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1986 WATER BUDGET MANAGERS ANNUAL REPORT

I. INTRODUCTION

1986 was the fourth year of operation of the Fish Passage Center (formerly

Water Budget Center) under the guidance and supervision of the fishery agencies

and tribal Water Budget Managers, and the third year of formal water budget

Implementation. The first year, 1983, was considered a trial year because the

water budget had not yet been incorporated as a firm constraint into the

regional coordinated plan of operation for power production.

In addition to management of the Water Budget, the Water Budget Managers and

FPC staff developed and directed the Smolt Monitoring and Water Budget

Evaluation Programs of Section 304(d) of the Fish and-wildlife Program. The

fishery agencies and tribes also authorized the Water Budget Managers to

coordinate agency and tribal system operational requests throughout the year,

including spill management for fish passage. Thus the Water Budget Managers,

with their supporting staff at the Fish Passage Center, work to Implement

policies and priorities of the state and federal fishery agencies and Indian

tribes in carrying out applicable measures of the Fish and Wildlife Program.

This report summarizes Water Budget Manager activities in implementing program

measures, including 1986 flow conditions, water budget usage and spill

management, and the in-season management portion of the 1986 Smolt Monitoring

Program including data management.



II. 1986 RUNOFF

The Northwest Power Planning Council's Fish and Wildlife program requires this

report to include:

(A) The actual flows achieved for that calendar year;

(B) A record of the estimated number of smolts which passed Lower Granite
and Priest Rapids dams, and the period of time over which the
migration occurred; and

(0 A description of the flow shaping used for that calendar year to achieve
improved smolt survival.

Each of these activities is dependent upon the manner in which the natural

runoff from the previous winter's snowpack occurs, and the amount and distribution

of precipitation during the runoff period. The following is a discussion of

the 1986 runoff and a brief discussion of the resultant stream flows. A more

thorough discussion of stream flows appears in Section III of this report.

A. RUNOFF VOLUMES

The 20-year period of 1961 through 1980 is used by the Columbia Basin Water

Management Group as the basis for determining the average January through July

(Jan-Jul) seasonal runoff. Other comparisons commonly in use are with the

shorter terms of 1963-1977 or 1970-1985, and the longer term 50 years of 1929-1978.

Listed below are the averages in million acre-feet (MAP) for Jan-July runoff

above The Dalles for each of these different periods of record, compared with

the actual observed 1986 runoff, adjusted for upstream storage and diversions.

Average Jan-Jul Runoff Above The Dalles, MAF

1961-1980 1963-1977 1970-1985 1929-1978 1986

(20 years) (15 years) (16 years) (SO years) Actual

107.0 109.6 109.93 102.7 108.3

The data show that 1986 system runoff was a little above the official 20-year

average, and about 5% greater than the SO-year average. The 1986 runoff year

therefore can be characterized as slightly above average.

It is important to note that the above data for actual 1986 Jan - Jul runoff at

The Dalles is after-the-fact information which was unknown at the time that the

start-of-season Coordinated Plan of Operation for Water Budget implementation

was being developed. This factor and its significance is discussed more fully

later in this report.



B. RUNOFF FORECASTS

The Water Management Group designates the April 1 forecast each year as the

"official" Jan-Jul runoff forecast for the year. Forecasts, such as the April 1,

assume that normal precipitation will occur throughout the duration of the

forecast period.

Table 1 compares the month-by-month forecasted Jan - Jul runoff with the 1961-80

average runoff at selected locations. The March runoff forecast, which

provided a basis for uch of the annual Coordinated Plan of Operation (CPO) for

implementing the Water Budget, indicated that runoff would be about seven

percent below normal at Grand Coulee,, four percent below normal at The Dalles,

and three percent above norul at Lower Granite.

These runoff values, both magnitude and departure from normal, significantly

influence the degree of system operational flexibility that project operators

are willing to commit to in developing the anuual CPO. But, as discussed more

fully later, it is the magnitude and departure of the runoff forecasts from

runoff that actually occurs that has the greatest influence on the degree of

in-season system operational flexibility utilized to meet the needs of

migrating juvenile fish.

TABLE 1

1986 FORECASTED VS. AVERAGE (1961-80) JANUARY-JULY RUNOFF

JAN-JUL RUNOFF GRAND COULEE LOWER GRANITE THE DALLES
Kaf % of Ave. Kaf % of Ave. Kaf % of Ave.

1961-80 Ave. 64,840 30,090 106,900

MONTHLY FCST:

January 58,700 91 26,800 89 96,800 91

February 58,600 90 24,600 82 93,300 87

March* 60,400 93 30,980 103 103,000 96

April 60,900 94 33,400 111 106,080 99

May 62,400 96 34,800 116 108,000 101

June 61,500 95 36,100 120 108,000 101

*The March runoff forecast is highlighted because this is the latest available
to work with In developing the start-of-season Coordinated Plan of Operation
for Water Budget implementation.
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Figures 1 and 2 compare forecasted and observed runoff at The Dalles and Lower

Granite, respectively. Also shown for each forecast period is the percentage

that the forecasted runoff varied from the observed runoff. Note that the

forecasts are for the remaining runoff from the forecast month through April,

whereas all of the forecasts presented in Table 1 are for the Jan - Jul period

updated each month. It is the forecasts for residual runoff presented in Figures

1 and 2 that have the greatest influence on actual system operational flexibility.

Figure 1 shows that the January 1 forecast of Jan - Jul runoff at The Dalles was

about 11% below what actually occurred, and that the February forecast was 15%

low. Subsequent forecasts of the residual runoff made in March and April also

were on the low side but relatively close to the observed runoff. The May

forecast of residual runoff was very accurate, whereas the June forecast

overestimated the remaining Jan - Jul runoff at The Dalles by about 8%.

Runoff forecasts for the Snake River at Lower Granite (Figure 2) started out

much lower than observed runoff-26% low in January and 34% low in February.

Forecasts remained below observed but the difference decreased with each

subsequent forecast period to about zero with the last (June) forecast of

residual runoff.

Forecast errors in the January-March period result primarily from the actual

precipitation deviating from the assumed normal precipitation. The National

Weather Service (NWS) reports that later in the season (April on), forecasts

are expected to have greater accuracy because the snow accumulation season is

generally over , and maximum water content of the snowpacks are known. Also,

spring and summer precipitation usually has less impact on runoff volume than

does winter precipitation, but this was not the case in 1986.

Table 2 lists observed 1986 monthly precipitation for selected areas and

indicates the percentage of the 1961-80 monthly average for the same locations.

Because the runoff forecasts assume normal precipitation, most of the

difference between 1986 forecasted and observed runoff can be attributed to

precipitation that was well above normal throughout the Columbia Basin in

February, and again to a lesser extent in April and May (Table 2).
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TABLE 2

1986 OBSERVED VS. AVERAGE (1961-80) MONTHLY PRECIPITATION

NONTE COL.ABOVE COBLEE COL.ABOVE TDA UPPER SNAKE SNARE ABOVE IBB
inches % of inches % of Inches % of inches % of
observed ave. observed ave. observed ave. observed ave.

January 2.88 83 2.80 84 2.06 78 2.01 75
February 3.19 138 3.97 185 4.30 234 4.25 246
March 1.67 88 1.76 92 1.63 98 1.74 99
April 1.70 108 1.70 105 3.23 190 1.91 116
May 2.14 105 1.83 105 2.10 99 1.75 102
June 2.37 105 1.42 77 0.81 34 0.97 53

By comparison, 1985 runoff forecasts were consistently higher than actual runoff*

because actual precipitation was below normal for most of the Jan - Jul period.

The significance of this is the affect on the ability to project and guarantee

system operations that can provide Water Budget flows while meeting other project

functions. Forecasts for more runoff than actually occurs result in less water

than anticipated , and more conflicts in meeting flow demands for competing

purposes. This was the situation in 1985, as discussed in detail in the 1985

Water Budget Measures Annual Report, wherein desired flow levels to protect a

prolonged outmigration in the mid-Columbia were not provided beyond the period

agreed to in the CPO, and flows in the Snake River were allowed to drop below

the 85 kcfs minimum for smolt migration on 22 days during the Water Budget period.

