaling and guidance was obtained by examining marked fish 

and unmarked natural migrants dipped from gatewells. The gatewells were 

cleaned out prior to the release of the marked fish after the releases and 

on a daily basis during other tests for supplemental data. Any fish with more 
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than 12% ot the scales missing was considered descaled. The average percent 

descaling was determined by averaging the test replicates. In most cases it 

included results trom both lighted and non-lighted turbine intakes. 

The following conditions were compared: 1) regular mesh withou~ perforated 

plate at turbine lOads of 125 and 155 megawatts (Haw) with and without lights, 

2) regular mesh !.ti.!l perforated ;plate at 125Brld 155 MGWwith arid without 

lights, 3), intennediate mesh without perforated plate at 125 and 155 MGW with 

and without lights, 4) intermediate mesh with - perforated plate at 125 and 

155 MGl-l with and without lights, 5) fine mesh without perforated plate, and 

6) no traveling screen at 125 and 155 NGW with and without lights. 

The regular and intermediate mesh traveling screens ~ perforated 

plate as well as the intermediate mesh without perforated plate were tested 

in intake LA. The fine mesh screen operated throughout the season in lB and 

the regular mesh likewise in 2A. Int~e 2B was used as the control and no 

traveling screen was used. 

During the season velocity measurements were made at the traveling 

screen on all screen-plate combinations te~ted except the regular mesh 

screen with perforated plate (Table 1). The velocity data provides a 

tangible basis for relating turbine intake flows to various mesh sizes 

or to the addition of perforated plates backing screen mesh to be tested. 

Measurements of descalins of chinook anq steelhead fingerlings released 
trom hoses 

Screen tests without ~rfor~ted Elates--The regular mesh (42 x 36 x 16) 

without the perforated plate appears to be most detrimental to chinool. at 

both 125 and 155 MGW turbine loads. During tests conducted at 155 HGW the 

average descaling rate was 21.0% and at 125 MOO it "Tas 12%. 

-
-
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Table 1. __ Velocities 1n meters per second ·for four screen combinations 
tested at 100, 125 and 155 18. 

Screen mesh and~late 
condition tested 

• II 

10'0 1.fGW 
Turbine load 

12~ }·row 15~ r·,GW . 

Regular mesh without pertorated 
;plate 

• 82 1.01 1.43 

Intermediate mesh without 
pertorated plate 

.82 1.01 1.40 

Fine ~Bh wlth~t perforated 
plate 

.16 .91 1.22 

Iniermediate mesh with pertorated 
plate 

.55 .16 1.13 

.~ 

"J 
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Descaling was reduced during tests of the intermediate mesh (72 x 36 x 16) 

without perforated plate. The average perc~nt of. descaling at 155 MGW was 

8.2% and at 125 Maw, 6.6%. The average percent descaling for the fine mesh 

at 155 Maw was 16.4%, at 125MGW it was 13.8%. 

Lowering the turbine load reduced descaling for both the regular and 

intermediate mesh tested without perforated plate. Descaling was reduced 

from 21% to 12% (or about 43%) when the regular mesh series was used. 

Figure 2).' 

Regular and intermediate mesh tests with perforated Elate--During , this 

series of tests the regular mesh appeared to be the better of the . two both at 

155 and 125 MGS (Figures 3 and 4). 

When comparing the two meshes a considerable benefit was r.oted at 155 MGW 

when the perforated plate was placed under the regular mesh. The average 

percent descaling dropped , from 21.0% to 2.9%, the lowest rate of descaling 

recorded. It should be noted, however, the 2.9% descaling rate measured for 

the regular mesh was the result of only one replicate. Placing the perforated 

plate behind the intermediate mesh decreased descaling only slightly. 

--The effects of mesh size when combined with perforated plate on descaling 

of steelhead generally followed the same trend that was found with chinook 

but the overall rate of descaling of steelhead WaS much lower. (See Figures 5 

8lld 6.) Tests with the regular mesh with perforated plate at 125 Maw resulted 

in an average stee1head descaling rate of 1.7%; no tests were conducted at 

155 MGW. One test with the intermediate mesh and perforated plate at a turbine 

load of 155 MOW showed a descaling rate of only 1.1%. 
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Figure 3.--Percentage of descaling and recovery of marked chinook released 

through intake hoses with lights on and off at a turbine load of 
155 MGW. 
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through intake hoses wi 1;h lights on and off at a turbine load at 
155 MaW. 
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Effect of intake liGhts 

Screen tests with intake ceiling lights did not provide conclusive 

descaling benefits for either chinook or steelhead. The average desca1ing 

of chinook appeared to be slight1Y lower when intake lights were on. 

DescalinB of natural migrating finserlings 
, 

Analysis of descaling information from natural migrants was confounded 

by some fingerlings swimming out ot one intake and into another. It is 

possible that some fish contacted a traveling screen several times before 

entering a gatewell. In a number of instances marked fingerlings were 

recovered in gatewells adjacent to or nearqy the one they were expected to 

enter. The probability of this phenomena happening with natural migrating 

fish is much greater than with fish released through hoses because the hose 

was placed well into the intake. The incidence of natural migrating fish 

swimming in and out of intakes could not be measured. 

Dai1Y samples ot natural migrant chinook indicated that descallng was 

higher at 155 MOW loads than at 125 MGW'foads. The greatest degree of 
J 

descaling occurred when regular mesh was used without perforated plate at 

155 MGW. The lowest overall descaling (average of tests with lights on and 

off) was noted when regular mesh was combined with perforated plate at both 

155 ~ 125 MOW. 

Natural migrant steelhead descaling test results were clouded by fish 

swimming in and out of turbine intakes at their volition. The best condition 

observed was with intermediate mesh and perforated plate at 125 MOW turbine 

load. Overall, however, descaling was higher at 125 MGW than at 155 1·IOW. We 

-

.. 
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believe that thie occurred because migrants could swim in and out of unite 

easier at 125 MOW which could have resulted in their encountering the screen 

several. times before entering the gatevell. 

