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1984 ANNUAL REPCERT FROM THE WATER BUDEET MANAGERS

| NTRODUCTI ON

The Water Budget Center (WBC) was created in April of 1983 as a result
of the provisions of Section 308 of the Fish and Wldlife Program
(Program devel oped by the Northwest Power Planning Council (Council).
In fulfilling its obligation under the Northwest Power Planning and
Conservation Act of 1980, to "protect, nitigate and enhance" the fish
and wildlife resources of the Colunbia Basin, the Council recognized the
necessity for inclusion of the needs of migrating salnonids in the

pl anning and operation of the hydroelectric system A cornerstone of
the Program was the creation of the Water Budget: a volume of water set
aside for managenent by the state and Federal fishery agencies and

Col unbi a Basin Indian tribes for enhancenent of the spring salnonid

outmgration

Specifically, the Council allocated a total volume of 78 kcfs-nonths,
divided into vol unes of 58 kcfs-months in the md-Colunbia, and 20
kcfs-months in the Snake. This volume is available for managenent by

t he agencies and tribes during the April 15-June 15 period. Section 300
of the Program al so contains provisions for monitoring the entire snolt
outmgration, and for research to refine the nmanagenent and scope of the
Water Budget and to investigate' neasures necessary to increase the

m grant survival of fish outside the Water Budget period.



To manage the Water Budget, the Program provided for two Water Budget
Managers, one representing the interests of the state and Federal
fishery agencies, and the other for the Columbia Basin Indian tribes.
The two managers, along ﬁith their associated staff, comprise the Water

Budget Center.

In addition to direct management of the Water Budget during the April
15-June 15 period, the Water Budget Center directs the Smolt Monitoring
and Water Budget Evaluation Program (Section 304 (d)). The fishery
agencies and tribes also authorized the Water Budget Center to coordi-
‘~te agency and tribal system operational requests throughout the year

and to manage spill for fish passage.

This document constitutes the second annual feport from the Water Budget
Manager in compliance with Section 304(c) (3) (amended) of the Fish and
Wildlife Program. The report covers 1984, the first year of full
operation of the Water Budget. It contains a summary of the 1984 flow
conditions, Water Budget management, and flow shaping to meet the needs
of the smolt outmigration. In addition, a summary of activities con-
ducted under the Smolt Monitoring Program is provided, as is preliminary
data on the‘timing and ‘duration of the smolt outmigration as required by
Section 304(C)(3)(B). A detailed annual report of the activities of the
Watér Budget Center, including complete data for the Smolt Monitoring

Program is planned for completion by February 1, 1985.



1. OPERATI ONAL GUI DANCE

Actions of the Water Budget Center reflect the policies and priorities
of the state and Federal fishery agencies and Col unbia Basin Indian
tribes. Quidance of the Water Budget Center is through the Fish Passage
Comm ttee of the Col umbia Basin Fish and Wldlife Council and the

Col unbi a giver Inter-Tribal Fish Conm ssion.

Each year the agencies and tribes prepare the Detailed Fishery Qperating
Plan (DFQP). This is the primary policy do-t guiding actions by the
Wat er Budget Center. The DFOP details agency and tribal policies on all
actions relating to fish pasaage including fish bypass guidelines, dates
of operation for fish passage facilities, and detailed operating crite-

ria for adult and juvenile fish facilities.

Wilizing agency and tribal policy, and the programoutlined in Section
300 of the Fish and Wldlife Program the Water Budget Center annually
prepares the Water budget Measures Program This is subnitted to the
Bonnevi | | e Power Administration for funding of the program The Water
Budget Measures Program al so delineates the duties and responsibilities
of the Water Budget Center in coordinating agency and tribal actions

regar di ng dounstream fish passage.



[Il. 1984 RUNCFF

A, _RUNCFF VOLMES

The 26year period of 1961 through 1980 recently was adopted by the

Col unbi a Basin Water Managenent Goup as the basis for determning the
average January through July (Jan-Jul) seasonal runoff. Qher conpari-
sons commonly in use are with the shorter term 15 years of 1963-1977 or
1970-198;, a..d the longer term SO years of 1929-78. Listed below are the
averages in nillion acre-feet (MAF) forJan-Jul runoff above The Dalles

for each of these different periods ofrecord, and the actual observed

1984 ruaf. 1
Ave. Jan-Jul Runoff Above The Dalles, MAF
1961- 80 1963- 77 1970- 84 1929- 78 1984
(20 yrs.) (15 yrs.) (15 yrs.) (50 yrs.) Prelimnary
107.0 109. 6 110.5 102.7 119.1

The prelimnary estimate of the 1984 actual Jan-Jul runoff above The
Dal l es was 111% of the 1961-80 (20-year) average. Runoff above G and
Coul ee contributing to the 1984 Jan-Jul total was 52.2 MAF (92% of the
20-year average). Above Lover Ganite the contributing Jan-Jul runoff

was 43.9 MAF (146%of the 20-year average).

1Pr ovi sional data from NWS Runoff Forecast Center



The Water Managenent G oup designates the April 1 forecast each year as
the "official" Jan-Jul runoff forecast for the year. The 1984 official

forecasts and conparisons with actual Jan-Jul runoff vere as foll ows:

April 1 forecast % of act ual
The Dalles 102. 0 MAF 86
G and Coul ee 56.9 MAF 108
Lower Grauite 33.1 MAF 7s

The April 1 forecast anticipated total runoff at The Dalles to be

consi derably | ess than actually occurred, and even less (95% than the
20-year average. This forecast al so was for nore m d-Col unbi a runof f

t han took place, and nuch | ess Snake Di ver runoff than actually observed

in 1984.

The April 1 forecasts are used for pre-season planning for Water budget

managenment during the spring snolt outmgration.

B. RUNCFE TIM NG

Runoff timng in 1984 for the Snake, m d- Gol unbi a, andl ower Colunbiais
illustrated by Figures 1, 2, and 3, respectively. These figures conpare
each nonth's runoff volume at the location Indicated for the Jan-Jul

period in the fol |l owi ng manner:

-1984 requl ated runoff volume for the nonth, which is the vol une that

actually occurred as a result of upstreamstorage regul ation;
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-1984 natural runoff volune for the nouth, which is the volunme that

woul d have occurred w thout upstream storage regulation, as estimted by
the Depletions Task Force of the Colunbia giver Water Managenent G oup;

-20-year regul ated runoff volums for the month, which is the average

vol une for 1961-80, also adjusted by the Depletions Task Force to
provide an estimate of the actual runoff volune t hat woul d have occurred

with a 1984 level of upstream storage regulation

Snake giver natural runoff at lower Ganite was considerably above the
20-year average throughout the spring migration period. This elimn nated
any need for a Water Budget from Snake giver storage. (It should be

not ed thatunder the existing agreement between the Water Budget nanag-
ers, the @E and | daho Power Conpany, there was no avail abl e water

budget in the Snake giver because of the high runoff volune.)