In contrast, with the 1986 runoff forecasts being consistently lower than

actual runoff, more water than anticipated was available with which to meet

competing demands. This resulted in more system operational flexibility and

generally favorable flows for migrating juvenile fish, as discussed more fully

below under "Implementation of the 1986 CPO".

*
See Figure 1, page 5 of the 1985 Water Budget Managers Annual Report. Note
that the percentage that actual runoff departed from forecasted is shown in the
1985 report. Since the intent was to illustrate the forecast error, it
probably would have been clearer to show the percentage that forecasted runoff
departed from actual , as is done in the 1986 report.

6



III. 1986 WATER BUDGET ~ATIOB

A. DEVELOPMENT OF TEE 1986 COORDINATED PLAN OF OPERATION (CPO)

1. Background

Annual development of the Water Budget CPO is through a Water Budget Implementation

Work Group chaired by the Corps of Engineers (COE) with participation by the Water

Budget Managers,. Bonneville Power Administration (BPA), Northwest Power Planning

Council (NPPC), Public Utility Districts (PUDs), and Idaho Pover Company (IPC).

The Fish and Wildlife Program specifies that these coordination meetings shall

start in Jauuary vhen the official January runoff forecast is available, and

shall culminate with an official CPO transmitted to the NPPC by the COE in March.

Five such coordination meetings were held to develop the 1986 CPO-the first in

January, and the last on March 21-followed by several telephone consultations

through March 31 to attempt to reach agreement on working. The resulting 1986

Water Budget CPO vas transmitted to the NPPC by the COB on April 3.

2. Mid-Columbia (Priest Rapids) CPO

Two opposing positions regarding the mid-Columbia Water Budget implementation

arose at the early Work Group coordination meetings.

The Water Budget managers proposed a modification of the fixed schedule approach

used in 1985. This specified the level of Water Budget requests over a 45-day

period, with the starting date selected by the Water Budget managers. The

modification vould provide the flexibility to extend beyond the 45-day period

specified in the 1985 CPO If necessary to protect the riddle 80% of the spring

jwenile fish migration. The Water Budget managers believed this to be

reasonable and equitable because the official runoff forecast at hand indicated

that adequate vater vould be available to permit such flexibility without undue

impact on power marketing or other operational considerations.

On the other hand, BPA would not support a repeat of the 1985 CPO, especially

with the proposed modification, because of the potential that more than the

3.45 MAF volume of water specified in the Fish and Wildlife Program could be

allocated to assist fish passage. The BPA position stated by its representatives

on the Work Group vas that it would not support any approach that provided more
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than 3.45 MAF of water because it viewed the Fish and Wildlife Program as

establishing the maximum Water Budget allocation, regardless of flow year.

This led to a BPA proposal that would limit the mid-Columbia Water Budget volume

to 3.45 MAF to be used in weekly average blocks. One departure from past years

in the BPA proposal , which all parties agreed was a major improvement, vas the

offer to provide projections of average power flows for each week, and to

guarantee to provide that average weekly flow if augmentation by the Water

Budget was not requested. However, the BPA proposal reserved to it the right

to shape flows in a manner of its choosing during weeks when Water Budget flows

were not requested. This was not accepted by the Water Budget managers because

it brought back the potential problem of severe weekday/weekend flow swings.

In addition, the proposal could limit the flexibility in Water Budget use

needed to try to cover 80% of the juvenile fish migration if flow augmentation

was required for more that four weeks out of the eight-week Water Budget

period. This is because weekly accounting with a fixed base of 76 kcfs uses

the Water Budget in four weeks or less at flow requests of 134 kcfs or greater.

At subsequent Work Group coordination meetings , several other options vere

presented and evaluated-three by the Water Budget managers, and one by the

COE. The main thrusts of the Water Budget managers options were:

1. adherance to the Fish and Wildlife Program Water Budget volumes, but

retaining the flexibility to use the Water Budget on a daily basis; or

2. a modification of the BPA proposal so that veekend flows vould not be

less than a specified amount throughout the two month Water Budget

period, whether or not a water budget request was in place; or

3. a fixed flow schedule similar to the 1985 CPO, but which would remain in

effect until 90% of the spring migration had taken place.

The COE option vas a compromise version of the BPA and Water Budget managers

proposals. It provided for a minimum weekend flow of 85 kcfs during non-Water

Budget weeks having a weekly average greater than 110 kcfs. Although lower

than the 80% of the five-day weekly average flow level during weekends proposed

by the Water Budget managers , this level was considered high enough to prevent

a repeat of the extreme weekday/weekend swings that took place during the 1984

Water Budget period.

8



Deliberations by the Work Group of the pros and cons of each option resulted in

endorsement of the COE proposal by all parties except BPA, which held to its

position that It would not support any Implementation procedure that could be

construed as providing more than 3.45 MAF of water for fish. Further, since

the Work Group vas endorsing a departure from the BPA proposal, BPA withdrew

its offer to provide projected weekly average flows as a basis for determining

if Water Budget flow augmentation would be needed.

The end result was that, lacking any evidence that power or any other project

functions would be significantly impacted , the COE proposal was submitted to

the NPPC. In the final version, the COE assumed the role of providing the

advance weekly average flow projections for Priest Rapids, and of guaranteeing

flows at that level during non-Water Budget weeks, including the specified

weekend minimums. A copy of the 1986 Water Budget CPO is Included as Appendix A.

It is considered by many parties to be feasible and equitable to provide more

water for fish during the better runoff years than the minimum specified for a

critical year in the Fish and Wildlife Program. The COE letter transmitting

the CPO to the NPPC (Appendix A) states that: "The runoff this year is expected

to be better than critical. Therefore, a CPO was developed that may provide

more water than specified in the Water Budget. In particular, the CPO provides

an average weekend flow of at least 85,000 cfs to transport juvenile fish in

the mid-Columbia when the average weekly flows are expected to be greater than

110,000 cfs even though the Water Budget Managers are not requesting Water Budget."

Also, in recognition that BPA did not support this position, the transmittal

letter states that: "... the plan does not fully reflect agreement of the parties.."

3. Snake River (Lower Granite) CPO

A trial approach to Snake River Water Budget implementation has been in effect

since 1984, This approach specifies the volume of water from Dworshak

Reservoir shapeable by the Water Budget managers on a sliding scale--the

largest

amount during below average runoff years, decreasing to zero in above average

runoff years (See Appendix A). It is assumed that uncontrolled runoff and

power flows will provide the needed flows in above average runoff years. The
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maximum shapeable volume available from Dworshak under this approach is 400,000

acre-feet, which is one-third of the Snake River Water Budget volume specified

in the NPPC Program.

A similar sliding scale arrangement for participation by Brownlee Reservoir has

been proposed by IPC. Formalizing of any offer by IPC is subject to execution

of an acceptable storage agreement between BPA and IPC to compensate IPC for

participation in the Water Budget. The necessary agreement presently is in the

negotiation stage, and has been for four years, so Brownlee is not yet committed

to Water Budget participation. According to BPA, both parties have recently

stated that they want an agreement in place by January 1, 1987.

Snake River runoff forecasts for both 1984 and 1985 were for levels that

resulted in zero shapeable volume from Dworshak, making 1986 the first year

that the trial agreement was put to a test. The sliding scale formula resulted

in 400,000 acre-feet from Dworshak shapeable by the Water Budget managers, if

necessary, during the 1986 Water Budget period.

In order to maximize the effectiveness of the use of the amount of shapeable

water available, several departures from the Fish and Wildlife Program

implementation and accounting stipulations were worked out informally on a

trial basis between the Water Budget managers and COE, as follows:

1. If the accounting base specified in the Fish and Wildlife Program was

followed-50 kcfs in April, 65 kcfs in May, and 60 kcfs in June-the available

water would cover a maximum of only 10 days, depending upon the month and

magnitude of the Water Budget request. It was agreed, therefore, that Water

Budget accounting would take place at Duorshak with the use rate being simply

the additional outflow requested from Duorshak above what already was being

provided toward the power base (3300 cfs was used as the Dworshak power base in

the calculation to reach 400 kaf of Water Budget). This would greatly enhance

the ability to provide at least minimum flows for fish at Lower Granite

throughout the Water Budget period.