Guiding eftisiency of fish released from hoses 

The best guidance tor marked chinook as determined by recover7 or fish 

f'rom gatewells was obtained with the r~gU1ar mesh with perf'orated plate and 

a lighted intake at 125 MOW (66.9%). See Figure 4. The highest recovery 

(51.6%) at 155 MGW was obtained with the intermediate mesh ~ perf'orated 

plate with a lighted intake. The lowest recovery (17.3%) was obtained with 

the regular mesh withou~ perforated plate and an unlighted intake atl55 MGW. 

The highest recovery (79.8%) tor steelhead was at 125 MOW with the 

regular mesh 
-....--
with perforated 

r. 
plate 

, 
but with an unlighted intake. No test 

was conducted with this 'test condition at 155 MaW. The lowest recovery 

(45.4%) was measured at 155 MGW using the intermediate mesh with perforated 

plate and" a . lighted intake. Intake lightp did not improve the recovery of 
: 

steelhead, probably because of' the ability of f'ish to swim between intakes. 
\ 

The average percent recovery (lighted and unlighted intakes) for steelhea

at both turbine loads ranged from 47.8%-to 75.0% whereas for chinook it ranged 

from 25.1% to 62.1%. 

l~iscellaneous tests 

Two tests were conducted where gatevells were dipped at various intervals 

ranging from 3 to T hours to determine the time of' dq mostfingerlinga center 

gatewells. Both tests were made at turbine.loads. ot155 MGW. The· first test 

was made tram a gatewell with trayeling screen, the second test waa made from 

15 

d 



16 

a gatewell without a screen. Peak movement into the gatewell with a screen 

occurred between 2000 and 2400 hours for chinook and steelhead. The peak 

movement into the gatewell without a screen was 1400-2000 hours. Since these 

tests were made near the end of the season it is obvious more information 

is required before firm conclusions or recommendations can be made. Results 

are of interest, however, because turbine loading could be adJusted at peak 

movement of Juveniles for their protection. 

General comments 

The use of lights in the turbine intake for guiding natural migrant 

chinook appeared to stimUlate a definite response; however, due to either 

location of lights or to other factors which are unknown, the response 

was not always beneficial. For example, the fine mesh and the regular mesh 

screen without perforated plate backing at 155 MGW turbine load and with 

lights on guided more fish than when lights were off, but at 125 MGW 

the "lights off" condition was better. One explanation might be that 

at the lower volocities (125 MGW) the lights attracted and oriented the 

fingerlings towards the ceiling and into boundary layers (where velocities 

are known to be lowest) allowing them to swim out of the STS intakes and 

into unscreened intakes if they desired. At the higher velocities (155 MGW) 

the fingerlings may have been attracted to the lights but were carried by the 

increased velocities further into th~ intake where entrance to the gatewell 

occurred. When the regular mesh screen was tested ~ perforated plate (the 

addition of plate reduced the veloc,ity at the screen) results similar to 

those recorded at 125 MGW without perforated plate occurred at both turbine 

loads. Steelhead appeared to be less influenced by the lights; although when 

... 

e, 
'I 
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the regular mesh with perforated plAte WH used at 155 MGW lights' actually 

inhibited the recovery of migrants. 

Evaluation of the gatewell light a:rre:y was attempted with. remote 

operation of the underwater television camera. This was unsuccesstul tor 

a number of reasons. Gatewell lights provided sufficient light for the 

camera only tor a short distance, extremely limiting the depth of field. 

The camera light could not be used because it vould influence the reaction 

of the fish. Another problem was the inability to follow or scan with the 

camera effectively by remote control. 

Periodic inspection of the release hose by SCUBA observers would have 

b. een useM in determining the reliability of placement ot our release hoses 

and therefore enhancing our recovery information. Routine SCUBA inspection 

of the gatewell oritices was used and was considered necessary to keep. them 

tree of debris, which 1nturn, allowed \H1obstructedpassage of fish from 

the gatewells. 

Mechanical operation of the traveliJlg screens was satisfactory. 

Excessivevear of the nylon guide sUpport material tor screen pane.j.s required 

replacement·atter one operation season even though a thicker guide material 

vas used. Observations of wear on the guide Illaterial or screens backed 

by perforated plate indicated that the life ot this material will be greatly 

extended because the perforated plate reduced friction. 
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TRANSPORTATION AND HOMING • 

Objectives of the transportation research in 1974 were: 1) Continue 

to monitor and count fingerlings passing through the fingerling collection 

and by-pass facility at Little Goose Dam; 2) transport groups of fingerling 

that had been subjected to various marking and collection procedures to 

relate level of handling to delayed mortality after transport; 3) continue 

the eValuation of transportation by examination of marks on returning adult 

chinook and steelhead. 

Collection and marking of juveniles 

Juvenile salmonids entering the gat ewe lIs were collected at the downstream 

end of the orifice bypass system or dipped from gatewells during tests of 

traveling screens. Over 1,000,000 migrants entered gatewells in the spring 

of 1974. Of these nearly 500,000 passed through the entire system and were 

counted at the terminal end by automatic counters. The remaining fish were 

dipped from gatewells and were hand counted (Table 2). 

Some fingerlings were marked by branding for use in traveling screen 

tests, some were branded for rates and timing studies and some fish received 

a. combination of adipose cliP. brand and coded wire tag to identity transported 

fish for delayed mortality tests (Table 3). All fingerlings not marked for 

special studies were released after dark into the tailrace area at Little 

Goose. 

Del!led mortalitl tests 

Six different methods of handling juvenile chinook salmon were evaluated 

by comparing the percentage otdelayed mortality after transport downstream 

-

... . 

... 
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Table 2.--Fingerling chinook salmon and stee1head trout counted 
in the bypass system at Little Goose Dam -1914. 

Location counted Chinook Stee1head 

Tenninal end (raceway) 142,660 335,890 

GateWe11s 202,867 412,605 

TOTAL 345,521 748,495 
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Table 3.--Finger1ing chinook salmon and stee1head marked for special 
studies at TJitt1e Goose Dam ... 1974. 

-----
Special study Chinook Stee1head 

Traveling screen evaluation 27,834 9,251. 

Delayed mortality a:rter transport 15,540 ~ 

Survival rates and timing of migration 27,000 gJ,OOO 

TOTAL 70,374 38,251 

• 

... 

... 