The snall amount of storage available to regulate Snake giver runoff--3
MAF- - conpared to the 1984 Jan-Jul runoff vol ume-43.9 MAF--is the reason
for the relatively close proximty of each nonth's "regul ated" and
"natural" runoff volumes; This illustrates the fact that the nagnitude
and timng of uncontrolled Snake giver runoff largely dictate the

resulting streanflows in the higher runoff years.

In contrast, the nmore than 40 MAF of available storage control above
Priest Rapids Damcan greatly influence runoff timng at that |ocation
(Figure 2). At Lover Ganite 65 percent of the runoff is uncontrolled
while at Priest Rapids only 8 percent of the runoff is uncontrolled.

1984 nonthly runoff volunes at Priest Rapids vere nearly |eveled out
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during the Jan-Jul period by upstreamregulation. This resulted in
runof f nmuch greater in the early nonths and nuch lessin the later

months than woul d naturally occur.

Runof f timing at The Dalles (Fgure 3), being a conposite of md-

Col unbi a and Snake giver runoff, reflects nmany of the characteristics
already discussed. For exanple, the effect of upstream storage regu-
lation is evident, as is the seasonally high runoff contribution from

t he Snake, conbined with the unusual Iy | ow md-Col unbia natural runoff

in ny.
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V. 1984 OPERATI ONS

A VWATER BUDCET USACE

1. Snake River (neasured at Lower G anite Dam

The unusual |y | arge Snake River runoff and high level of sustained flow
during the spring season, described above, elimnated the need to

exerci se the Lower Granite Water Budget in 1984.

Daily flow and spill levels at Lower Granite Damin 1984 are illustrated
in Figure 4, starting on March 1 and continuing through the April 15 -
June 15 Water Budget period. Flows were above the nini mumspecified by
the fishery agencies and tribes for juvenile fish nmigration throughout
the period. Flows vere near or above the specified optimum for all but
the first two weeks of May. The result vas favorable runoff conditions

for 1984 juvenile fish mgration in the Snake River.

Had Snake River runoff been bel ow average in 1984, the interimplan for
providing a portion of the Water Budget would have been utilized. In
this interim plan, the CoE has agreed to provide the volume of water
fromDworshak i dentified as "shapeabl e by Water Budget Managers" in
Figure 5. This volune, determined fromthe April 1 runoff forecast at
Lower Ganite, can be called upon by the Water Budget nanagers between
April 15 and June 15 at any flow rate within Dworshak outflow capabil -
ities, including spill, until the volume total has been reached. \Wen
the April-July runoff forecast is greater than 23 MAP, there is no \Wter
Budget fromDaorshak. A runoff forecast of greater than 23 MAF present-

'y has a probability of occurrence of approximately 25%or one in four

11
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years. \Wen the forecast is |ess than 23 MAF, some of the storage
volune is allocated for use by the Water Budget Managers. For exanple,
when the forecast is for 15 MAF at Lower Ganite, 0.3 MAF of storage is
"shapeabl e" for Water Budget purposes and 0.3 MAF is "required" for firm

power requirenments (Figure 5).

In addition, Idaho Power Conpany (1PC) has tentatively agreed to draft
Brownl ee during May to an el evation predetermned by the April 1 runoff
forecast for the Snake River neasured at Brownlee Dam This is to
assist flow augmentation up to 85,000 cfs at Lover Ganite providing
what at |east 10,000 cfs is sinultaneously being rel eased at Dworshak.
IPCis also retaining the option to not provide any Water Budget if they
estimate that refill of their systemwould in any way be jeopardized.
The Water 8udget managers can use the resulting volume at any flow rate
up to the hydraulic capacity at Oxbow Dam  Oxbow Dam has t he | owest
hydraul i c capacity of the three IPC projects on the Snake River

Keeping flows at or below 27,600 cfs at Oxbow saves IPC fromspilling

any energy.

The conbi ned contribution from Dworshsk and Brounl ee under this arrange-
ment falls considerably short of providing the Snake River Water Budget
allocation specified in the Fish and Widlife Programin years with |ess
than 23 MAF Apr-Jul runoff. There is sone question as to the adequacy
of the Water Budget in years above 23 MAP also. W can say though that
given the existing interim agreenment in the Snake River, the Water
Budget as specified in the Fish and Wldlife Programwill not be nmet in

years vith a forecasted runoff of 23 MAP or less at Lower Ganite

14



Prior to the Fish and Wldlife Program base case studies with no \Water
Budget flows for fish shoved that during the month of May flows needed
for fish mgration were only expected to be met approximtely 60% of the
time. During the remaining 40% expected flows averaged around 70 kcfs
with the Iowest monthly average being approximately 56 kcfs (CoE hydro
st udy BASEFOUR). After piecing together the tentative conmitments
referred to above fromthe CoE and IPC, we may expect to nmeet the Water
Budget about 73% of the time. This represents an increase in probabil-
ity of occurrence of mninmumflow (85 kcfs) of 13% over pre-Fish and
WIldlife Program operations. During the remaining 27% the |owest
average nonthly flow would be approxinmately 67 kcfs. Al though 73%
probability of occurrence is not the measure of Water Budget stated in
the program the Water Budget managers have agreed to study this plan.
To conme closer to achieving the stated Water Budget, an additional 10

kcfs-months from storage during dry years would have to be provided. By

adding an additional 10 kcfs in the dry years, conpliance with the
Program Water Budget woul d increase to about 90% During the remaining
10% the average flow woul d be approxi mately 81 kcfs, with the | owest

flow being 77 kcfs.

Eval uations currently are underway by the CoE, and others, of the
potential for additional Snake River flow augnentation through nodified
flood control and refill operations at Dworshak and construction of the
Wi ser storage site, in conbination with flow shaping by |daho Power
Conpany and use of presently uncontracted irrigation storage in upstream

reservoirs. The Northwest Pover Planning Council in its amended Fish

15



and Wldlife Programis requiring both the CoE and the Bureau of Recla-

ration to provide periodic reports on the status of these actions.

2. M d- Col unbi a (neasured at Priest Bapi ds Dam

Most attention prior to the 1984 spring mgration season had been
centered on the problems of providing adequate Snake River flows for
mgrating juveniles because of an erroneous assunption by all parties
that there should be little difficulty in providing md-Colunmbia flows
except in the nost critical [ow runoff years. Problems and difficulties
encountered with Priest Rapids Water Budget management in 1984, a

rear-average runoff year, were unantici pated.

