
































RESEARCH ~ LOWER GRANITE DAM
TRANSPORT EXPERIMENTS
Experimental Design and Procedures

Nine traveling screens provided full screening for three generacting
units ar Lower Granite Dam; thus, diversion and collection of migrants
for transportation was enhanced over previous years. Extreme low river
flows eliminated spilling and further enhanced collection capability; for
fish to pass the dam, they had to enter the generaction units. Low flows
alse delayed the migration substantially; full operations didn't begin
until 25 April, much later than in previous years.

The principal objective of research in 1977 was to examine whether
large numbers of juvenile salmonids can be efficiently collected at
Lower Granite Dam (nearer rearing arcas than Little Goose Dam) and
transported to locations below Bonneville Dam thereby increasing their
survival without the migrants losing their homing ability. In question
is the premise that if smolts are collected and transported too soon
after they begin their seaward migration, it may result in returning
adults straying due to destroyed or impaired homing ability. Therefore,
it 1 especially important to test the transport concept at Lower Granite
Dam because of its proximity to nearby rearing areas and compare the
results with those obtained at Little Goose Dam where transportation
has a knowm record of success.

Juvenile steelhead trout and chinook salmon collected were divided
iqto six distinct groups—-one control and five transported groups. The

transported groups were hauled in trucks, planes, or barges. Two







from the holding tank into a sorting trough which contained a temper-
ature controlled solution of MS 222 as an anesthetic. Previously marked,
injured, or descaled fish were returned to the Snake River when marking
for contrel or air transported groups; otherwise,they were transported
downstream with the experimental groups.

Diverting, collecting, marking, and transporting all place a degree
of stress on fingerlings; measures of descaling and delayed mortality
provide criteria for assessment of this stress. Monitoring these
parameters on smolts hauled each year from borh Lower Granite and Little
Goose Dams provides an Index of fish condition in relation te efforts
to reduce stress. In 1977, the rate of descaling on fingerlings at
Lower Granite Dam was monitored at three lccatiomns: (1) in the forebay
prior to entry into the turbine intake, (2) in the gartewell after
diversion by the traveling screens, and (3) in the marking facilicy
after passirg through the bypass-collection system. Delayed mortality

was measured on samples of fingerlings hauled by trucks.

Truckilng
Chimook salmon and steelhead trout were hauled simultanecusly, but
in separate compartments 1n either 3,500 or 5,000-gallon tankers. All
trucks used to transport test fish were equipped with life support
systems consisting of filtration, aeration, and refrigeration units,
Dissolved oxygen, carbon dioxide, and pH were taken as water quality
measurements from trucks arriving at Boaneville Dam. Tank temperatures

were monitored during transporting and f£ilters were back flushed twice.













The feasibility of an ailr transport system cannot be fully
evaluated until adults return. Only then can an economic value be

placed on this system of tranmsportation.

Barging
Shortly after the forecast of a record low runoff in the Snake
River, the National Marine Fishereils Service alerted the Corps of
Engineers that there would be insufficlent numbers of trucks to haul
all smolts collected during peak periods of downstream migraticn. The
two agencles, working closely together, developed the concept of barging
to supplement trucking during peak periods of migration. By 1 April,

two barges were completed and available for testing.

Barge Design and Procedures

Two barges, modified for hauling fish, and a tugboat were used for
the barging program. Each barge had a large tank 109 feet long and
28 feet wide. The cargo tank was divided into eight individual compart-
ments by a longitudinal bulkhead and three transverse bulkheads, Hinged
screens 9 feet by 3 feet were Installed in the transverse bulkhead on
each side of the longltudinal bulkhead. The slx hinged screens, con-—
structed of perforated plate (3/16 inch diameter perforations),permitted
segregation of the fish,

Water was supplled to the barge by two diesel powered pumpsj each
pump had its own sea chest located near the bottom of the barge. A

third standby pump was available In case a primary pump malfunctioned.
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The total output of flow varied from 3100 to 5300 gpm depending on numbers
of pumps used and 1ldiosyncrasies of each pump. 1In addition to being able to
pump water directly from the river, water could be recirculated in the barpge
by closing the sea chest valves and opening recirculation valves. (Each
barge carried 15 oxvgen gas cylinders which could be used in the event the
reclrculation system was required.) With two pumps operating {standard
procedure) a complete turnover of water in the barge could be achieved in
approximately 20 minutes. Ox,7en levels under the spray bar were malntained
near 100% saturation, and the values at different depths dld not vary
gipnificantly. (The lowest racorded oxvgen value -~ the aft compartment

was 7.8 ppm at 55°F).