... 
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by tank truck to Bonnevi1l~ Dam. The methods included groups of, fish: 1) 

placed in transport truck by dipnetl"roma gat ewell without traveling 

screen; 2) placed in truck by'dipnet from a gat ewell with regular mesh 

traveling screen; 3) placed,into truck by live car from racewq; 4) pumped 

into marking building and culled to remove injured fish, then piped by gravity 

to truck; 5) placed in building by live car, then culled, branded, wire 

tagged and released bypfpe :lnto truck; 6) pumped into building, then adipose 

clipped,wire tagged and branded before release by pipe into truck. 

Ten replicates of approximatelY 1,000 fish in each of above groups were 

hauled to Bonneville Dam. A sample. ot fish was taken atter transport from 

each test grol.lP and held for 48-72 hours to obser!e delayed mortality. Results 

indicate that substantial improvement in posttransPortsUrviv8J.~an 'be achieved 

if the initial stress from injury during collection can be eliminated (Table 4) •. 

Further, results can be characterized in two groups. A lowmottalitythat 

ms:r. be accepted Which ranged from 5.1% in group 4 to 6.6,% i~ group 1... A 

higher unacceptable mortality that ranged from 10.2% in grolW 5 to 14.6% in 
, 

group 3. As' expected, the more abusive handling produced a higher delayed 

'mortality. 

Preliminary returns to Little Goose Dam of adult spring ~d summer chinook 
salmon 

Returns of adult spring and summer chinook salmon successfully detected, 

separated and identified at the automatic separator in the ladder at Little 

Goose Dam are completed for the 1974 season. It should be stressed that the 

current observed return represents only part of the expected total return to 

Little Goose Dam of fish marked in 1972-73. The observed tally is low for 

the following reasons: 1) approximately 30-60% of the fish return afte:r 

21 
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Table 4.--Delayed mortality of juvenile chinook salmon subjected to 
various levels of handling and held 48-72 hours after transport. 

Mortality % 
Group level Hortality 

1 - Placed in transport truck by dipnet Low . 6.6 
from gatewell without traveling 
screen 

2 - Placed in truck by dipnet from gate- High 13.2 
well with regular mesh traveling 
screen 

3 - Placed into truck by live car from High 14.6 
raceway 

4 - Pumped into marking building, culled Low 5.1 
to remove injured fish, then piped by 
gravity to truck 

5 - Placed in building by live car, culled, High 10.2 
branded, wire tagged and released by 
pipe into truck 

6 - Pumped into building, clipped, wire High 11.0 
tagged and branded before release 
by pipe into truck 
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Release site and number of Number 'percentage return Transport 
(in parenthesis) juveniles 
experimental released!! 
group of fish 

recaptured 
as adults l

'I' as 2 and 3 ocean 
adults 

Pbserved ~stimated~ 
I 

to, control 
benefit(%) 

Little Goose Dam 20,674 
(control) 

41 0.227 0.312 
I 
I 

i 

Bonneville Dam 35,252 136 0.633 0.386 ; 70.0 
(transported) 

I 
Dalton Point 30,637 
(transported) 

i 110 

I 
0.359 58.0 

--------------------------~; --------~----------------~--~-----

Total recovery 293 64.0 

24 

Table 5.--Adult reca~tures of chinook salmon at Little Goose Dam from 
transport ~test) and control releases of juveniles in 1971. 
Recovery period - April 20, 1973 to August 14, 1974. 

Adjusted for initial tag loss. 

• Eased on a comparison of the known recovery of fish with magnetized 
wire tags at Little Goose Dam and the subsequent recovery of these 
and other marked fish at a hatchery upstream •. Returning fish 
identified at the dam were marked with dart and jaw tags and 
released to continue their migration upstream. Numbers of dart and 
jaw-tagged fish arriving at Rapid River Hatchery were compared with 
the recovery of other wire-tagged fish not previously detected and 
identified at Little Goose Dams. 

• 
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(- 3 1'ears at sea and vould ~ot be expe~teduntil' 1915-16; 2) the barrier gates' 

at the entrance to 'theautOlllatic separator are open at night (9 p.m. to 

- 5 a. m. ); thus all f'ish pass ing the detector at night vould esc ape detect ion; 

3) passageof'fish through the navigation lock at Little Goose Dam also is 

a distinet possibility-; 4) some 'tag loss occurred betveen tagging and 

recover,r; and '5) the tag detection 8y-stem vas less than 100% efficient 

during operation of' the separator. 

The combined returns of' 2 and 3- ocean spring and summer chinook salmon 

at Little Goose Dam to August 14, 1974, from juveniles marked in 1911 indicate 

that survival from transported releases vere greater than fro. the control 

releases. Returns from the Bonneville release site indicated a transport to 

contl"olbenefit of 10%; returns from the Dalton Polntrelease site indicated 

a 58% benef'i t (Table 5). 

When the returns at Little Goose are d:lvided into spring and summer 

seasonal races and compared (Table 6), benef'its from transportation are 

defined by- racial stocks. Returns f'rom the Bonneville release shoved a 

transportation benefit of 66% for spring chinook and 81% for summer chinoOlt. 
- -

Returns from the Dalton Point releases had a transportation benef'it of' 56% 

for springcbinook and 66J for summer chinook. 

RetUrns of 2-ocean spring and summer chinook salmon- to Little Goose Dam 

~ juveniles marked and released in 1912 also indicate that survival from 

tran4ported releases vere greater than from the control releases. Returns 

~ the Bonneville release site indicated a transport to control benef~t of 

96%; returns from the Dalton Point release site indicated a 50% benefit 
/ 

(Table 1). 

( 
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Table 5.--Adul t reca:t>tures of chinook salmon at Little Goose Dam from 
transport ltest) and control releases of juveniles in 1971. 
Recovery period - April 20, 1913 to August 14. 1974. 

Release site and number of 
(in parenthesis) juveniles 
experimental released.!! 
group of fish 

Number 'percentage return Transport 
recaptured I as 2 and 3 ocean to control 
as adults adults benefit(%) 

Pbserved ~stimated~ , I 

Little Goose Dam 20,674 
(control) 

0.372 41 0.221 I 
I 
I 

I 

Bonneville Dam 35,252 
(transported) 

: 0.633 136 0.386 70.0 I -
I 

Dalton Point 30,637 
(transported) 

i 0.588 110 0.359 58.0 
I . I I -

Total recovery 293 64.0 

Adjusted for initial tag loss. 