The intent of Water Budget managenent in the md-Colunbia during 1984
was to maintain flows above the fishery agency and tribal mninumleve
at Priest Rapids (130 kcfs) by filling in the "valleys" when natural and
power flows together would be | ess than the mninumms. Since the Water
Budget volume is extremely linmted, such rationing is the only way that

m ni mum flows can be insured for the majority of the outmgration. As

It was. despite the fact that this was an above average flow year
sufficient Water Budget was available only to cover the period April 28

to June 2.

M d- Col unbi a Water Budget managenent in 1984 is illustrated in Figure 6,
whi ch displays forecasted flows for the period, Water Budget requests,

and the resulting flows. The BPA forecast information is provided as an
i ndication of what flows would have occurred without intervention by the

Water Budget Managers. Forecasts are provided to the Water Budget

16
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Managers by BPA on Tuesday norning for the follow ng Sunday through
Sat urday period, and contain projected flows to neet |oad and do not

include use of the Water Budget.2

For noat of the Water Budget period, requests were based on the fore-
casted flows and the currant status of the fish mgration. However
requests during the period May 11 through May 20 refl ect an of fer nade
by CoE in which the Water Budget woul d be rel eased at the continuous
rate of 30,000 cfs beginning May 11 and continuing through the end of
the season This volune vaa to ride on top of power flows, but vould
only be accounted for at the rate of 30,000 cfs per day. In agreeing to
this arrangenent, the Water Budget managers specified a m nimum flow of
130 kcfs. Based on available CoE and BPA forecasts, it appeared that
flows through the md-Col unmbia under this scenario would easily exceed
this level. However, the arrangement failed soon after inplementation
due to problems encountered by BPA when cool weather reduced natura
runof f. After May 20, nmanagenent returned to thepractice of short term
requests reflecting forecasted flows. Subsequent \Water Budget requests
were ai med at naintaining flows above the 138 kcfs [evel during the peak

spring chinook and steel head m gration peri od.

2An exception to this occurred early in the season when BPA
forecasts did included projected Water Budget use. This required the
asmumptionon BPA's part that, once started, the Water Budget vould
continue until exhausted Once this m sconception was corrected
forecasts did not include the Water Budget. This probl em shoul d not
affect conclusions drawn on Figure 6.

18



Figure 6 also illustrates the actual inplementation of the Water Budget
requests by the CoE.  On several veekends during the peak of the m -
gratlon, particularly over Menorial Day weekend, flovs dipped far bel ow
the m ni mum despite Water Budget requests to cover these periods. In

t he absence of any other explanation by the corpsof Engineers, it can
only be concluded that these nodifications of the Water Budget Managers'
request resulted fromthe CoE s decision to shape flows to neet the
avai | abl e secondary energy sal es narket, rather thanto conformto the

priorities stated in the Fish and Wldlife Program section 304(a)(8).

B. SPILL MANAGEMENT

1. Genera
The magni tude and distribution of spill at individual projects and anong
projects affects juvenile and adult fish passage and dissol ved gas
| evel s. Wt er Budget Center operations during 1984 gave consi derabl e
attention to spill management in order to provide the best possible fish

passage conditions.

Sinul taneously providing for juvenile passage, adult passage, and
dissolved gas control required almost daily spill distribution adjust-
ments both at and ambng projects during this Water Budget period. Hgh
flows and |ow | oads resulted in [arge amounts of forced spill in the
hydro systemprimrily in the Snake River and at MNary Dam, Spil

distribution patterns at a project differs for adults and juveniles.

19



For exanple, daytine spill will be spread across the spillway in a
manner to enhance adul t passage at | adder entrances. During nighttine
hours when, at nost projects, the bulk of the juveniles are passing,
conceatrated flowin spill bays closest to the powerhouse nay be asked
for. During the highest flovs, control of dissolved gas can take
precedence. Usually this neans that spill will remain in the pattern

used for passing adul ts.

Spill for fish paaaage requests were nmade in accordance with the DFCP to

insure that sufficient spill was provided for juvenile passage at
Tadi vidual projects and that spill was distributed at specific projects

to enhance juvenile and adult passage. Spill priority requests were

made to distribute flovs occurring as spill in excess of the system

needs for power and fish passage. Spill patterns associated with spill
requests are provided in the DFOP for specified distribution amng spill
bays at individual projects in order to maintain good passage conditions

for both adults and juveniles.

Spill was the nost effective, and in some cases the only neans, of snolt
passage that avoided turbine nortalities at John Day, Lover Monumental,
Priest Rapids, Wanapum Rocky Reach, Rock Island and Wlls, Spill also
was used to augnent the inadequate bypasses at Binneville, The Dalles,

| ce Harbor, Little Goose and Lower Granite.

Spill requests at collector dans (Lower Granite, Little CGoose, and
MNary) vere based on transportation guidelines negotiated by the

agencies and tribes with the CoE, and fishery agency and tribal policy.

20



In general, these guidelines called for bypass of snolts to be em
phasi zed during the spring chinook mgration period, and smolt transpor-
tation to be enphasized during the steel head and fall chi nook-m gration
periods. This policy reflected the lack of denonstrated benefit of
transportation for spring chinook, and the positive benefit effect of
transportation on returns of steelhead and probably fall chinook (Park

et al., 1983).

Spill was requested at all projects except MNary during the spring

chi nook mgration to nazin ze bypass. After the bulk of the spring

chi nook had passsd, spill vas restricted to naximze the collection of
downstream m grants in the powerhouse col | ection systsm At Lower
Ganite and Little Goose, good timng separation occurred between spring
chnook and steelhead (Table 6), and spi | ™8 ninimzed to enhance
transportation beginning on May 10 and May 12 respectively (cf. Figure
8). Spring Chinook and steel head mgrations overlappsd at MNary (cf.
Figures 12 and 13) and transportation vas enphasi zed once subyearling
chi nook dom nated the mgration (My 29). Hgh flows resulted in forced
spill after these dates and throughout much of the spring mgration

period at all three projects.

Di sposition of fish collected -In the powerhouse bypass systemduring the
spring chinook mgration period varied at each project. At Lower

granite, all collected fish, including spring chinook were transported.

At Little Goose, nmechanical separation of spring chinook fromsteel head

was attenpted, and separated chi nook were bypasssd. separation of

spring chinook fromthe other conponents of the collection occurred also

21



at MNary. The transportation guidelines called for no nore than 10% of
the spring chinook passage at McNary to be transported. Mechani ca
separation was short of this goal, but high spill levels, which directed

many fish away fromthe powerhouse, enabled the criteria to be achieved.