2. Accounting on an average weekly basis greatly reduces flexibility and

could result in some use of the limited amount of Water Budget on days not

needed. It was agreed that requests could be made for daily releases from

Dworshak to maintain average flows of 85 kcfs at Lower Granite.
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3. Rapid fluctuations in streamflows at Lower Granite due to the large amount

of uncontrolled runoff, coupled with the uncertainty of streamflow forecasts

several days out, make it difficult to request flw augmentation three days in

advance with assurance that such augmentation actually will be needed. It was

agreed, therefore, to reduce the three-day advance notice requirement when

necessary to 48-hour or 24-hour notice. Flow augmentation requests would be

based upon short-term streamflow forecasts provided daily for the Snake River

by the NOAA River Forecast Center. .

These informal agreements illustrate willingness on the part of the parties

involved to vork out vays to use the allocated vater in the best manner possible

for its intended purpose-which is to enhance smolt survival by providing

timely passage through reservoirs.

B. IMPLEMENTATION OF THE 1986 CPO

1. Hid-Columbia (Priest Rapids)

Table 1 is a log of Priest Rapids flows in kcfs kept by the Fish Passage Center.

The table shows the following:

1. BCC Projected Wkly Ave.

2.

the flow projections for each Monday through Sunday weekly period provided
to the Water Budget managers by the RCC; e.g. 140.

WB Mgrs Requested Wkly Ave.
the Water Budget managers responses regarding requested level of average
flows for each Monday through Sunday weekly period using the Water Budget;
e.g. 140.

3. Actual Flow
the average flow at Priest Rapids for each day during the Water Budget
period; e.g. 148.

4.. Weekday Ave. [Wk Av]
the average flow for the
the average weekly flow,

5. Weekend Ave. (% of Ukdy)
the average flow over the weekend; e.g.
the ratio in percent of the average weekend flows compared to the average
weekday flws; e.g. (88%).

6. WB USE, Wk, Total
the amount of Water Budget used each week in MAF (Wk).
the total of Water Budget usage in MAF by the end of each week (Total).

7. ACCOUNTING
the box in the upper right corner of Table 1 showing the rate of Water
Budget usage in MAF/wk at different flw request levels.

five weekdays, Monday through Friday; e.g. 162.
Monday th-@ Sunday; e.g. [148].

113.
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Figure 3 is a graphic comparison of the weekly average projected, requested,

and actual flow data presented in Table 1. As noted both in Table 1 and Figure

3, projected weekly average flows from April 21 through Hay 4 provided by the

COE (RCC) were for greater than 140 kcfs. Actual veeekly averages occurring

during that period vere 150 kcfs or greater due to reservoir drawdown required

to provide flood control space. Weekend minimums agreed to in the CEO vere

exceeded in all cases.
.

May started out as a cool weather month and, lacking a pwer demand that would

require more water to be released from storage, the average veekly flow

projections provided by the RCC for the first two weeks in May were based on

holding the flood control pool elevation at Grand Coulee by simply passing inflow.

This prompted the Water Budget managers to make the Water Budget requests

indicated in Table 1 and illustrated in Figure 3. Note that the flow scale in

Figure 3 starts at 100 kcfs, rather than zero, which tends to exaggerate the

differences between actual, requested, and projected flows. The slight difference

between actual and requested flow averages from May 5 - 18 is within flow

measurement accuracy and it should be considered that the requested flow was met.

A decision was made by the project operators to control the Water Budget flows

with Grand Coulee. This vas to prevent larger releases from reservoirs higher

in the system that would result in more power generation, and thus require more

spill at downstream reservoirs to avoid overgeneration. The result, depicted

in Figure 4, was that providing the first two veekly Water Budget requests

lwered the Grand Coulee pool elevation below what vould have been maintained

without Water Budget augmentation. This operation did not adversely impact

other project functions. This, combined with a lack of increased runoff due to

belw normal temperatures and high elevation precipitation in the form of snow,

kept the weekly average flow projections provided by the RCC belw the 130 kcfs

May minimum for fish recommended by the fishery agencies and tribes.

In actuality, the first Water Budget requests, covering Hay 5 - 18, vere for

140 kcfs. At this point , about 34% of the chinook yearlings and 13% of the

steelhead juvenile migrants had reached McNary Dam, 36% of the mid-Columbia

chinook yearlings and 3.5% of the steelhead had passed Rock Island Dam, and 70%

of the Snake River chinook yearlings and 21% of the steelhead had passed Lower
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Granite Dam. Because these juvenile migrants had been experiencing flows at or

above 140 kcfs, the Water Budget managers initial requests for Priest Rapids

were for the maximum allowed by the NPPC Program (140 kcfs) to keep flws at

this level. The rationale was the intention to keep the smolts moving through

the reservoirs at as rapid a rate as possible within the capabilities of the

Water Budget. hooking ahead, the intent vas to decrease flows gradually, if

necessary, avoiding any sudden drop that the migrants might react to as vell as

the follow level itself.

Projected operation of Goulee without  the Water Budget for the third veek in

May (see Figure 4) vas to start reservoir refill. The actual operation,

including providing Water Budget flovs, closely paralleled the projected

operation vithout Water Budget flovs because actual runoff during that week was

greater than anticipated from the streamflow forecast simulation.

However, based on the forecast for decreasing runoff combined with the projected

refill of Goulee reservoir to offset the earlier dravdovn made to provide the

Water Budget, It vas apparent that continued use of the Water Budget was

necessary. At this point in the migration, about 83% of the mid-Columbia
chinook yearlings and 42% of the steelhead juveniles had passed Rock Island Dam,

89% of the Snake giver chinook yearlings and 62% of the steelhead had passed

Lover Granite Dam, and 74% of the yearling chinook and 53% of the steelhead had

reached M c N a r y  Dam.

Since the Water Budget would have been exhausted before the end of May If

continued at the maximum level, the Water Budget managers chose from the many

options considered the aforementioned alternative that vould prevent sharp flw

decreases which might slow or stop the migration through reservoirs. This

decision vas influenced by long-range forecasts for increased flows in early

June. The affect of this decision is that the Water Budget volume of 3.45 MAF

would have been used by June 4 if Increased runoff had not occurred.

During the fourth week in May, actual reservoir refill, even while providing

Water Budget flows, was at a much faster rate than projected without the Water

Budget (Figure 4) because of a sudden jump in temperatures to 25°F above

normal, causing greatly increased snowmeltt and resulting runoff.





These differences point out the potential problems in making flow augmentation

decisions up to twelve days in advance based upon streamflow forecast

simulations that, beyond four days out, only indicate probable streamflows with

an assumed sequence of weather events.

To reiterate, flow augmentation strategy used by the Water Budget managers was

to initially maintain near opt- flows , and then to use the Water Budget as

needed to insure any necessary decreases in flaw levels would take place

gradually through the Water Budget period. This approach was used in order to

maintain the best possible travel times down through the lower Columbia that

the Water Budget volume would allow.

The late May warring trend of 20-25°F above normal and accompanying increased

streamflows occurred just as the Water Budget allocation was about used up, and

extended through the remainder of the Water Budget period.

In summary, mid-Columbia flows for fish were good throughout the 1986 Water

Budget period. It should be noted, however, that with runoff slightly above

average it took nearly the entire Water Budget to maintain flows for just four

weeks. If additional low flow periods had occurred at either end of the

migration-late April or early June-the Water Budget could not have been

stretched to cover these periods in or&r to protect 80% of the migration. On

the other hand, in a year with enough additional spring rainfall, it is possible

that fewer Water Budget requests would be needed.

The potential for such rainfall/runoff variability points out the need to retain

the flexibility in system operations needed to respond to actual conditions as

they occur. Such flexlbillty is needed to get the full benefit intended in

using the Water Budget-to shape flows to the movement and needs of the fish.