• Based on a comparison of the known recovery of fish with magnetized 
wire tags at Little Goose Dam and the subsequent recovery of these 
and other marked fish at a hatchery upstream. Returning fish 
identified at the dam were marked with dart and jaw tags and 
released to continue their migration upstream. Numbers of dart and 
jaw-tagged fish arriving at Rapid River Hatchery were compared with 
the recovery of other wire-tagged fish not previously detected and 
identified at Little Goose Dams. 

, , 
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Table 6-.~ cOmparison' by, aeaaonil· .rae_(apX'ing ",,4· BWIIIber chinook) of 
transported and non-traniJport., (cOntrol:),' ~upa .of chinook 
salmon return1ngtoLittle; Goose Damas adults in 1973-74 
rrom releases of Juveniles at Bonneville Dam and Dalton Point 
ill, 1971. 

Belease s1 te (of' Juveniles) lfumber ot salmon recaptured Transpo~ 
and seasonal raCe ot 188~ adults a1iLlttle Goose Daa to control 
sa'JJaonY 'Transported !lon-transported benefit" 

(control) 

!elow Bonneville na. 

Spring chinook salmon . 60 66;.0 

$ummer chinook s~n 20 11 i 
,81.0 

n.1 ton Point 

. Sp~ chinook aaiJDoQ 56 

I 
56.0 

Summer chinook· salmon 18 . 66.0 

" ; 

Seasonal raoes ot chinook salmon intbe Columbias7s~ea are ol&asi
ried as sJ>ring. summ~r or fall chinook depending on the time of-
Tear the adults enter the riv!!r to spawn. .. 

lfwDbers r~captu.:red adjusted in relation to numbers released. 
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Table 1. :-Adul t recapturea. of chinook salmon atLi ttle Coose Dam from 
transport (test) and control releases of juveniles in 1912. 
Recovery period- April 10, 1914 to Aue;ust 14, 1974. 

Release site and 
(~n parenthesis) 
experimental 
group of fish 

Little Goose Dam 
(cc;mtrol) 

Bonneville Dam 
(transported) 

Number of I Number 
juveniles, recaptured 
released.:!.! i as adults 

I 
$1,21.3 

54,906 28 

I Observed 
I return (%) 
, of ocean. I adults 

I 

I 0.'026 , 
i 
! i 0.0$1 

Transport 
to control 

benefit 
9%) 

96.0 

Dalton Point 
(transported) $1,499 20 0.039 $0.0 

Total recovery 63 13·0 

~ Adjusted for initial tag loss. 

... 

(I 

• 
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When the returns are divided into spring and summer seasonal races 

(Table 8) the resu1t~ are def"ined by racial stocks. '!'h.e transportatioll 

benetit t:rom. the Bonneville releases veJ"e 52% tor s·pring. chinook and 433% 

tor summer chinook. Returns from the Dalton Point releases had a transporatioD 

benefit of 61% for spring chinook, but summer chinook returns were 33% less 

than returns ~ the controls. 

Preliminary returns of 66 Jack chinO<?k salmon (spring chinook) from the 

1913 release indlcate .a much greater benefit than those from the 1911 and 

1972 releases; 1550% or 16.5 to 1 (28 fish) for the Dalton Point release. 

To date, 1 Jack chinook from the tall runliave returned to Little Goose 
I 

from smolts released in 1913. All 1 are :f'rom transported groups indicating 
. '. - . . 

that transportation ot 'this endangered race mqbe instrumental to. its 

ultimate survival. 

Recove17 of marked chinook salmon in the commercial and Indio fisheries 
. . 

Recoveries ot marked adult fisb (released as Juveniles in 1911) in tbe 

commercial and Indian gill net fisheries ·'tIl ·the lower Columbia River (Table 9) 

are based on the spring tishery on17 and show a :favorable transport to control 

ratio. In this instance, however, tor the Dalton Point releases,. the return 

benefit :for transported :fish was slightly. greater than tor the BOnneville 

releases which is the reyerse Q:f that shown for recoveries at Little Goose 

Dam. 

There vas a short commercial fishing season in 1914; therefore recoveries 

ot marked chinook released in 1912 were limited. Four transported fish 

(Bonneville release) were recovered, two from the commercial tishe17 and two 

trOJft the IBdian fishe17. 
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Table 8. ~A comparison by seasonal race·· (spring and summer chinook) of 
transported and non-transported (control) groups of chinook 
salmon returning to Lifttle Goose Dam as adults in 1974 from 
release~ of juveniles at Bonneville Dam and Dalton Point in 
1972. . . 

Release site (of juveniles 
and seasonal race of 
salmon Y 

Number of salmon recaptured 
as 31 adults at Little Goose 

Dam 

Transport 
to control 
benefit 

Transported Non-transported 
(~) 

(control) 

Below Bonneville Dam 

Spring· chinook salmon 20 13 52.0 

Summer chinook salmon 9 2 433.0 

Dalton Point 

Spring chinook salmon 21 13 61.0 

Summer chinoolc salmon 1 2 - 33~0 

..... 
Seasonal races of chinook salmon in the Columbia system are classi
fied as spring, summer or fall chinook depending on the time ot 
year the adults enter the river to spawn. 

Numbers recaptured adjusted in relation to numbers released. 

• 

• 

~ 



"Table 9. -l.ComparisOD betweeatransportedand nontransported groups 
or ehlnooksalmon··'ba.sea ~ zmmbersot transport. aaa 
nontranaportedjuvenfle rish (tagpd i.a 1911) that wem 
-recapturetaa adult. _"cOmmerCial "mtalmi:_ fisbedea 
iA the lower Columbia River, 

, 
sprin& 

,'-" 

1973 
~ 

and 191q.!f 

J'umbet-otsalmonrecapturedas adults' ·rrea 
releaseS at: 

:Bonneville DaltOll Point Little Goose 
Locatioa or (transported) (transported) {control} 

f'isheries 

lIWiiber oC . Humber oC 
tass tap 

, Upstream. rro. :Bormeville 
Dam (Indian i'i.sheq) 12 3 

:DciWnstreaa r:~ .Bonneville 
1)aa . 1" 

'l'ota1 1... 