2. Spill Requests vs Spill Provided

On a nunber of occasions and at different |ocations, the CoE nodified
Wt er Budget Center spill requests either in magnitude or duration, or
both, fromthe samount requested. The CoE provi ded no rationale for
these nodifications. The CoE's unilateral decision making process
regarding spill is evidenced by the 1984 spill plan which has not been
acceptad by the fishery agencies and tribes. This highlights the

probl ens created by the CoE during the 1984 season on those occasions
vhere they rejected the biological rationale for spill requests present-
ed by the fishery agencies and tribes on the basis of CoE s independent
bi ol ogi cal assessnsnt. In the opinion of the Water Budget Managers, the
CoE shoul d restrict their participation in spill decisions to other
operational criteria such as flood control, navigation, irrigation and
recreation, and the effect of tribal and fishery agency requests on
these considerations. BPA has stated that the very nature of secondary

energy sales makes theminterruptible to provide spill for fish passage.

Spill for fish passage nust remain separate from flows. Providing

adequat e bypass conditions at each project is an obligation of the CoE
separats fromthe obligation to provide adequate flows systemw de as
provided for In the Water Budget. Until those projects with either no

bypass facilities or inadequate facilities are brought up to acceptable

22



standards, spill for fish passage rust be provided regardl ess of flow

| evel s.

The CoE did not operate in this manner in 1984. 1In early May when flood
control and power flows appeared to provide close to opti mumfl ows,
Wat er Budget requests vere termnated to conserve the Water Budget for
later in the nonth when fl ows were forecasted to be substantial |l y-bel ow
recormended  m ni mumfl ows. Upon notificationof this action by the

Wt er Budget managers, the GoE stated that since flows were being
reduced by stopping the Water Budget, spill for fish passage woul d be
decreased. To avoid an imediate problemfor the fish, the Water Budget
was restarted. This action violated the principle of separation of

Water Budget flows fromspill for fish passage.

O special concern to the fishery agencies and tribes was the ternina-
tion of both smolt monitoring and spill for fish passage at John Day Dam
on August 31, 1984. This action by the Corps, w thout fishery agency
and tribal coordination, took place when relatively |arge nunbers of
juvenile fish were present at John Day. The CoE reasoning for this
action was apparently that daily passage of 38, 888 sal noni ds (the agreed
upon threshol d) could no | onger be documented since CoE hydroacoustic
and BPA funded agency monitoring ended on August 31. Both the fishery
agency and tribal 1984 Detailed Fishery Qperating Pl an and the Corps
1984 Spill Plan recognized the need to provide spill at John Day under

t hese circunstances.
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V. 1984 SMOLT MONITORING PROGRAM

The Smolt Monitoring Program originates from section 304(d)(2) of the
Fish and Wildlife Program: "Bonneville shallhfund an annual smolt
monitoring program to be conducted by the fish and wildlife agencies and
tribes...[which]...will provide information on the migrating charac-
teristics of the various stocks of salmon and steelhead within the
Columbia Basin." In response to this section, the agencies and tribes
developed a program to monitor the annual smolt outmigration for all
important salmonid stocks, and to derive indices for characterization of\
the outmigration. The program has the objectives of providing informa-
tion for in-season management of the Water Budget and other sysﬁem
operations, and to determine indices of smolt survival, travel time, and
other migrational characteristics. Thé program ié under the direction
of the Water Budget Center with specific tasks subcontracfed to varioué_

agencies and organizations.

Data collected as part of the 1984 Smolt Monitoring Program is still
preliminary and continues to be analyzed at the present time. This
report will be confined to a description of the field activities con-
ducted in 1984, and the approach taken in analysis of the data. Com-
plete data reporting and analysis will occur in the annual report of the

Smolt Monitoring Program.

In 1984 the Smolt Monitoring Program provided important in-season data

for the Water Budget and other system operations management, and
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developed indices of migrational characteristics for spring, summer, and

fall chinook and steelhead in the Snake and mid-Columbia reaches.

A. IN-SEASON MANAGEMENT

~ In-season management data was gathered at several sites throuéhout the
basin and communica:ed to the Water Budget Center via telephone. Data
consisted of daily indices of fish movement, as well as brand recovery

at mos’. sites. In-season monitoring sites are listed in Table 1.
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Tabl e 1.

Site

VWl s Dam
Wl I's Dam
Rock i sl and

Priest Rapids

Wiitebird Trap
Snake River Trap
Cearwater Trap

Lower Granite

McNary
John Day

Addi tional in-season data was obtained fromthe CoE CROHMS dat a system

This Included adult counts,

dat a.

Method

m d- Col unbi a

Purse seine
Hydr oacoustics

Bypoass Tr ap
Gatewell Dp

Snake Ri ver
Scoop Trap
Di pper Trap
Scoop Trap

Bypass/ Col | ection

Lower ol unibi a

Bypass/ Col | ection
Arlift Punp

flow, spill
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Water Budget Center snot nonitoring sites, 1984.

Dat a Gat her ed

Brands
M gration | ndex
Brands, species

Brands species

brands, species
Brnads, species
brands, species
Brands species
Brands, specie8

brands specie8

and other project operational



Al'l of these data were gathered daily for use by the Water Budget Center
staff in making operational decisions, and were published in a weekly

report distributed to interested persons and agencies.

B. M GRATI ONAL CHARACTERI STI CS

Determ nation of mgrational characteristics is auinportant aspect of
the smolt Monitoring Program Mgrational characteristic8include
travel tinme, duration and timng of mgration, and survival. Such data
permts the conparison of the success of the annual outmgration between
years fromwhich the overall succsss of all in-river passage efforts can
be judged. Additionally, nonitoring data can provide insight fromwhich

to generate hypotheses for testing in research prograns.

1. Mgration timng and duration.T and duration of the

snolt outmgration was determ ned by cal culating when 10% 50% and 90%
of the migration, by species, passed hey recovery sites. These data
vere recovered fromthe observed sanple for sites such as the Snake
River Trap, and fromwhat is termed here a "migration index" at Lower
Ganite and ntNary Dam  The mgration index is the estimted daily
collection in the bypass/collection systemdivided by the proportion of
river flow passing through the powerhouse on the same day. This proce-
dure was used to conpensate for the change in the proportion of the
mgration intercepted by the submerged traveling screen bypass system as
a result of fluctuating powerhouse operations. Mgration indices of

this sort were also used to determne travel time for mark groups.
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2. Travel Time. In 1984, the program gathered indices of travel
tinme for marked hatchery groups in the Snake and m d- Col unbi a reaches.
Future prograns will utilize these same groups to facilitate year to

year conparisons.