This need to maintain the maximum system operational flexibility possible is the

basis for Water Budget managers concern over the Fish and Wildlife Program

amendment, promulgated by the NPPC, which proposes to adopt the 1986 CPO method

for mid-Columbia Water Budget implementation as the permanent method for both

the mid-Columbia and Snake Rivers. The following addresses that concern

relative to the mid-Columbia; concern relative to the Snake is addressed in the

next section.
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The nature of the concern can be further illustrated by examining what conditions

potentially could have existed in the mid-Columbia in 1985 given the runoff

that year, both forecasted and actual, but applying the 1986 CPU method of

Water Budget implementation. Two of the many possible scenarios are presented.

Because one can only speculate as to what average weekly streamflow projections

would have been provided to the Water Budget managers by the RCC in 1985 using

the 1986 CPO approach, the first scenario assumes that Water Budget requests

would have taken place in accordance with the schedule set forth in the 1985

CPO, until the Water Budget was exhausted. A valid argument might be that it

would not have been necessary to request Water Budget flow augmentation as early

as was actually the case (April 15) because flood control and power operations

would have maintained desired flow levels for juvenile fish migration without

Water Budget requests. The project operators insist, however, that the Water

Budget was in effect for 45 days beginning April 15, regardless of whether or

not those flows would have existed without being requested.

Under the above stated assumption, therefore, Water Budget requests would have

been for 120 kcfs from April 15 through April 28, 130 kcfs from April 29

through May 5, and 140 lccfs from May 6 until exhausted. The 3.45 MAF of

specified Water Budget volume would have been fully used on May 18 under this

scenario; 33 days from the start, and 28 days before the end of the Water

Budget period (June 15). Actual flows during much of the period during which

Water Budget requests were in effect , or would have been in effect under this

scenario (April 15 - May 18). were substantially higher than requested due to

power marketing. This resulted in major drawdown of Coulee Reservoir which was

considered acceptable by the project operators in light of forecasts for

sufficient runoff later in the season to meet refill requirements. Under this

scenario, the fact that the forecasts were faulty and the anticipated runoff

did not occur would have resulted in flows after May 18 much less than needed

for migrating juvenile fish in order to meet refill obligations.

A second and probably more likely scenario is that Water Budget flow augmentation

to 120 kcfs would have been requested for the third week in April, and that the

actual flows from April 23 through about May 10 would have existed for power

marketing purposes without Water Budget requests. At this point, It was becoming
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evident that there were sizeable runoff forecast errors that would cause

reservoir refill problems. Under this scenario, 2.84 MAF of Water Budget would

remain after May 10 which would extend to June 3 at an average use rate of 135

kcfs (which is about the average of the use rate for the same length of time

under the first scenario).

Although this could have provided good flows for fish for a longer period than

the first scenario. refill requirements would cause a large drop in flows after

the Water Budget had been provided because of the large drawdown of Coulee

Reservoir and the uch less than anticipated residual runoff. Coulee Reservoir

was drawn down to elevation 1215.6 on May 15 in the 1985 season. To meet the

refill targets of elevation 1240 by May 31 and elevation 1285 by June 30 would

require reservoir releases to be less than reservoir inflow during that 14 month

period by an amount sufficient to provide 4.43 M A F of water to fill that nearly

70 feet of storage space. The resulting flows in the mid-Columbia would have

needed to be considerably less than desirable for migrating smolts, if reservoir

refill once again was given priority over fish needs. This would have occurred

while large numbers of juvenile migrants were still in the system.

It is hoped that this discussion of the potential problems had the 1986 CPO

method been applied to 1985 conditions Illustrates the undesirability of

locking Water Budget implementation into a procedure that requires a specific

set of conditions to work well. The Water Budget managers believe that, at the

very least, the Fish and Wildlife Program should include language similar to

that which appears in each CPO, so that any procedure identified Includes

flexibility for In-season modification to properly deal with real-time

conditions as they occur.

2.Snake River (Lower Granite)

The Water Budget was not called upon for Lower Granite flow augmentation during

1986 because flows were above the 85 kcfs minimumm for nearly the entire

two-month Water Budget period (see Figure 5). One short-term streamflow

forecast for the Snake River prepared by the River Forecast Center indicated a

forthcoming drop in flow at Lower Granite, perhaps below 85 kcfs, in early May.

The Water Budget managers decided to wait to see if this would be a short-term

drop in flow, or an extended low-flow period that would justify using the
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limited amount of water available. It turned out to be of short duration,

dropping to 81 kcfs for one day and back up to 90 kcfs the following day.

Consequently, no Water Budget usage was requested in order to conserve that

water for subsequent use should an extended low-flow period occur.

Figure 5 also shows the juvenile steelhead and yearling chinook index counts at

Lower Granite during the 1986 water budget period. This gives some indication

of whether or not there is an Increase and decrease of smolt counts with flow

increases and decreases.

As noted above, a later need for the Water Budget did not arise and Snake River

flows also can be characterized as generally favorable for juvenile fish

migration throughout the 1986 Water Budget period. These favorable events do

not, however, negate the advantage of having flexibility in managing the Water

Budget should different runoff conditions occur.

As mentioned earlier, the Water Budget managers also are very concerned about

application to the Snake River of the 1986 mid-Columbia CPO method as proposed

in the Fish and Wildlife Program Amendments being considered by the NPPC.

To begin with, it is inconceivable that the project operators would be willing

to project and guarantee streamflows at Lower Granite lacking sufficient

storage control to meet such guarantees when the projections are in error, as

they are bound to be. The following “for example” involves likely occurrences,

rather than a worse case. For illustrative purposes, it will be assumed that a

BPA/IPC storage agreement is in place so that Brownlee Reservoir also is

participating in providing the Water Budget.

To set the stage, the following facts should be kept in mind. First, the

active storage in Dworshak and Brownlee Reservoirs combined can control only

about 10% of the average Jan - Jul runoff at bower Granite, and only about 20%

of that active storage would be shapeable as Water Budget flow augmentation,

assuming continuation of the COE position regarding Dworshak, and Brownlee

participation as proposed by IPC. Second, Dworshak hydraulic capacity is 10 kcfs

so that larger releases would require spill which, while possible, is resisted

by the project operators. Third, the Water Budget implementation method
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proposed as a Program amendment calls for the RCC to provide average weekly

streamflow projections covering a period extending 12 days ahead. And fourth,

the proposed Water Budget accounting is on a weekly average basis.

For example, suppose that the RCC average streamflow projection for a week early

in the Water Budget period was for a level that turned out to be about 15 kcfs

greater than what would actually occur without augmentation from storage, and

was high enough that augmentation using the Water Budget was not requested.

This is a distinct possibility because streamflow estimates that far in advance

require an educated guess as to the most likely sequence of weather events. As

discussed earlier, streamflows at Lower Granite fluctuate rapidly due to large

amounts of uncontrolled runoff greatly Influenced by sudden changes in weather.

If the weather suddenly turned cooler than anticipated, and the expected

precipitation was in the form of snow rather than rain-a common occurrence-the

combined effect could easily reduce the runoff to cause flows at Lower Granite

to be 15 kcfs less than projected.

Raving guaranteed the projection, Lower Granite flows would need to be augmented

by 15 kcfs from storage, which would require about 208,000 acre-feet of stored

water for the week. Even though not charged to the Water Budget, it would

represent more than one-third of the total Snake River storage commitment.

In order to fill the hole in the reservoirs caused by that week's operation,

the bower Granite streamflow projections for some future weeks would likely be

reduced to provide for reservoir refill which, if the projections were low

enough, would prompt Water Budget flow augmentation requests. If a Water Budget

request occurred in April, the proposed weekly accounting method would use the

shapeable Water Budget at a rate of 485,000 acre-feet per week, which is 81% of

the maximum Snake River storage commitment;; if in May, the use rate would be

277,000 acre-feet per week, which is 46% of the maximum storage commitment.