26S 



30 

Prelimin8£l returps of adult steelhead to Little Goose D~ 

Returns to Little Goose Dam of 1-, .2- and 3-ocean age adult stee1head 

from control and transport releases of young fish in 1971 were completed by 

November 19, 1974. To date 1,023 have been identified. Benefits derived 

from transporting young stee1head (Table 10) were 72% from the Bonneville 

release and 70% for the Dalton Point release. 

Preliminary returns (to November 10,1974) of 766 1- and 2-ocean steelhead 

from the 1972 Juvenile releases indicate a much greater benefit than those 

from the 1971 releases; 208% or about 3.1 to 1 benefit for the Bonneville 

releases and 252% or about 3.5 to 1 benefit for the Dalton Point releases 

(Table 11). 

Preliminary returns (to November 10, 1974) of I-ocean adults from young fish 

released in 1973 were: 14 from the control release, 288 (2470% or 23.7 to 1 

benefit) from the Bonneville release and 215 (2540% or 24.4 to 1 benefit) 

from the Dalton Point release. 

An all-time low count of 12,000 adults was recorded at Little Goose Dam 

in 1974. If the above return ratios are applied to all stee1head transported 

. below Bonneville Dam in 1972-73, we can account for 36% or 4,300 adults· 

returning this fall from m,fii'S transport test releases. 

Observed I-ocean adult returns from Juveniles released in 1972 and 73 

indicate that survival of these fish was nearly equal (mortality of transported 

Juveniles would occur either in the lower river and ocean as juveniles or in 

the ocean and entire'river below Little Goose as returning adults). The 

observed adult return expressed as a percent of juveniles released was 

.776-.793 in 1972-73 respectively (Table l2). 

• 

• 

• 



'rabl, lo-aet\U':tlB to Little Gooa, Dam of 1-, 2- and )-ocean age adult ataalb,ad from contzol 8114 
traftlport",el.aa.a Qt amol ta in 1911. Raower!ea made from July' 20, 1972 to . 
November 10, 1974. 

a.l .... e _1te ana 
'J.Pe~1.ental ~up. 
(in ~ntbe.i_) 

lwab.~ ot 
juven.J,lea 
released:!! 

N,wDber flf adultlt :re.cap~d 
l' . ?"""O.ce8l{ ,,-eQe~ WOliaJ. 

age ace ap (1+2'8) 

4dul.t·· retum in ~;port 
~ of juvenil.a b",,0t.1/ 

.11 . r!2.,.ei . V 
Oblerved lCe:t1mated' '.' 

U\~l"CoOae Du 
(.-tl!Ol) )),~) . 7S 121. 2 198 O.S96 0·991 

~.'l»a . 
: .(t"""~") Wa.939 166 q61 ?81 8 1.~ 1.11' 72.0 

l)al_loiAt 
·.t~~) JS.967 124 231 ) :A 1.C)1~, 70.0 '.7. 

, 

~w. 111&,116 36S Q6 13 102, 
~'.-

JJ 
., 

MJ-... .f .. iaiUu .. ··leee. 
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~~ he, UtU_ GHaa ... ~. n.l~ at tu .. weN' ~ W'Jta ·,kft ~ 
~ ... 84W1.~., ........ ~ .... _tn· u. ~ .. ~. ot' exte~ li8l\ 
wa~ a15 ~, u...teJatwQ ""' .~ 1Jae: ftOG'~ ot .~ ~ tW ~ 
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Table il-Returns to Little Goose Dam of 1- and 2-ocean age adult steelhead from control and transport 
rel~ases of smolts in 1972. Recoveries made from June 17, 1973 to November 10, 1974. 

Release site and Number of Number of adults recaptured Adul t return in % of Transport 
experimental groups juvenile, juveniles released benefitY 1-ocean 2-ocean Total (in parenthesis) released2/ uDservea. J!;S 1i :lma:&ed.!/ (~~) age age (1+2's) 

i 
, , 

I I Little Goose Dam 46,071 94- ! 70 164 0.356 0.658 
i (control) I I 

:Bonneville Dam 27,326 202 114 31.6 1.156 2.139 208.0 I I ( transport ) 
I I 

Dalton Point 22,831 187 99 286 1.253 2.318 252.0 I 
(transport) I I . I I I 

: I 
! . .. i 

Total 96,228 483 I I 283 766 I , ! I I I 
1/ -' Adjusted for initial tag loss. 

=.; Eased on comparison of the mown recovery of fish with magnetized wire tags at Little Goose Dam 
and the subsequent recovery of these and other marked fish at Dworshak National Hatchery upstream 
from Little Goose. Returning fish identified at the dam were marked with dart and jaw tags and 
released to continue their migration upstream. Numbers of externally-tagged f-ish arriving 
at Dworshak Hatchery were compared with the reoovery of other wire-tagged fish arriving at 
Dworshak Hatohery were oompared with the recovery of other wire-tagged fish not previously 
detected and identified at Little Goose Dam. 

V Eased on observed return. 
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Table 12.-... Observed returns (jtl~oeeen adlUt ateelhea(\. trout fro. 
Juveniles transported f~01II Little Goose. Dam In i972-73. Recoveries 
made trom July ·1, 1973 to BO'¥' '10, 1971r.., 

Year 

No. 
Juveniles 

transported. 

No. I-ocean 
adults 

returned 

. Adult ret urn in 
% of Juveniles 

released 

Transport 
benefit 
ratio 

1912 50,151 389 .116 3.8:1 

1913 68,452 503 .193 24.0:1 



34 

Transport to control benefit ratios can express an estimated mortality 

of downstream migrants (Table 13); the' higher the benefit ratio, the 

higher the mortality estimate becomes. By this analysis juvenile stee1head 

smolts suffered a river mortality of about 70% in 1972 and a catastrophic 

95% in 1973. 

e 

• 



Table 13.-Control-transpOrt ratios o~ returning adult, 
e~ress~4as an estimated mortality of' <}OVRStreaa 
Jll8l"ants.. ' . , 

Controlltrans;esrted 
T So -

Estimated mortality 
ot dovnstreaa 

Dli4frS IPss ::Percent) 

1 1 0 

1 2 50 

1 - :i 61 

1 

1 

iJ 

- , 15 

80 

i 6 83 

1 ... 1 'S(; 

1 ... 8 88 

1 9 89 

i ... 10 90 

1 
, , 

... 20 95 
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TIMING, TRAVEL TIME, AND SURVIVAL OF JUVENILE CHINOOK 
AND STEELHEAD POPULATIONS MIGRATING IN THE SNAKE RIVER 

l..fethod 

Timing and survival measurements of juvenile chinook (as in previous 

years) were based on recoveries at Ice Harbor and The Dalles Dams of fish 

collected, marked, and released at Riggins, Idaho on the Salmon River. Marks 

were changed every 3 d~s to obtain a measure of timing and differences in 

survival throughout the outmigration. Additional data from the peaking 

studies were available from releases of marked fish at hatcheries and in the . 

foreb~ and tailrace of Little Goose and McNary Dams. Numbers of fish marked 

at individual locations and subsequent~ recovered at Ice Harbor, McNary, and 

The Dalles Dams are given in Table 14 •. 