Travel tine was determned by marking fish in hatcheries in the Snake
and m d- Col unbi a usi ng standard freeze brandi ng techniques. Fish were
rel eased either at the hatcheries or at off-site locations. Hatcheries,

nunbers marked, and release sites are listed on Table 2.
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Table 2. Fish mark data for travel tine monitoring in 1984,

Hat chery Speci es Nunbers Marked Rel ease Site
Snake River

Rapi d River Spri ng Chi nook 85, 664 DelI's Canyon
Rapi d river Spri ng chi nook 23, 840 Rapid River
MCal | Spring Chi nook 33,934 Sawt oot h Hat chery
MGl | Sumrmer  Chi nook 25, 555 SF sal non
Hager man St eel head 21, 146 Decker Fl at
Hager nan St eel head 22,236 Decker Fl at
N agara Spgs. steel head 21, 623 hel I s Canyon
Dwor shak St eel had 19, 969 Dwor shak

m d- Col unbi a
W nt hrop Spring Chi nook 20, 319 W nt hrop
Wells Summer Chi nook 101, 653 Wells
Priest Rapids Fall chinook 80, 500 Priest Rapids
Naches St eel head 49, 269 -Naches R ver

Travel tinme was also recorded in the md-Colunbia for steelhead rel eased

Is part of the survival nonitoring program

Observations of brand passage were recorded at the sites listed in Table
1. In addition to telephoning data to the Water Budget Center daily for

| n-season nanagenent, the data was sent to the NVFS/ CZES Burroughs
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conputer in Seattle, where the data was entered Onto the NWFS data base,

checked for errors, and archived for future analysis.

Indices of st travel tine in the Snake River were determned asthe
average travel time for the mark group between | oner Granite and McNary
Dam This reach was chosen Since both OF these sites have good sanpling
programs, they al nost bracket the |ower snake reach, and | ower Ganite
is sufficiently belowthe release points for initial hatchery nortal -
ities to have occurred so that theindex nore nearly represents travel
time as influenced by mainstemflow conditions Statistical error
(standard deviation) was al so calculated for theindex, permtting

statistical conparison between years.

Inthe md-Colunmbia, travel tine indices were cal cul ated as the average
travel time fromthe rel ease point of themark group to MNary, Dam

This is considerably | ess desirable than the snake River indices sroe
the rel ease points are often in tributaries whi ch introduces another
conponent into the calculated travel t i ne However, thisarrangenent is
necessary at the present tine because no suitable sanmple site exists in

t he upper end of the m d- Col unbi a.

3. Qrvival. To insurethe statistical integrity of the snolt

survival nonitoring program the Water Budget Center assenbl ed a growp
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of fishery scientists and biomstricians3

to study the available tech-
niques for determning snolt survival, and ldentify the pros and cons of
each. The group also studied the equations appropriate to calculating
variance associated with a survival estimte, and determ ned estimates
of sanple sizes and sanpling rates needed to achieve various |evels of
statistical confidence. Results of the group's work to date are

sunmari zed in MKenzie et al. (1984).

For the m d- Col umbi a survival was determ ned using the indirect method
(McKenzie et al., 1984). In this procedure, survival is calculated as
the ratio in proportions recovered at MNary Damin marked experi nent al
and control releases. The experimental releases occurred at the top of
the reach at Pateros and the control releases at the bottom of the reach
bel ow Priest Rapids Dam Dam to limted fish availability, the program

in 1984 coul d only enconpass survival for steelhead fromWl|s Hatchery.

The bionetrician group found that at present there is no satisfactory
met hod for determining survival through the entire | ower-Snake because
of transportation removals at Lover Granite and Little Goose. This is
because the nunber released initially nust be corrected for the propor-
tion that are transported. This cannot be done w thout a know edge of

the survival fromrelease point to transportation point. A nore

Members of the group were: Lyle Calvin (08U, Chuck Junge (CDFU),
Frank Ossiander (NDFS), Dan McKenzie (Battelle NW, and Chi p MConnaha
wWe) -
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conpl ete di ScuSSiOn of this problemis found in the appendix to ths 1984
VWt er Budget Measures Programand in MKenzie et al. (1984).

Survival could not be determned through the |ower Colunbia because of

the lack of a good nmark recovery facility at Bonneville Dam

To determ ne survival of Wells steelhead in 1984, two replicate experi-
mental and control groups were freeze branded at the hatchery. Nunbers
mar ked and rel ease points are listed in Table 3. A though the experi
mantal design called for three replicates, sufficient fi sh were avail -

able for only two replicates.

Table 3. Wembers of fish narked ad rel ease points for steel head st
survival mounitoring program, 1984.

Growp No. Mrked Rel ease Poi nt
Experinental No. 1 32,193 pat er os
Control No.1 12,163 bel ow pri est
Eerinatd N2 31,335 patros
Control No. 2 12,191 below priest
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C 1994 DATA GIMIN GATT ONS NENVBRK

L Description
The Water Budget Center Data Conmuni cation Network provi de8 centralized

col l ection, analysis, and storage of data used in inplementing the Water
Budget Measures program In the future, a central source of fish
magrational data will be provided to which other parties can have ready

access.

The Vdter Budget Programhas two prinary data processing requirenents.
The first involves in-season managenent , and requires quick access to
real-time (prelinmnary) data. The second conponent is the analyis O
the snot outm gration and eval uati on of the Water Budget which requires
verifieddata. These two types of data,terned respectively "soft" data
and "hard" data, are obtained through the Water budget smolt Mnitoring
Program and from out si de sources such as the CoE, Fish and Wldlife

Agenci es, PUD s, and Tri bes.

Soft data includes information on juvenile and adult mgration, runoff
and flow conditions, dam operations, and di ssolved gas levels. Current
information is accessed daily and used in managi ng the operation of:

a)  the \Water Budget,

B spill for upstreamand downstreamm gration,

c) spill distribution for nitrogen abatenent, and

d) project facilities for upstrecn mgrating adults.
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This information is al 80 incorporated into weekly reports; these report8
sumari ze t he Wat er Budget Center activities and present factors affect-

ing Water budget Center decisions on systemoperati as.

Hard data consists of verified and edited st nonitoring data, flow
and dam operation8 data, and freeze brand release i nformation. These
data are used in the analysis of st migration and the eval uati on of

the Water Budget.

2. 1984 Program

During 1984, Soft data was obtained fromfive sources. 1) snolt noni-
toring data was collected at the renate sanpl e sites and reported daily
over the tel ephone to the Water Budget Center. 2). Smolt transportation
data was provided to the Water Budget Center by the Fishery Transporta-
tion and Oversight Team (PTOl) on a Weekly basis. 3) A Hewett Packard.
(HP) m croconputer was used to access the CoE CROHVS data network;
CROHVS report8 on adult counts, river flow, powerhouse flow, spill, and
di ssl oved gas were obtained daily. 4) Runoff and streanflow forecasts,
resident on the CROHVS network and spa'sCDC conputer, were al so ac-
cessed with the HP nmicroconputer. 5)Information on hatchery releases
(pre-season schedul es, within sesason schedul e updates, and verified

rel ease data) was obtained fromthe fish and wildlife agencies and

tribes through the mail and fromtel ephone contacts.