No specific temperature control equipment was incorporated in the
barge. Conseguently a wide range of water temperature was recordad in the
harges due to changing meteocrvivzical conditlons and different water sources.
However, there was no increase in the water temperature between the forward
and aft compartments.

Transported fish were released in the main channel of the Columbia
River approximately 1.3 miles downstream from Bonneville Dam. Ve believe
releases made in the main current reduces predation while enhancing dispersal
and survival. Fish and water were released through two 1O-inch diameter
floor drains located in the stern of the cargo tank. While the juveniles
were being discharged the tugboat was upstream from the barge backing into
the current, thereby assuring that the fish weren't killed or injured by

the tug's screws.
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DATE SPECIES WUMBIR SOURCK LOARNING REMARKS
{loading SITE
started) Unmarked Marked
mo/day/yr Spring Creek Spring Creek |
Fall chinmook Natlonal Fish National Fish
4/51117 salmon 50,160 Hatchery Hatchery
Spring Creck Spring Creek
Fall chinook National Fish Nat {fonal Fish
4/11/117 salmon 335,939 | 76,057 Hatchery Hatchery
Spring Creek Spring Creek
Fall chinook National Fish National Flsh
4712717 sa lmon 999,575 Hatchery Hatchery
Spring chinook Kooskia Nat'l Lewiston, loaded barge remained
4/19/77 salmn 329,430 31,200] Fish Hatchery Idaho in Clearwater River
for 14 hours.
Willard Nat'l Drane Lake,
4/22/77 Colio salmon 21,777] Fish Hatchery IWashington
Chimook Collector at Lower Granite
salmon 103,200 10,510] Lower Granite {yam
5/4/77 Steelhead 70,118 10,115 Dam
. Dworshak Lewiston, All fish, except last
National Flsh Idaho load of 28,200 remalned
Hatchury in Clearwater River
5/5/77 Steelhead 155,148 17,178 for 12 hours
Chinook Collector at lower Granite
5/26/77 salmon 24,498 10,198| Lower {iranite Dam
Steelhead 36,6951 10,097 am
Fall chinook Priest Rapids North Richland|
6/1/717 salmon 241,000 spawn. channel Waghington
Steelhead 48,455 Leavenworth Originally, fish came
Natlonal Fish m from Chelan Hatchery
Hatehery
Summer chincok Wells spawning
salmon 133,876 99,113 channel "
Chinook Collector at Lower Granlite An additional 110
6/2/177 salmon 55,483 1¢.,920| lower CGranite Dam adult steelhead
Steelhead 26,382 1¢,118 Dam (spawned out) were
also transported.
TOTALS 3,161,504 355,738
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The majority of the fish were barged from hatcheriles. Relatively
few fish were hauled from Lower Granite Dam because the large numbers
of fish originally anticipated {4 to 5 million) were not captured at
the collector. At lower Granite Dam we barged about 375,000 fingerlings.
Of these about 62,000 were marked to evaluate the effect of barging vs.
other transport modes. See Appendix Table 5 for specific marking data.

The estimated mortality rates of the transported Lower Granite
chinook salmon and steelhead trout were 3.6 to 7.5% and 2.2 to 5.3%,
respectively; however, the greatest percentage of these deaths was due
to debilitated condition of the fish prior to loading. Mortalicy
associated with the loading, transporting, and unloading was estimated

to be less than {,5%.

TRAVELING SCREEN STUDIES

In 1977, lower Granite Dam became the first dam on the Columbia
River system to have fully screened operating turbines, However,
because of low spring runoff, one or more generators ran on an inter-
mittent schedule. Priority for operation was, therefore, placed with
Unit 1 which had three of the new adjustable angle traveling screens
installed, Units 2 and 3 were screened with standard traveling screens
and operated whenever sufficient water was available.

Traveling screen research in 1977 had the following objectives:
{1) monitor the prolonged operation of standard traveling screens in
all bulkhead slots of Units 2 and 3 while providing diversion of
fingerlings for collection and transpertation; (2) monitor the condition

of fingerlings after they entered the bulkhead slots; and (3) test and
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vere extremely high—-higher than could logically be attributed to
a single incident such as a one time contact with traveling screens.