Whether or not advanced average weekly streamflow projections and guarantees

are a Snake River requirement , weekly Water Budget accounting against the

specified power base flows as proposed in the Fish and Wildlife Program

Amendments would severely restrict the flexibility and utility of the Water

Budget. Even including Brownlee participation as identified by IPC, 15 days is
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the maximum period that the maximum Snake River Water Budget storage commitment

would cover under the proposed weekly accounting procedure, depending upon the

month and magnitude of the request and regardless of how small the actual

increase in storage releases that would be required to meet the request.

As concluded in the rid-Columbia discussion, at the very least, Fish and Wildlife

Program language should provide flexibility for in-season modification to

properly deal with real-time conditions as they occur, regardless of the Water

Budget implementation procedure Identified. Furthermore, the Water Budget

managers believe that the informal, trial approach for the Snake River agreed

to by the RCC and Water Budget managers for 1986 was the best arrangement for

Snake River streamflow forecasting and Water Budget implementing and accounting

devised to-date. Because this informal agreement did not get a real test in

1986 due to the amount  of uncontrolled runoff, the Water Budget managers

believe that it is worthy of further testing. In addition, a similar

streamflow forecasting and Water Budget implementing and accounting procedure

would be applicable to Brownlee Reservoir participation.
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IV. 1986 SPILL -ATION

A. SPILL REQUESTS

Numerous spill requests were made by the Water Budget managers throughout the

juvenile migration. Table 4 lists these requests by date and purposes together

with the RCC responses.

The purposes include: (1) minimum spill levels at specified projects in accordance

with the Detailed Fishery Operating Plan (DFOP) of the fishery agencies and

tribes; (2) distribution of surplus spill by projects and amounts correlated

with fish movement and needs; (3) spill distribution for dissolved gas control;

and (4) special spill operations at specified projects for research purposes.

As occurred in 1985, all parties could not agree upon a spill plan. The 1986

result, therefore, was the COE 1986 Juvenile Fish Passage Plan, the fishery

agencies and tribal DFOP, and the NPPC program, all of which differed in some

aspects concerning the level of fish protection and resulting spill to be

provided at various locations. BPA also presented a fourth position in two

letters to the Water Budget managers: (1) on April 18, which stated in part

that "the Water Budget managers shall only make spill requests which are

within, and pertain directly to, the guidelines established by the COB Juvenile

Fish Passage Plan"; and (2) on April 25, with a suggestion that the Water

Budget managers make "spill for fish passage requests in conformance with that

level of spill which has been set aside to provide the minimum level of

protection..."

In recognition that the Water Budget managers are obligated to support the

fishery agencies and tribes spill criteria contained in the DPOP and submitted

to the NPPC. that the RCC is obligated to support the COE 1986 Juvenile Fish

Passage Plan , and that the NPPC Program does not specify a maximum level of

protection, the Water Budget managers Included the following statement in

applicable spill requests from them to the RCC: "We recognize that the spill

amounts in this recommendation exceed levels assumed necessary to attain the

90% objective established by the Northwest Power Planning Council. The agencies

and tribes regard the NPPC objective as the lower rather than the upper limit
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TABLE 4

1986 SPILL MANAGEMENT

WB MGR. REQUESTPURPOSE RCC RESPONSE
Min.Fish Surplus Diss.Gas
Passage Spill Control Yes No Modifiede -

2/21 X

2/26 (Special research operation)

X

X

4/10 X X

4/14 X X

4/25 X X

4/29 X X

5/28 X X

6/13 X

6/19 X X

6/23 (Special research operation)

X

X

X
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to the interim juvenile fish protection that should be provided. When there is

a surplus of Federal firm power , or when Federal non-firm exists, we are

requesting that the Corps and BPA make every effort to provide spill in excess

of the NPPC minimum."

B. RESPONSES TO REQUESTS

For illustrative purposes, flow and spill at Federal projects from March 20 to

June 30 are plotted on Figures 6 - 9 for LWG, LGS, LMN, and IHR on the Snake

River, and Figures 10 and 11 for MCN and JDA on the lower Columbia. Note that

at the Snake River collector dams (Lwg and LGS) spill takes place only when

flows exceed project hydraulic capacity. A more complete discussion of flows

and spill and the relation to fish passage, including plots for other projects,

will appear in the annual Smolt Monitoring Program Report.

Referring to Table 4, the majority of requests were carried out as requested

(indicated with a check under "yes" in the “RCC Response" column). These

requests were made during the highest runoff periods which, coupled with a

relatively low Southwest power market and favorable reservoir refill conditions,

resulted in considerable surplus spill. This made It possible to satisfy the

requests within the COE 1986 Juvenile Fish Passage Plan.

Several requests were modified by the RCC to provide less spill than requested,

either because spill was requested at collector projects, or because the

requested amount was greater than called for in the COE plan and the COE and

BPA did not consider that enough surplus spill was available.









To Illustrate the spill request and response process, the following four pages

provide copies of:

1. The Water Budget managers April 14, 1986 request for "Spill for Fish

Passage"', including the rationale for the request;

2. The RCC response to the April 14 request , stating the reasons for and

nature of modifications to the request by the COE;

3. A letter to the Water Budget managers from BPA stating the BPA position

to such requests, quoted from above under "Spill Requests"; and

4. The Water Budget managers April 23 request for spill at The Dalles,

discussed in the following paragraph, and the rationale for the request.

One request was denied. This was for spill for fish passage at The Dalles,

with the RCC contending that the required passage index level had not yet been

reached. Since the COE sonar monitoring at The Dalles was not operational

until later, the RCC position was based upon previous year's smolt monitoring

data, whereas the Water Budget managers calculations and spill request were

based upon 1986 air lift counts at John Day and passage at McNary Dam. These

1986 data Indicated to the Water Budget managers that the spill request was

both appropriate and consistent with the NPPC Program which calls for

protection of 80% of the juvenile migration. A memorandum from the Water

Budget managers to the RCC which elaborates on the data and analysis used as

the basis for this request appears i n  Appendix C.

Another unresolved issue is the criteria for summer spill levels. The COE

followed Its 1986 Juvenile Fish Passage Plan and reduced the summer spill at

John Day Dam according to FGE test results over the objections of the fishery

agencies and tribes. Given the reduced levels, the Water Budget managers

requested that spill be concentrated during fewer hours to provide a higher

Instantaneous rate of spill. A memorandum from the FPC to the RCC documenting

the fishery agencies and tribes position also appears in Appendix C.
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82!5N.E.2OTHMNUE~SUilE336. KMLAND, OR ~-2295 
PHONE603l2meB9 

TO: JirCapnua, 

raOn: t&u Budgetbnagera: 

!lEsEE #M-9 
MTB: 

April 14, 1986 
SUBJECT: 

Spill for Plah Paaaaga 

the 
This request ia for apill for fish paaawe and should be implemanted before 

spill diatributloa list for mrplua apill. 
Accord- to the aplll crituAa aabritted to the COB md the Borthueat Pwer 

P~CoMeil~thc4~ira~ttibu,~L11forf~pu~e~l 
comance at Lmu Lbmtlwntti two days after the Little Goose wregate 
collect1oacoantexceada l5,ooo. 

Paaaqe indlclea 8tLouerGrmite andtha Leu$atontrmp indic8tethatthe 
migration is early this year. mui that typical datea of paaaae l e not applicable. 

The Little Goose Uly collectian coast vaa 13,902 oa April 13, 1986. This 
would comance apill for fish paaaage at Louer 
April 18 at Ice Harbor. 

Mommen- on April 15 8nd on 

Fk l e requesting tha follomlq aplll for fi8h paaa~ operationa rt Louer 
lfo~telaud IceEarborDama. Us reco@zethetthe aplllmouata inthla 
recomandation exceed levels amamed necessary to l tt8ia the 90% objective 
established by the Uorthueat Poue~ Pm Council. The agenclea axtd tribea 
regard the l9PPC objective aa tha lomar, rather than the upper limit to the 
inte+ juvenile fish protection that l hauld be provided. When there 
aurplua of Federal fir8 pouer, or whea Feder81 ma-firm edata. w 8re 

is 8 

requesting that the Corps aad BPA make every effort to provide apill ia excess 
of the NPPC miaimm. 