The hard data was conpiled with the NWS/ CZES data anal ysi s system for
monitoring snalt mgration (G ogi et. al1984). This anal ysi ssystem

was nodified for use by the Water Budget Center and naintained on the
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NMES Burroughs conputer in Seattle. Date collected at therenote st
nmonitoring sites was metded weekly to Seattle for i ncorporation into the
anal ysi s system flow and dam operation8 data for John Day, MNary, and

Lower Granite were obtained fromCoE on a weekly basis. This flow
information was used in conjunction with collection efficiency

pover house discharge regression nodels (Sins et al., 1984) to expand
steel head and yearling chinook counts to an index of passage. |Inforna-
tior. on the release of freeze brand8 was entered onto the Burroughs
conputer and wed to validate brand recapture data. The NWS CZES sa t
anal ysi s progranB were used to performdata entry, error checking,
editing validation of brand recaptures, and summariazation of st
nonitoring data. Data files used for t he NWABCESAnal ysis systemwere
converted to a format conducive for archiving and anal yi s with the new

Wat er Budget Center conputer system

D. COORDINATION OF HATCHERY RELEASES

The Water Budget Center has the responsibility of planning for spill and
fl ow managenent relative to fish mgrational needs in the Colunbia River
Basin. Coordinating hatchery releases to correspond to optinmal passage
condition8 is adinportant task if juvenile fisklsurvival is to be
increased. Conversely, Water Budget nanagemmet and ot her sSystemop-

erations nust refl ect the biol ogical necessities ofthe outmgration.

Prior to-the juvenile outmgration, a |ist of proposed hatchery rel ease8
above Bonnevill e Damwas conpi | ed. The Water Budget Center then con-
tacted hatchery release coordinstore of hatchery nanagers on a weekly

basis to keep track of actual fish rel easeand report projected
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rel eases throughout tbﬁfn gration season. Totals of hatchery rel eases
were Mln the Water Budget Center weekly rsport. Close contact
with hatcheries enabled the Water Budget managers to make flow and
operations nanagenent deci sions based on fish releases and their subse-

quent arrival at mainstem dans.

The Wat er Budget Center coordination with agenci es included notification
of when migrating conditions might be optimal, when Water Budget f| ows
were available, (April 15June 15), or when juvenile bypass facilities
are operable. Hatchery rel ease dates anddetails were worked out by
each agency with sone flexibility built into allowearlier or |ater

rel eases based on special needs e.g. IDOFGonly had fish trucks avail -
able to transport Its spring chinook fromRapid river Hatchery to Hlls
Canyon prior to the anticipated release date. Therefore, Hells Canyon
rel eases were partially set by |ogistical requirenents |n other cases,
fish were rel eased early because of their "readiness" to mgrate from
the hatchery ponds. In another instance a group of spring chinook at

Ri ngol d Hatchery was rel eased in March because fall chinook woul d be

pl aced in the sane ponds that the spring chinook occupied, At tines,
surplus fish were released early to reduce hatchery densities and feed

requirenents

During 1981, Federal and state fish hatcheries rel eased approxi nately 74
mllion yearling and subyearling sal mon and steelhead into tributaries
of the olunbia river above Bonneville Da. Table 4 is a prelimnary

l'ist of hatchry releases by species aod river area from1982-84.
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Table 4.

1984

River Area

Snake R,
Mid-Col. R.
Lower Col. R.
TOTAL

1983

Snake R.
Mid-Col. R.
Lower Col. R.
TOTAL

1982

Snake R.
Mid-col . Ro
Lower Col. R.
TOTAL

%1984 data are y
Includes 1983 brood year releases —f spring and summer chinook.

SUMMARY OF FISH RELEASES SPECIES AND RELEASE AREA

FROM 1982 TO 1984#%

Coho

o
517,100

2,566,534

3,083,634

0
535,029

5,385,004

5,920,033

0
482,510

4,603,437

5. 085,947

Steelhead

173,970
'. 492,400

334,124
8,200,494

3,475,000
1,235,000

447,000
5,157,000

5,300,0°
1,115,0%

=a]
SEriﬂg Summer —_Fall Chinook
Chino Chinook Brights Tule
8,701.06 356,673 427,191 o0
6,350 .08 240,865 14,878,076 0
6,800; 07 0 3,463,191 20,773,294
. FL- A TR TA
21,852. 121 1.597,538 18,768,458 20,773, 294
5,626,000 264,000 115,000 0
4,369,017 1,608,798 12,537,557 0
4,743,230 0 2,370,249 21,200,000
% R
14,738,247 1,872,798 15,022,806 21,200,000
2,657,000 148,000 900,000 0
5,354,641 2,713,266 6,297,241 0
5,556,645 0 0 21,200,000
ECA AT A iy ELT A ALl
13,568,286 2,861,266 7,197,241 21,200,000
preliminary: 1982 and 1983 Tule Fall Chinook numbers are estimateQ

Total

15,659,440
24,478,549

34,137,550

74,275,539

9,480,000
20,285,401

34,145,483

63,910,884

9,005,000
15,962,658

31,712,082

56,679,740



VI, ADULT F SHMY | NSPECTI ONS

A DESCRI PTI ON

Adult fish continually mgrate up the Colnnbia R ver systemto reach
natal spawning grounds Many of these fish mmst pass fromone to nine
mani nstemhydroel ectric dans. Since attraction and fish |adder flows

make up a small part of the total river flow, it is essential that
mgrating adults find fish [ adder entrances with little delay. basic
operating criteria nave been devel oped over the years by state, federa
and tribal agencies which result in good passage conditins. The Water
Budget Center serves as the coordinator for adult passage facilities

i nspections for the federal hydroelectric system and naintains records

of passage conditions at non-federal projects.

I nspections of fish passage facilities are done by state and federal
fishery agency personnel on a regular or sonetimes unschedul ed basi s.

I nspections insure that upstreamfish passage criteria are bei ng adhered
to and fish are not being del ayed. These inspections allow fihsery
agencies the opportunity to wet with project operations personnel and
di scuss areas of concern and potential problens inspection report8
were reviewed by the Water Budget Center staff and Federal project

operator8 were contacted i f adjustnents were requirded
The surveill ance teamnenbers al so nade on-site inspections of

fingerling bypa systens to insure that they were operating in crite-

ria. Juvenile passage facilities vary fromonexistent at sone project8
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_to cbmplex systems with’latest equipment andhdésigns. Iﬁ«$§me cases
such as where transportation of juﬁenile saimonids occur,;ﬁﬁere iéi

24 hours pér'day sufveillance by project and étate pe:sbnﬁel. At these
dams, contact is made with state and project fish biologists to ensure

that the facilities have been and are operating according to criteria.