Est imates of surri val are based on a comparison of the observed recovery 

of the various groups of marked fish released at Riggins with the expected 

recover.y percentage based on independent experiments involving release and 

• recovery of marked fish at Ice Harbor Dam. The resulting survival percentage 

was then compared to pre-dam. (1966-68) estimates to obtain a relative measure 

of the difference in survival between pre- and post-dam. periods. 

Assessments of stee1head migrations from the Salmon River were 

impractical due to the low capture efficiency of this species at Riggins. 

Other detail on timing of steelhead at dams and on population estimates at 

Little Goose, Ice Harbor and The Dalles Dams was obtained from sampling and 

marking programs at these sites. 

River flows in 1974 were high throughout the period of outmigration of 

juve~ile chinook salmon and steelhead trout from the Snake River. Fliplips 

at Lower Monumental Dam, a cold snap during the peak of the migration, and 

e 

.. 

.... 
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Table llJ~--Nulliber of fish marked and subsequently recovered at Ice Harbor, 
Mctll'lr1. and The Dalles D8l'ft8J " 

• 
Itelease Area 
and stoek.!l Species No. mark" 

Number recovered 
Ice Harbo1" ' J.fcN~ ~ - Dalles:21 

Rir..gins (vi141 ch 
Rapid River (hatch) eb 

28,000, 
270,000 

153 134 
866 1138 

10 
458 

Whitebtrd, 
(vild and hatch) ch 30,000 125 122 1iJ 

lNorshak (hatch) st1d 110,000 893 319 35 
LittJ.e Goose 

Forebq ch 
stld 

8,800 
6,000 

' , 
92 16 

1iJ6 liJ7 
31 
19 

Tailrace ch 18,000 200 202 12 
stld 23,000 656 506, 5~ 

,Ice Harbor 
Fpreb., eh 

stld 
6.500 

25.000 618 6ft 10 
16 
79 

Tailrace ell 9.4.00 89 33 
st1d 25;000 518 r 15 

MelfatT , 
Foreba/r ch 

stld 
14,000 
24.000 

187 
1456 

43 
95 

Tailrace ch 17,500 83 
stld 25.000 . ' ,32 

Leavenworth ch. 100,000 468 230 
The J)al.les 

Forebar ch 6,500 15 
stid 4.000 22 

rlAlI fish lnarked~t locations 'from Litt1e 'GooseDtliIl and downstream are 
presumed to be a mix of hateheI7 and wild stocks, from upriver sources. 

Y Includes both purse seine and turbine intake gatewel1 catches. 



regulation ot river flows from the upper Columbia significantly reduced N2 

levels through much of the outmigration. In addition, high turbidity probably 

reduced lossesot Juven.iles trom predation and the relatively high flow 

reduced the proportion of the population passing through turbines. As a result 

conditions for passage of Juveniles in 1974 were probably the best since 1970. 

Timing and travel time - chinook 

The chinook outmigration from the Snake River in 1974 confirmed the 

relation of timing and travel time to river flows. The peak arriving on 5/6 

at Ice Harbor was comparable to the peak of 5/4 recorded during similar 

flows in 1971 and considerably earlier than the 5/21 peak recorded during 

the low flows ot 1973 (Table 15). Only 7 additional days were required tor 

these fish to travel downstream to The Dalles Datil, as compared to 18 days in 

1973. The 5/13 peak. at The Dalles in 1974 is the earliest recorded since 

the pre-dam 1966-68 period. 

Travel time !'rom the Salmon River in 1974 averaged 18 d~s to Ice Harbor 
• 

Dam (Table 15) ranging from 22 d~s for the earlier migrants to 13 days for 

the later fish. A cursory examination of the data presented in Table 15 would 

indicate that, except in 1913, average travel time has only been increased 

by 3-4 d~s since completion of Little Goose Dam in 1970. In actuality, travel 

time has more than doubled. Higher average river flows since the new impound-

ments and related faster travel time of Juveniles mask the actual del~s that 

have occurred since 1968. Only fish migrating during comparable river flows 

prior to and after the new impoundInents can provide meaningful estimates of 

the effects of new impoundments on juvenile travel time. Changing marks every 
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Table l5.-Averagetra~ltlmetolceHa'rbor Dam ana da.tes of· 
peak migration ot Juvenile chinook salmon trom the Salmon 
·River" 1966-;7lJ .. 

Year 

Average 
travel time 

(dqa) 

Peak 
ot 

. migratiOl':l 

Water ~lawY (cta) 
at peak 
mi~ation 

1966 1". ··1./29 . 48,000 

1967 15 5/1 42,000 . 

1968 17 ·5/1 31'1000 

196rJ!1 

1970 20 5/13 88,000 

1911 1.8 5/ 4 188,000 

1972 19 5/12 125,000 

1913 28 5/21 87,000 

1971J 18 5/ 6 151,000 

Y . Trap on Salmon River not operated in 1969. 

Y Snake River discharge at Ice. Harbor Dam • 

• 
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3 dBfS at Riggins on the SalMon River provided up to 15 different marked fish 

groups migrating downriver each year. We selected groups migrating during flows 

. of 35-60,000, 70-140,000 and 150-220,000 cfs at Ice Harbor for as many years 

as data was available. The calculations are summarized in Table 16. The 

delaying effect of the new impoundments is obvious. Travel time was increased 

from 15 to 31 days during low flows and from 9 to 20 days during moderate 

flows; a measured delay of 16 and 11 days, respectively, since the two new 

impoundments in the Snake River. There were no high flows in 1966-68 to 

compare against recent years. 