About 1 May, juveniles entering the gatewell slots and collection
system were observed to bhe more easlily descaled, This activity coincided
with large numbers of fish (80,000+4) entering the system dally. Trash
racks were cleaned but high descaling did not subside. It was then
decided to purse seine fingerlings from th- forekay to determine their
general condition and degree of descaling.

Initial purse seining was restricted to a nirrow area 50 to 100 yards
upstream from the powerhouse intakes. Approximitely 2800 chinook salmon
were captured. Subsamples indicated that 10 to l4% were descaled
depending upon rthe particular seine set and location. By contrast, fish
from sets made between 300 yards and 2 miles upstream were essentially
clean (nondescaled). O0On six different days between 24 May and 14 June,

a total of 2530 {(nondescaled) chinook salmon were tattooed and released
at various locations from 50 yards to 2 miles in front of the powerhouse,
Descaling measured after collection of these fish from gatewells ranged
from 14 tec 23%, approximately the rate measured on other chinook salmon
examined from gatewells. From these data it is obvious that descaling
must be occurring at the dam and not in the forebay. The fact that
significant descaling (10 to 14%) was measured close to the powerlcuse
suggested that fish may be swimming in and out of the intakes--

possibly at times when loads were adjusted, or when insufficient velocity

was avallable to draw fimgerlings through the turblnes.
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the marking facility via a fish loadimg hopper. The hopper, containing
approximately 175 gallons of water and 3,000 fish, was lifted from the
raceway and emptied in 30 seconds.

Rate of descaling (chinook salmon and steelhead trout), incidence
of gas bubble disease (chinook salmon), amount of fungus (steelhead
trout),and the amount of delayed mortality (chinook salmon and steelhead
trout) were criteria used to evaluate the quality of fingerlinge hauled

from Little Goose Dam.

Numbers and Conditions of Smolts Transported

About 669,000 salmonids were counted at the flngerling facility at
Little Googe Dam in 1977--417,740 chinook salmon, 248,189 steelhead
trout, and 3,500 sockeye and coho salmon. ©Of this total counted, 123,357
chinook salmon, 69,392 steelhead trout, 163 sockeye salmon, and 121 coho
salmon were marked for the mass transportation experiment (Table 6).
(See Appendix Table 7 for more detalls of marking by test groups.) 1In
addition, a total of 237,381 unmarked chinook salmon, 129,164 unmarked
steelhead trout, and about 3,000 unmarked sockeye and coho gsalmon were
transported to release areas below Bonnoville Dam (Table 7). Pond
holding mortalities totaled approximately 2Z of the chinook salmon
collected and 4% of the ateelhead trout c¢ollected. In conjunction with
other studiea an additional 37,405 chinocok salmon and 19,751 steelhead
trout were released into the tailrace at Little Goose Dam (backroll

of turbine).
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Contribution of Transportation in 1975
to Adult 5teelhead Trout Returning
to Dworshak Hatchery in 1976-77

Marking studies to evaluate transportation of smolts from Lower
Granite Dam tagan in late April 1975. Similarly mass transportation
began at Little Goose Dam, but without marking for evaluation. Estimates
of the contribution of cransportation from both Lower Granite and Little
Goose Dams based on returns from those marked at Lower Granite Dam are
difficult to compute becavae limited numbers were marked and those marked
were nol necessarlly representative of the total ocutmigration passing
elther Lower Granite or Little Goose Dams. For example, much of the
migration from Dworshak Hatchery had already passed lower Granite Dam
by the time sampling commenced. {Only 15Z of the total number of steel-
head trout passing lower Granilte Dam were of Dworshak Hatchery origin as
compared to 447 at Little Goose Dam——determined from presence of marked
fist in the samples inspected dally at the dams.) However, in the case
of returning Dwershak steelhead trout, it 1s possible to obtain some
measure of transportation benefit since 194,000 or 11% of the 1,762,000
fish released from the hatehery in 1975 were marked by coded vwire tag
and by removal of the adipose fin.

This fall 2,709 Dworshak Hatchery marks were observed by NMFS at the
adult facility at Little Goose Dam, Assuming ummarked fish returned at the
game rate, the total Z-ocean return of Dworshak Hatchery steelhead trout

passing Little Goose Dam would be 24,600 (2709 + 0,11), The assumption

Is reasonable since 11% of the l-ocean return were wire tagged as juveniles.
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