B. 1984 SUMMARY

1. Conditions. The overall movement of upstream migrants in 1984
appeared to be satisfactory with few delays except for summer steelhead
from Bonneville to upriver projects. Generally these delays occur
2 wually when temperatures begin rising in late July. Special efforts
were made by fishery agencies and Corps personnel to check on potential
problems which appeared to exist at The Dalles and John Day Dams this
year. However, adult passage facilities were operating in criteria, and

fish may have been delayed by temperature or other factors.

Some CoE and PUD projects were operating at leés than full criteria as
seen during inspections by fishery agencies this year. It appears that,
during periods of low tailwatet, certain projects have difficulty
maintaining proper head at main fishwaf entrances. Main entrance gates
botcomrqﬁt and water depth over these weirs are not up to criteria.

Also it was noted-that auxiliary water pumps were not being run at a
rate to achieve the desired amount of water for attracting fish to the
fish ladders and maintaining proper head at main fishway eﬁtraﬁces.

The Corps of Engineers and PUD's are aware of these system shortcomings.

Additional details of fishway inspections will be available when the
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annual report is conpleted in February. The projects are becomng nore
aware of their responsibilities to keep fish passage facilities operat-

ing in criteria. The PUD's and CoE have fishway inspections by project

personnel on a frequent basis (at |east once a day).

2. Adult Run Size. Returns of steelhead, sockeye and bright fal

chinook over Bonneville set recent records. Adult spring chinook
return8 continued to be low and turned downward after several years of
nmodest gain.  Summer chi nook returns, although still at extrenely
depressed levels, increased slightly this year and stopped the annua
decline in return8 which began in 1978. Adult returns in 1984 through

Cctober 28 are listed in Table 5 and are conpared to recent returns.



Table 5. A conparison of Colunbia River fish counts at Bonneville,
McNary, 1ce harbor, and priest Rapids Dams for cal endar years 1984, 1983
and the 10 year average (1974-83)

1984 2/ 1983 10 year average
Summer St eel head |/
Bonneville 314, 162 217,541 140, 754
McNary 131, 779 123, 988 57, 344
| ce Harbor 91, 889 87,508 38, 787
Priest Rapids 25,619 31, 682 9, 544
Spring Ch4é&- -
Bonneville 51, 139 56, 838 93, 906
McRary 27,474 31, 636 38,584
| ce Harbor 9,070 12, 602 22,276
Priest Rapids 12, 653 10, 800 12,879
§ »mer Chinook
Bonnevill e 28, 407 23, 458 38, 748
MENar y 21, 202 16, 199 25, 090
| ce harbor 6, 453 4,922 6, 801
Priest Rapids 15, 390 9,608 16, 936

Fal | Chinook (Milt Count)

Bonneville 146, 971 113, 300 154, 020
MeNar 61, 913 48, 700 31, 990
| ce Khrbor 1,624 1,800 1, 427
Pri est Rapids 10, 242 8, 200 5,530

Coho (Adult Count)

Bonnevill e 17, 128 8, 400 26, 940
McNar y 887 790 2,720
| ce Harbor 18 220

Priest Rapids 122 310 488
Sockeye

Bonnevill e 152, 543 100, 476 58, 213
McNary 56, 837 40, 849 36, 479
| ce Har bor 103 200 223
Pri est Rapids 104, 831 89, 808 51, 322

bl Steelhead counts fromJune 1 - October 31
1984 counts thru Cctober 28 and are prelimnary data.
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VI1. PRELI M NARY 1984 SMOLT M GRATI ONAL DATA

A SMDT OUTM GRATI ON ESTIMATE  Section 304 (c)(3)(B) of the Fish and

Wldlife Programrequests the WB Managers to report "A record of the
estimated nunber of snolts which passed Lover Granite and Priest Rapids

dans, ... At present, however, no reliable nethod exists for esti mat

ing the size of the snolt outmigration at either of these points.

In past years, an estimate of the size of the spring chinook and

steel head popul ation at Lower Granite was made using the relationship
bet ween power house flow propotion, and the collection efficiency of the
bypess system These rel ationships were devel oped by Sins et al. (1984)
by recording the proportion of marked groups of fish collected by the
bypass col | ection systemat various powerhouse operatioas. The spring
chinook popul ation at Lover Granite was estinated by this nethod at 3.9
mllion in 1983, 2.1 mllion in 1982, and 3.2 mllion in 1981. Sinilar-
|y, steel head passage at Lower Ganite was estimated at 2.9 nillion, 4.3
mllion, and 3.7 million in 1983, 1982, and 1981 respectively (Delarm et
al ., 1984).

These methods, however, do not appear to be applicable to Lover Ganite
in 1984, apparently due to changes in the fish guidance efficiency (F&
of the subnerged traveling screen bypa system Krcms (NWFS, personal
comuni cation) found that the FGE in 1984 was appreciably | ess than that
measured in previous years. There is presently no confirmed explanation
for this change in FGE. Since the use of the flow collection efficiency

rel ationships of Sins et al. depends on an historical data base, a
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significant change in the 1984 conditions from those in the base period

can be expected to affect the popul ation estimates.

This is denmonstrated when the estimted popul ation size at Lover Ganite
is conpared to the total Snake River fish transported at Lover Ganite
and Little Goose conbined, and is especially evident for steelhead.
Using the flow collection efficiency relationships, the 1984 spring

chi nook popul ation at Lover Ganite is provisionally estimated at 3.89
mllion, and the steelhead population at 2.79 mllion. These nunbers
are unexpectedly | ow considering that steel head and especially spring
chinook hatchery releases in the Snake systemin 1984 were appreciably
greater thanin past years (Table 4). Total fish transported from Lover
Ganite and Little Goose conbined in 1984 was 1.31 mllion and 2.73
mllion for spring chinook and steel head respectively (prelimnary
conpilation fromFTOT data, Koski, NVFS, personal communication). Of
the total estimated popul ation of fish approaching Lover Ganite, 34% of
the spring chinook were transported, and 98% of the steel head. The

per centage of spring chinook transported i s high considering the anount
of spill which occurred during the migration period; obviously the
percentage for steelhead is unrealistically high as well. For steel head
this nmeans that 40% of the population vas collected and transported from
Lover Ganite, and 96% of the remaining popul ation was col | ected and
transported fromLittle Goose. In light of the past performance of the
col l ection systenB8 and the quantity of spill which occurred in 1984
during the spring chinook and steel head outm gration periods, these

results are not possible, and invaldate the popul ation estinates.
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It is possible to make an estinmate of the Snake River outmgration at

Littl e Goose by applying the flow collection efficiency relationships

devel oped for Lover Ganite. Using the known nunber of fish renoved for
transportation and the probable nmagnitude of nortalities, an estimate of
the popul ation at Lover Ganite could be nmade. Indications are that PGE
and other condition8 at Little Goose were normal in 1984. Any estinate
devel oped in this manner nust, however, be used with caution due to the
evi dent probl eminvolved in using a relationship devel oped at anot her
project. Since the project design and forebay configuratiOn at Little
Goose and Lover Granite are very simlar, such a procedure &s have
sone nerit, particularly in light of the lack of alternative nethods for
estimation of the size of the outmgration. Due to the involved analy-
sis of the flow and powerhouse rel ationshi ps necessary to make this
estimate, no figure can be reported at this time, but should he avail -

able in the near future.