Lower Monumental 8tartiag April 15 spill 31% 6Pn-6An 

Ice FIarbor 
Dally AVer8ge Plow 

starting April 18 spill 41x 6Pn-6An 
Daily Aver-e Flow 

275.86lSOR 
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REPLY TO 
ATTENTION OF: 

DLPARTMENTOftNEARMY 
NORTII l ACIPIC DIVI%lON. CORPE OP ENCINILRS 

P.O.8ox PIlo 

RPRUI-WI 

TO: Vater lodgat ?lao8gera: 

M8lca II. Rur, Col~lr Rwio Tribe8 
Nlchele DelIart (Actlmg), ?lrh & Vlldllfe wler 

mOW: Rerervolr Control Center 

SUIJEY: Spill Par ?18h Puw9e 
RRrtDmcR: PPC mt #u-9 dated Wril 14, 1996 (copy attached) 

1. Prior to your reqaeat referred to above, Gemr Mommat uu already 
lutructed to 8plll a minti of 50 percent of project dhcbuge fra 1800 to 
0600 boars every day, rtartlaq April lS, 1986. The 8~111 dmrlog tbme houra 
8bould average out about SO perceat of tbe dally average flour, uull abewe the 
31 Percent 8plll level you reque8ted. 

2. Year raquert for apllll8g 41 percent of the da111 werap floua rt Ice 
Earbor frem 1800 to 0600 hour8 18 la conflict ultlr the Corps 1966 Juvealle ?18h 
Paruge Plan and cannot be Implamented a8 rtated. A8 you knou, the Plu doe8 
not regalre 8pllllmg at Ice lrrbor to achieve the 90 percent pam89e objective. 

lbuever, ue do underrtand tbrt tba 90 percut objective 18 a l lrlmm target 
ad, for t&t reum, ue do 89111 at Ice Barber uhenever um can. 
Therefore, uhlle ue cannet 9o 8loog ulth year requert of 41 percent 8~111, ue 
till Ppgrade, u a re8ult of your teque8t, Ice lhrbor to the 8mber tm 
porltlol, on tbe 8plll priority llrt an6 ln8truct the project to 89111, uhemever 
porslble, up to 50 percent lartantmeow flaw8 duda the hoar8 Indicated. Thlm 
vi11 enmre that, uhea muplru #pill 18 rvrllable, Ice Rubor apill ~111 
approach tJbe 41 parcemt level yea need betwem 1800 aad 0600 hourr. 

Currently, 8plll rt Ice #arbor brrlag those hoar8 18 about 29 Percent of 
dally l vemge f loua. Dec8we higher f lan are expected ulthllr 8 ueek or tue la 
the Lover Snake River, the chance8 for our diverting 8arplw 8~111 to Ice 
Earbor 8d rub8tantl811y iacre88lmg our night-time 8~111 there look re88ombly 
high. 
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--*- PJI 

Hr. Ikl Karr and I48. Uichcllc DeEart 
Water Budget Manager8 
Pirh Parmge Center 
825 IJE. 20th Avenue, Suite 336 
Portland, Oregon 9723202295 . 
Dwr Hr. K8rr 8nd 5, Belbrt: 

We 8re receiving copie8 of your ry8tem oper8tiorul reqUe8t8 and brve 8ome 
comentr on your recent requert8 to the Corps', which uy be helpful. 

In 86-9, you h8ve reque8ted rpill in exe88 of th8t required to uet the 
90 percent rurviv81 minium t8rget. It ir understandable th8t you uurt 
protection above miniam houever, 8ny rpill 8bove miniUm urt come from 
rurplur or overgener8tion 8pill. In 86-8, where you rpecify overgener8tion 
rpill di8tribution, it i8 not con8irtent uitb your reque8t for "Spill For Fish 
P8888ge. - I 8ugge8t th8t you make your 8pill for fi8h p8888ge reque8t8 in 
conformance with that level of spill which h88 been 8et 88ide to provide the 
minium level of protection 8nd then incre88e tho8e leoeI8 through the 
"Di8tribution of Surplw Spill" lirt. 

In 86-8, %i8tribution Of SurplU8 spill" , your third priority calls for no 
limit 8t Lower Monument81. e h8we been working vith Tom Bet-en, of your 
office, to e8t8bli8h 8n oper8tion. Thi8 oper8tion will uint8in gener8tion 
using Unit 3 8t Imvcr Monument81 ruch th8t COn8i8tent 88mpliag through 
g8teuell dipping c8n be uint8ined. !#e 8Ume8t you m8ke 8 note on thir 
reque8t which cl8rifie8 your reque8t to 8110~ continuOu8 oper8tion of lhkit 3. 

Sincerely, 

ohn Y. teqwon 
Pi8herie8 biologi8t 

cc: 
J. ca]r8nu8, Corp8-Rcc 
J. Ruff, NPPC 
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TO: Jim cayanua, Ruervoir 

PROW: Water Budget Hsnagers: -- 

ldlife A$+wies 

186-U 

DATE: April 23, 1986 

SUBJECT: The Dallaa Dsm: Spill for ?I& Psasqe 

We are requesting the follouiaS aplll for fish passage at 
The Dalles Dam according to the fishery agencies and tribes aplll criterii, 
submitted to the COE and NPPC. 

By comparing daily and cumulative paawe irdlcles for 1985 aud 1986 for lkltary 
DEB, we estimate that the 10% poiat of pea-8 of yearlw maboa occurred at IkRary 
00 April 12 or 13. AccordInS to the igeacIe8 md trlbu spill crlterla, the 10x 
point of passage occur8 five day@ later , and trluera spill, at The Dallu. The 
COE criterfa calls for 7,500 fi@ la the dally gatewell s-18 at John Day to 
trigger apill at The Dallu. The 7,SDDtriggerhasbesaexteeded at JohnDay 
gatewell samples alace April 12. 

This request for spill for fish puaage at Ilw Dalles has bean delayed by the 
agencies and tribes to facilitate resurch be* cadacted at the project from 
April 11 through April 21. 

It la recogalsed that the spill amount8 la this request uceed levela 
generated by coquter modeling aam neceaaary to attsia the s 90% dam 
sunviva objective established by the Uorthuest Power Pm Cmmcll. The 
fishery agencies and trlbea conaider the 90% objective u a lower rather than 
an upp?r limit to the latarkjuvaalla f&ah protectlom that should be prodded. 
Uhen there ia a surplus of ?ederal firm powerD or whea Iederal non-fiti power 
exists, we vould expect the Corps to make every effort to provide spill in 
excess of this riniaur. 

The Dalles: Spill 41% of the Dally Average Plsu 6:ODpm- 6:DOam 

The sluiceway should operate according to optlum criteria agreed upon by the 
agencies and tribes. 

310.86/SOR 
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v. IN-SEASON FLOWAND SPILLMBAGEKENT BATIOBALE 

The preceding sections discussed the nature and some of the results of flow and 

spill system operational requests from the Water Budget managers to the COE RCC. 

This section describes utilization of applicable portions of the smelt monitoring 

program, including data manageuent, to explain hw and why those requests were 

determlned. . 

A. DATA POR ID-SEASCM MAlUG= 

The primary purpose of the Fish Passage Data Information System is to provide 

centralized collection, analysis, an d storage of data used in implementing the 

Water Budget Measures Program. Both in-season management and post-season 

analyses of the outmigration is conducted by the P'PC on the basis of this 

information. In-season management requires quick access to real-tire data by 

the Water Budget managers. These data are obtained through the Smolt Honitoring 

Program and from outside sources such as the Corps of tigineers (COE), fish and 

vildlife agencies, public utility districts (PUBS), and the tribes. 

Smolt migration information for 1986 was collected for spring, 8tlllDer, and fall 

chinook and steelhead in the Snake and mid-Columbia reaches. These data were 

gathered at several monitoring sites (Table 5) throughout the basin, and 

comunlcated to the Fish Passage Center via computer terminals. Additional 

in-season data obtained from the CBODHS data system included adult counts, flw, 

spill, water temperature, dissolved gas saturation, other project operational 

data, Ice Harbor and John Day hydroacoustic monitoring, and Little Goose 

collection counts. Information is accessed daily to assist in managing: 

a. the Water Budget, 
b. spill for upstream and dounstream migration, 
c. spill distribution for nitrogen abatement, and 
d. project facilities for upstream migrating adults. 