Relative magnitude - chinook 

Approximately 3.5 million chinook were estimated at Little Goose, of which 

1.7 million made it to Ice Harbor and 1.4 million made it downstream to The 

Dalles Dam. Numbers arriving at The Dalles are up considerably from 1972-73 

and are comparable to numbers arriving prior to the new dams in the Snake 

Ri ver (Table 17). 

~urvival - chinook 

The estimated survival of 1.7 million chinook at Ice Harbor Dam represents 

nearly 50% of the population passing Little Goose Dam, up significantly from 

12% in 1973 and 30% in 1972. Total survival to The Dalles Dam of 40%, highest 

since 1969, reflects the nearly ideal conditions for downstream passage in 

1974 (Figure 7). 

Steelhead trout 

The outmigration of steelhead passing Ice Harbor Dam started on April 4, 
• 

and was mostly completed by June 19. Peak of the outmigration was Hay 13, 
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'fable l6.-Erte·ets of impounding the Snake River OR travel time of 
Juvenile chinook trODl the SalmonRl ver tolceHa.rbo~ Dam. 

Years 

Low noJ:! - . 
elapsedtline 

(dais> 

1/ 
1-kHierate no~ 

e-lapsed time 
(dqs) 

High -tloJ:! 
elapsed ~ime 

(dqa) 

~68(Pre-impoundme~) 15 9 Y 
191o-T' (Post-impoundmeat 1!.. 20 12 

Difference 16 11 

Y Low now 35-60 .. 000 eft; Ice Harbor Daa 
l!o4erate now lo-1~.OOO eta. lee llarber Dul 
High now 150-220,000 c-ts Ice Harbor Daa 

y 110 hIgh river fioys 1966-68 



at Ice Harbor and M~ 21 at The Dalles t . about 7 days later than chinook. 

Approximately 5 million steelhead were estimated at Little Goose of which 

4 million or 80% survived to Ice Harbor Dam (Table 11). Survival from Ice 

Harbor to The Dalles dropped significantly. Only 1.35 million steelhead 

from the Snake River made it to The Dalles Dam for a.. net survival of 27% 

from Little Goose Dam to The Dalles Dam (Figure 7). Poor condition of 

steelhea.d released from Dworshak Hatchery was the major cause of the lower 

survival, not Juvenile passage at dams. Only 175,000 Dworshak smolts 

survived to The Dalles from a release of 3.5 million at the hatchery. The 

remaining surviving smo1ts (1.,175 million) were from all other up-river 

sources. 

.. 
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e[ 
Table 11.--Estimated number ,of Snake River chinook and steelhead 

smolts passing Little Goose, Ice Harbor, and The Dalles Dams' 
1966-74. 

... 
Dam 

Year Little Goose Ice Harbor The Dalles 

No. of chinook (millions of smolts~ 

1966 3.0 1.9 
1967 2.3 1.4 
1968 2.7 1.6 
1969 2.1 1.4 
1910 5.0 1.6 1.2 
1911 4.0 1.9 
1972 5.0 1.8 0.15 
1973 5.0 0.6 0.25 
1914 3.5 1.1 1.4 

No. of stee1head (millions of smo1ts) 

1966 1.8 1.4 
1961 2.1. 1.6 
1968 - 3.1 1.9 
1969 2.2 1.0 
1910 4.1 4.0 1.9 
1911 5.5 3.4 
1972 2.5 1.5 0.5 
1973 5.5 1.4 0.22 
1914 5.0 4.0 1.35 
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DISSO-LVED NITROGEN IN THE COJ~UnBIA AND SiiAKE RIVERS WITH 
OBSERVATIONS OF EFJo'ECT ON STERLHEAD AND CHINOOK ' 

PuriQ& 191". 4isa~ved gas surveys on the COlumbia. and Snake Rivera,. 

consisted ot 1) monitoring saturation levels once every· two weeks (l\lring, 

treshet CODditlons 
• '.' 

at dams on :the 
• 

Co1~bi,a 
~ 

and 
r 

Snake 
' ' 

Rivera 
< .' 

and 
, 

2) testing 
, 

the effects of prototype spillwfq' detlec~ors oza gas sa~urat~on levels at 

Lover Monumental Dam. 

Nitrogen supersaturation monitoring on Columbia and Snake Rivers 

All stations monitored in 1973~ except tor the Columbia River at 
I , .... 

Washougal, were again JIIOnltored biweeklt and'the methods ot collection and 

ana~8is vereid.entical to those rep6Tf,ed by NMIi'S' in 1973~ "As expected, high 

f'lovs resulted inmaxiu gas sat~tiGt level8thatX~erelllUch higher than in 

1973, rt!!8.ch1ng 1"0% and 138 .5% tOtal gas pressure (Td'prlntOver l-.1onumental 
, 

torebq and Bonneville tailrace respectively. Hovever'dld'ing the period of' 

the maJor ,migration of Juvenile chinook and ateelhead April' 15 - 'Mq' 15 a 

combination or cool veathe!", now control and partial installation otspillwq . 
• 

detJ..ectors resu~ted in moderate levels ~tN2 saturation in bothCoiumbia and 
, 

Snake Rivers. This re8u1ted in higher than exPected survival. Total 

gas concentrations at all the sanp1e stations did not drop be1~ the EPA 

provisional standard of 110' until Jul7 16 on the Snake River and August 13 

on the Columbia River. except Bonneville tailrace which vas 128.-8% on the 

13th. (SeeAp~ndix Table 1.) 

Ettect or spillway, def'lectors at Lower Monument!! Dam on nitr05en s'Wers,aturation 

1911J vas the first year that sp~11vaydef1ectors were in. operation in. 

5 bqs at Lower MonUDlental. In past years, ~1J.ring high dissolved gas levels. 
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the saturation level in the Ice Harbor forebay was normally the same or slightly 

lower than the forebay at Lower Monumenta.1. This year, the decrease in the 

saturation level between the two foreb~s varied from 3.5 to 13.1% (depending 

on the spill discharge at Lover Uomnnental). and in all cases the decrease was 

significantly greater than past ye,ars of' comparable flows. 