For Priest Rapids, no methodol ogy presently exists for estimting the
size of the snolt outmgration, except subtraction of an estimate of the
Snake giver mgration at McNary fromthe total estimted mgration past
MNary. Since this involves adjusting the estimated [ittle Goose

popul ation for presuned nortalities between Little Goose and MNary, the
resulting estimate can liberally be termed rough. In any event this

nust await the estimation O the Little Goose popul ation.

The size of the spring chinook and steel head outmigration can be es-
timated at Mary. Techniques for this estimationare simlar to those

descri bed above for Lower Ganite, and were devel oped by Sins et al.
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(1984). Since no change in FGE or other conditions were observed this
year at McNary relative to the base period, these techniques are appli-
cable. Using this nethod, the 1984 spring chinook outmgration past
McNary is provisionally estimated at 5.1 mllion, and the steel head
outmgrationat 1.9 nmillion. In conparison, spring chinook passage at
McNary in 1982 and 1983 was estinmated to be 3.7 and 3.8 nillion respec-
tively, and steel head passage was estimated at 1.7 and 1.5 mllion
(DeLava ¢t al., 1984).

B. SMOLT ARRVAL TITME AND DIRATIONCF MQARATION I n t he Snake R ver,

mgration into the | ower Snake hydroel ectric systemis first signaled by
8 wpling at the lewsiton Trap (Snake River) and A earwater Traps. The
Cearwater Trap, however, did not operate satisfactorily for the entire
season and was not useful for characterization of the outmgration

al though Inportant early season managenent information was provided.
These traps were operated by the Idaho Departrent of Fish and Gane.

Techni que8 are generally described in Scully et. al (1983).

1. Lewi ston Tr ap

Dally sanple at the Lewiston Trap as a percent of the total sanple is
shown in Figure 7 for spring chinook and steel head. Sanpling began on
March 23 and, coutinued through May 15. After this date, operation of
the trap was interrupted by high flows. Spring chinook counts were
significant on the first day of operation. Counts peaked sharply on
April 19. Steelhead counts began to increase during and after the
spring chinook peak, and shoved a sharp peak on May 14. Due to the

early temnation of sanpling right after this date, it is not knovn If
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cl assed as yearling chinook after this date (Koski, NVFS, personal
comuni cation). Since this first peak seens early for subyearling
(fall) chinook ngrants, it is possible that it represents small

yearling mgrants.
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Duration of the mgration at Lover Ganite (nmeasured as the nunber of
days betveen the 10% and 90% dates of recorded passage) was 51 days for
yearling chinook, 33 days for steelhead, and 66 days for subyearling

chi nook.

3. Wells
In the md-Colunbia, the only station which naintained a consi stent
sanpling programw th data suitable for characterization of the outm -
gration was Wl ls Damwhere a hydroacoustic index of fish passage was
reported during the spring period. (Gatevell data fromPriest Rapids
may prove suitable but will require further analysis.) No species
conposition is available on this data. Passage at Wlls shoved two
peaks, the first on May 2 and the second on May 29 (Figure 11). Re-
| eases of spring chinook fromWnthrop National Fish hatchery and
steel head fromWells Hatchery above Wlls Dam were delayed in 1984 until
April 23. Therefore the first peak probably represents passage of some

of these hatchery rel eases.

4, MNry
At McNary data collection began on April 23 and continued through

September 28. Dates of 10% 50% and 90% of the passage within these
dates are shown in Table 7. For spring (yearling) chinook, passage
peaked on May 21, with nedian passage occurring on May 11 (Figure 12).

Steel head m gration peaked on May 22 while the medi an date of passage
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occurred on May 19 (Figure 13). Fall chinook (subyearling) mgration at
McNary took place in about four pul ses which peaked on may 26, June 24,
July 17, and August 3 (Figure 14). The third peak was the highest, and

medi an passage occurred on July 11.

Duration of the migration at McNary was 32 days for yearling chi nook, 39

days for steelhead and 67 days for subyearling chinook.

Table 7. Arrival dates for the recorded chinook and steel head

mgration at McNary Dam 1984.

102 502 90% Durat i on
chinook 1's April 23 nay 11 nay 25 32 days
St eel head April 27 nay 19 June 5 39 days
Chinook Os June 5 July 11 August 6 67 days
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VITI.  CONCLUSI ON

1984 vas the first year of full operation of the Water Budget. During
this year, several problens arose, nmany of which have been discussed in
the body of this report, and which bear on the ultimte success of Water
Budget to enhance the success of nmagration through the Col unbia System

by sal non and st eel head.

The Water Budget is the cornerstone of the Fish and Wldlife Program
designed by the Northvest Pover Planning Council. As such, it stands as
fundanental to the success of the Council's charge to "protect, miti-
gate, and enhance" the fishery resource of the Colunbia River System
Efforts and noney spent to inprove and protect habitat, manage harvests,
and provide for increased artificial production will have linted
ultimate success without a dramatic inproverent in mgrational survival.
This can only happen when fishery needs are truly co-equal to other
system needs as intended in the original |egislation formng the Counci

(Northvest Pover Pl anning and Conservation Act of 1980).

To acconplish this goal will require a fundanental shift in the pri-
orities and procedures used for planning and operating the Col unbi a
Basin hydroelectric system The experience of 1984 has dmstrated
that such a shift has yet to occur. Fishery needs were often weighed
agai nst secondary pover marketing considerations or other "nultiple
uses” in contradiction to the priorities stated in the Program and the

spirit of the Act.
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It is the opinion of the Water Budget Managers that this attitude lies
at the heart of the problems encountered so far in implementing the
Water Budget concept. This resistance to change, to adapt to the new
realties brought on by the Congressional mandate of the Act, must be
countered at all levels if significant improvement in the status of the

fishery resource s to be realized.

In 1985, che fishery agencies and tribes will continue to diligently
work toward the goals described in the Act and in the Council's program.
It is hoped that these efforts will be successful in accomplishing a new

~cdus operandi for system operations as they relate to fishery needs.

This will require a re-ordering of priorities within the hydroelectric
system, but can be accomplished while maintaining an "adequate, effi-

cient, economical, and reliable power supply”.
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