Hatchery data maintained and used by the PPC include: 
1. Agency and hatchery managing the release 
2. Fish species and race 
3. ltelease site, river, and major river system 
4. Release dates 
5. Bumbers of fish released 
6. Size of fish, indicated as number per pound 
7. Brood year and probable year of migration 
8. Conrents (eg., number of clipped fish) 
9. For releases of freeze brauded fish: Brand symbol, location, and rotation 
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Site

Hid-Columbia

Rock Island

Priest Rapids

Snaka River
Snake River Trap

Clearwater Trap

Lower Granite

Lower Monumental

Lower Columbia
McNary Dam

John Day Dar

The Dalles Dam

Bonneville Dar

FISH PASSAGE CENTER SMOLT MONITORING SITES

1986

Method

Gatewell Dip

Dipper Trap

Scoop Trap

Bypass/Collection

Hydroacoustics
Gatewell Dip

Bypass/Collection

Airlift Pump

Hydroacoustics

Bypass trap
Gatewell Dip

Data Gathered

Brands, Species

Brands, Species

Brands, Species

Brands, Species

Brands, Species

Brands, Species Migration Index

Brands, Species

Brands, Species

Migration Index

Brands, Species
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During the migration season, the Fish Passage Center staff contacts hatchery

release coordinators or hatchery managers on a weekly basis to keep track of

and coordinate actual fish releases with the Water Budget.

B. FORMULATION OF SYSTEM OPERATIONS BEQUESTS (SOR)

The underlying rationale, stated earlier, is to provide the best flow and spill

conditions possible throughout the system to maximize survival of at least the

middle 80% of the spring juvenile fish outmigration. This dictated how the

Water Budget managers chose to use the Water Budget, and the magnitude and

timing of spill requests.

Applying this objective requires the ability, among other things, to estimate

when the 10% and 90% points of migration occur. These estimates vere

accomplished in 1986 by preparing daily plots of cumulative juvenile passage

indices at selected locations and comparing these with the same plots for the

entire 1985 spring migration season and with migration timing data for previous

years. Since the actual migration points could be calculated for 1985,

comparison vith the 1986 curves as they progressed gave a basis for estimating

vhen and where the 1986 migration points of concern occurred.

These data, combined with other factors that influence smolt migration and

survival such as existing and projected flows, provided the basis for deciding

vhen and to what extent to request flov augmentation using the Water Budget.

The magnitudes and locations of spill requested likewise were based upon these

monitoring data plus consideration of dieeolved gee saturation and water

temperature data, consistent with spill criteria of the fishery agencies and

tribes for each project.
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Although the NPPC Fish and Wildlife Program calls for estimates of the size of

the smolt outmigration at Lover Granite and Priest Rapids dams, no technique for

making reliable estimates has been found. The past estimates at Lower Granite,

McNary and John Day dams using collection efficiency relationehipe contain large

error terms, and due to facility modifications would need to be re-evaluated.

Because of the lack of precision in any estimate obtained and the absence of

collection efficiency relationships for Priest Rapids Dam, an amendment has

been submitted to the Northwest Power Planning Council to change the Program to

accept relative magnitude estimates, i.e., passage indices, rather than

absolute magnitude estimates. Only passage indices are reported herein.

A. PASSAGE INDICES

An index of total passage by species for several projects is presented to

permit year-to-year comparison of the magnitude of the outmigration. These

indices are the annual sum of the daily passage indices (daily collection

divided by the proportion of river flow through the powerhouse). The annual

passage indices are not estimates of total passage , and they are not comparable

between projects and between species within a year. We believe they are useful

for comparing the size of the outmigration between years within a species.

Total 1986 passage indices are listed in Table 6 for Lower Granite, Rock Island,

and McNary dams. These index the outmigration by species for each major river

reach. Comparisons are made vith 1985 passage indices. All years with data

will be used in the annual Smolt Monitoring Program report. Data for McNary

Dam ends on August 31 in 1986, whereas for 1985 It extends through the end of

the sampling season on September 26. It is anticipated that 1986 collection

and passage index values listed will increase by less than 0.1% for yearling

chinook, steelhead, coho, and sockeye, and by less than 1% for sub-yearling

chinook by the end of the sampling season.

A detailed diecuesion of the significance of these data, together with the

results of travel time and survival analyses using 1986 data, will appear in the

annual Smolt Monitoring Program report scheduled for publication in February 1987.
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TABLE 6: Total Passage Indices at Columbia River Projects in 1986 (preliminary)
and a comparison with 1985 Indices.

Project
1986 1985

Collection Index Collection Index

Lover Granite
Yearling Chinook 1,620,361 1,645,170

Sub-Yrlg. Chinook 53,576 55,098

Steelhead 3,094,104 3,274,159

Sockeye 7,199 7,624

Rock Island

Yearling Chinook

Sub-Yrlg. Chinook

Steelhead

Coho

Sockeye

20,479 26,116 32,399 38,891

44.799 72,981 21,082 24,374

31,108 38,893 30,129 34,254

48,916 59,305 12,037 13,654

31,286 42,811 31,202 36,804

McNary*

Yearling Chinook 2,487,264 2,917,067

Sub-Yrlg Chinook 6,049,724 6,615,443

Steelhead 715,378 874,764

Coho 80,422 111,175

Sockeye 796,855 1,043,376

1,742,244 1,768,547

44,008 44,008

2,689,579 2,803,144

6,467 6,519

2,952,613 3,116,140

6,524,570 6,531,412

840,037 881,698

71,752 72,107

1,029,832 1,075,970

*
McNary collections through August 31, 1986 and September 26, 1985.
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B. MIGRATION TIMING

The first indication of fish movement out of the upper Snake is provided by the

traps located on the Clearwater and Snake Rivers near Lewiston, Idaho, and

operated by the Idaho Department of Fish and Game. Further details on the

operation of these traps in 1986 will be provided in an annual report from the

Idaho Department of Fish and Game. Both of these traps provide qualitative

information on smolt movement, and the information is largely used for in-season

management of downstream projects. In 1986, the Clearwater and Snake River

traps operated continuously from March 22 to May 27, and March 15 to M a y  29,

respectively, when they were removed due to high water conditions. The trap on

the Snake River was operated again beginning June 17 for a 10 day period. Peak

collections on the Clearwater River occurred within days of the release of

Dworshak Hatchery spring chinook and steelhead. Major peaks for yearling chinook

occurred on April 3. 14, and 24. Steelhead passage peaked on April 26 and May 22.

1. Lower Granite

Sampling at Lover Granite extended from April 5 through July 24. The daily

migration is illustrated in Figure 12. Passage dates and duration are shown in

Table 7. Yearling chinook and sub-yearling chinook passage peaked earlier in

1986 than 1985 by about two weeks;; however , the date of median passage was only

5 to 7 days earlier in 1986. The steelhead peak occurred one day early and the

date of median passage vas 4 days earlier. In both years the steelhead

migration exhibited a bimodal distribution with high passage indices early and

late in May and a significant dip daring mid-May.
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Juvenile Passage Dates at Lower Granite Dam, 1985 and 1986

Chinook Yearling

Chinook Sub-Year.

Steelhead

Chinook Yearling

Chinook Sub-Year.

Steelhead

80% Passage
Peak 10% 50% 90% Duration

1985

5/4 4/15 4/30 5/24 39 days

7/9 6/11 7/4 7/14 33 days

5/6 5/3 5/15 5/31 28 days

1986

4/16 4/10 4/23 5/21 41 days

6/29 6/10 6/29 7/16 36 days

5/7 4/27 5/11 5/31 34 days

2. Rock Island

Sampling of the second powerhouse bypass system at Rock Island began on

April 1 and continued through August 31. The daily migration is illustrated

in Figure 13. Passage dates and duration are shown in Table 8.