On April 22, water samples were taken below the spi11w!\Y deflectors at 

Lower Monumental Dam to test the deflector efficiency in reducing gas levels. 

At that time forebay saturation levels were high (averaging 128.5% TGP) and 

temperatures were low (9.6°c to 9.8°C). A decrease in dissolved gas levels 

ranging from 8% to 12% was measured during flows of 20.0, 40.0, 60.0 and 

80.0 kcfs. (See Appendix Table 2). Howeve2:", on July 23 when foreb!\Y saturation 

levels averaged 102.8% TGP with high temperatures (from 19.1°C to 19.1°C) 
.1 

the saturation level below the spillw~ deflectors was increased to a minimum 

of' 110.3% and to a maximum. of 123.6% TGP at the same flows. (See Appendix 

Table 3.) 

TRese results s11.ow a greater increase than the single bay deflector tests 

reported by llMFS for 1973; this may be partially due to a restriction of' 

horizontal movement of water by flows from neighboring spillways and to 

the warmer water temperatures which were higher than would occur under 

normal spilling conditions (tempera,tures ranging from 8.oo c to 14.00c). 

There is presently no comparisons made of supersaturation values 'between 

multiple and single bay deflectors at Lower Monumental nor has a difference in 

supersaturation at similar spill conditions, caused by only a temperature 

difference, been SUbstantiated. Therefore, we recommend that the tests be 

repeated next spring during a low water temperature period before the fore~ 
" 

~ 

" 

.. 

-
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beoomes supersaturated.WeaasorecoiJlmeDl that . concurrent samples b.e taken 

from single b~ sothatresw.ts of single bay teats can be compared with 

multiple bfq tests under the same -conditions. 

J' 
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SUMMARY MID CONCLUSI01~S 

1. Screen material va. descalin~. Regular mesh (42 x 36 x 16) when tested 

with 48% open area perforated plate produced the lowest desca1ing rate 

(2.9% of chinook). Intermediate mesh (72 x 36 x 16) cOMbined with 

perforated plate produced the next lowest descaling. 

2. Screen material vs. guidance. Regular mesh appeared to be best. In 

most tests more fish were guided when regular mesh screens were in place. 

3. Perforated Elate (48% open area) vs. descaling and guidance. When 

perforated plate was used a~ backing on regular and intermediate meshes 

descaling was reduced significantly. ~fore testing is required, especially 

with regular mesh. By contrast, the presence of perforated plate did 

not appear to affect the guidance. From a mechanical viewpoint, use ot 

perforated plate will definitely prolong the life ot screen and screen 

guide material by reducing friction •. • 

4. Turbine load vs. desca1ing and guidance. Turbine loads of 125 MGW 

resulted in the lowest descaling to chinook and steelhead regardless of 

screen materials used. Similarly, the best guidance of migrants 

occurred when the turbine was loaded at 125 l-row. 

5. Lights vs. desca1ing and guidance. When intake ceiling lights were 

useddescaling of fish released through hoses were reduced regardless ot 

turbine load or screen material. When lights were used during tests 

when natural migrants entered the intake, descaling benefit was noted 

only at 155 MGW. When lights were related to guidance no particular 

benefit could be determined whether lights were on or off. 

.. -. 

• 

• 

• 
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6. About 1',100,000 juvenile chinook and steelhead vere examined at 

Little Goose Dam. Nearly all we~e released at Little Goose. A 

relatively small ntallber ot chinook s.lmon (15,500) wre transported to 

Bonneville as a part ot our transport delqed mOrtality studies. 

7. Observed delayed mort ali ty at Bonneville among transported Juvenile 

chinook held ~ hours, ranged from. 5.1 to 1~.6% in six ditferent 

levels ot handling tested. 

8.. Return. ot adult (1- and 2-oceu) eteelbead fro ... tOOse re1eased. as 

controls and transportedin1~12 an4 13 are exce11ent. 'lbe ra~io ot ' 

transport to contro1s varied tromabout 3.4:1 tor th,ose released in 1972 

to about 24:1 tor thoaerelease; 'in 1913. 

9 •. Timng and travel timeot t:l.ngeflrngl are directly related to wat.er 

ve~oci t7. Both water'an~ tish II1Qve onq OD~thircl .. tast thro~gb 

reaervolrs as through treet10wing sections ot , river. As a. resl1it, 

new impoundments are significantly deil.8\Ying migrations ot juvenile •• 

Impounding the river behind Lover Monumental and Little Goose Dams has 

increased travel .trom the Salmon River to Ice Harbor Dam from 

15 to 31 days during low river (35-10,000 eta) and 9 to 20 da¥a during 

DX>derate tlows (80-140,000 cts); a measured delay ot 16 and 11 days, 

respectively. 

10. Approxilllate,q 1.1 million chinook and 4.0 million steelhead vere 

estimated at Ice Harbor Dam, up significantlY ~rom 0.6 million and 

1.~ million, respectively, in 1973. 
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11. Estimated survival of chinook to Ice Harbor Dam was near~ 50 .-percent; up 

significantly from 12% in 1973 and 30% in 1972. Total survival of 40 percent 

to The Dalles Dam, highest since 1967. reflects the nearly ideal 

conditions for downstream passage in 1974. 

12. High river flows resulted in maximum gas saturation levels that were 

much higher than in 1973; reaching 140% and 138.5% (TGP) in the Lower 

Ibnumental foreb~ and Bonneville tailrace respectively. From April 15-

Mq 15 (the period of maJor Juvenile migration) ·a combination ot cool 

weather flow control an4 partial installation of spillw8¥ deflectors 

resulted in moderate levels of N2 saturation in both Columbia and Snake 

Rivers. contributing to higher than expected Juvenile survival. 

'.~ 

13. The partially completed spillw8¥ deflectors were evaluated at Lower 

l-ionumental Dam to determine their contribution toward N2 abatement. A 

decrease in dissolved gas levels ranging from &-12% was measured during 

spillw~ tlows of 20, 40, 60 and 80 kef's. 
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Appendlx Table 1. .- Dissolved gaa saturation data for Columbia and Snake 
rivera, Ap~i1 - August 1974. 
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Append~ ~able 2. -- Dissolved gas saturation data for Lower MOnumental 
spillway deflector tests April 22, 1974. 
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