The chinook yearling migration at Rock Island was later in 1986 than 1985

because hatchery releases were delayed until the FERC ordered spill would be

available to aid in project passage in the mid-Columbia. Even though the 1986

releases were later, the median and 90th percentile dates of passage were very

similar for both years. The sub-yearling migration was earlier in 1986 because

the high flows and spill levels during the first two weeks of June moved many

Wells summer chinook quickly from the Methow giver and past the upper projects.

The steelhead passage vas very similar between 1985 and 1986, whereas the coho

passage occurred about one week earlier in 1986.
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Juvenile Passage Dates at Rock Island Dam, 1985 and 1986

Peak 10%
80% Passage

50% 90% Duration
1985

Chinook Yearling

Chinook Sub-Year.

Steelhead

Coho

4116 4116 5107 s/22 36 days

6119 6109 7110 8108 60 days

S/23 s/11 s/22 6102 22 days

6104 S/23 S/28 6105 13 days

1986

Chinook Yearling S/7

Chinook Sub-Year. a/a

Steelhead s/21

Coho s/21

4124

613

s/11

S/l6

S/6

6110

S/20

s/21

S/23

7124

s/29

S/28

29 days

51 days

18 days

12 days

3. McNary Dam

Sampling at McNary Dam in 1986 began on March 26 and was scheduled to continue

through October 30. In 1985, the COE continued limited gatewell dipping after

September 26 through the end of the sampling season. The daily migration is

Illustrated in Figure 14. Passage dates and duration are shown in Table 9.

The timing of the chinook yearling migration past McNary Dam in 1985 and 1986

was similar. Also, the 10, SO, and 90 percentiles of the passage distribution

were only 1 day apart for both years. The shape of the yearling chinook

migration curve at McNary remained markedly bimodal, with the first peak

occurring on April 7 for both years, and the second and largest peak occurring

on May 13 for 1985, and on May 11 for 1986. The first peak is dominated by

yearling fall chinook from Ringold and Lyons Ferry hatcheries; the second peak

by spring chinook from the mid-Columbia and Snake givers.

The most dramatic change in the outmigration at McNary occurred for sub-yearling

chinook. Relative to 1985, the migration vas greatly protracted. The 1986

outmigration period began about 10 days earlier due to the high flows during
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TABLE 9

Juvenile Passage Dates at McNary Dam, 1985 and 1986

Chinook Yearling

Chinook Sub-Year

Steelhead

Coho

Sockeye

Chinook Yearling

Chinook Sub-Year

Steelhead

Coho

Sockeye

Peak
80% Passage

10% 50% 90% Duration

1985

S/13 4/11 5/11 S/27 46 days

7/13 6117 7109 7/24 37 days

5126 4/25 S/22 6/06 42 days

6/11 6/03 6/11 6/13 10 days

5/26 4/30 s/20 6/08 39 days

1986

S/11 4/10 s/10 S/26 46 days

7122 618 7110 8/l 54 days

S/23 4129 S/18 6/3 35 days

5123 5/20 S/28 a/s 19 days

5123 S/l 5/23 a/a 36 days

late May and early June, which moved hatchery released sub-yearlings more

quickly through the Mid-Columbia and lover Snake River. The 1986 migration

curve is bimodal, with much lover passage occurring during the June 29 to July

12 period than occurred in 1985. The 1986 steelhead migration past McNary was

contracted by one week relative to the 1985 migration, with the bulk of the

migration occurring several days earlier in 1986.
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VII. ADULT FISB PASSAGE

Monitoring adult fish passage, including fishway inspections, is a PPC activity

outside of the Water Budget Measures Program that is not funded by BPA. However.

it is supervised by the Water Budget managers and taken into account in passage

and flow requests , and because the overall goal of the fishery agencies and

tribes is to increase upriver runs of salmon and steelhead, they have assigned

this activity to the FPC with funding support provided by the fishery agencies.

The following brief summary of adult fish passage is provided therefore to give

some indication of the combined results of the many actions underway to Increase

upriver runs, from control of ocean harvest to a multitude of in-river

management actions for both juveniles and adults.

Most major construction or routine maintenance work in or around the adult fish

passage facilities is conducted during the winter, a time when relatively few

fish are passing through the Columbia River system. Thus, unless a special

condition existed, fish ladder and attraction water were operated at full

criteria when Inspected. On most occasions, the facilities were either in or

near criteria. A detailed report of project inspections made in 1985 and 1986

will be published by the FPC at a later date.

Prom preliminary 1986 counts, it appears that total adult salmonids  passing

Bonneville Dam will exceed l,OOO,OOO for the second straight year. Adult

returns at Bonneville, Ice Harbor, and Priest Rapids are shown in Table 10. The

numbers of adult salmonids passing Bonneville Dam continued to increase for most

species. Sockeye salmon was the only species which shoved a large reduction in

numbers returning to the Columbia River. Sockeye counts appear to fluctuate

dramatically since the previous tvo seasons totals vere about 100,000 greater

than this year's return. Returns of steelhead and upriver bright fall chinook

were again at record levels. Coho and spring chinook salmon counts also

increased in 1986. Spring chinook jacks vere fever than in 1985, which might

indicate a reduction in 1987 adult returns. Tule fall chinook numbers were

reduced to the point that trapping of this stock was initiated at Bonneville

Dam for transportation to Spring Creek N F H  to augment the returu to the

hatchery. Summer chinook return rates were again depressed.
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TABLE 10

A comparison of Columbia River  adult fish counts at Bonneville, McNary,
Ice Harbor, and Priest Rapids Dams for calendar years 1986, 1985, and
the 10 year average (1976-1985)

Summer Steelhead 1/

Bonneville
McNary
Ice Harbor
Priest Rapids

Spring Chinook

362,900 342,400 177,200
154,400 178,800 83,600
97,300 118,800 56,900
20,722 33,600 14,900

Bonneville
McNary
Ice Harbor
Priest Rapids

Summer Chlnook

123,200 91,000 83,500
76s 100 63,300 40s 100
39,100 33,500 22,300
22,100 24,700 14,700

Bonneville 31,100
McNary 25,500
Ice Harbor 7,700
Priest Rapids 16,100

Fall Chinook (Adult Count)

29,900 33,500
22,100 23,500
5,300 6,200
17,300 16,800

Bonneville 219,000 189,000 153,200
McNary 98,900 93,300 41,000
Ice Harbor 2,600 2,000 1,400
Priest Rapids 13,900 11,100 6,500

Coho (Adult Count)

Bonneville 98,828 38,500 26,000
McNary 632 2,800 2,400
Ice Harbor 0 8 184
Priest Rapids 18 150 358

Sockeye

Bonneville
McNary
Ice Harbor
Priest Rapids

57,900 166,900 80,000
45,800 98,200 45,400

16 24 217
42,200 118,500 65,600

1985 lO-year average

l/
2/

Steelhead counts from June 1 - October 31
3, 1986 counts thru September 30 and are preliminary data.

Numbers from 1985 and previous years taken from Columbia River Fish Counts,
OWFW, Howard Jensen, January 1986.

Note: All totals greater than 500 are rounded to nearest 100 fish.
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VIII. CONCLUSIONS AND RECOMMENDATIONS

A. RUNOFF AND STREAMFLOW FORECASTING

1.

2.

3.

Forecasting errors inherent in present forecasting methods, depending

upon the magnitude and direction of departure from actual values, will

continue to present difficulties in properly utilizing system flexibility

to consistently prwide desirable flows for fish passage.

The technology exists vith which to upgrade forecasting methods but funds

and/or staff are lacking with which to purchase, Install, and maintain

the additional field monitoring stations of various types required, and

to process the Information.

Upgraded forecasting methods that can produce a demonstrated improvement

in accuracy should prompt more flexibility in flood control and other

operational rule curves that are developed from such forecasts.

Recommendation

All parties affected should jointly undertake a concerted effort to improve

runoff and streamflow forecasting methods, with first priority given to the

Snake River Basin because of its lack of storage capability vith which to

compensate for forecast errors in providing flows for fish.

1. Although the 1986 mid-Columbia CPO for Water Budget implementation and

accounting worked vell, it is unlikely that similar favorable circumstances

will occur in the same manner or same order in future years.

2. The variability from year-to-year in rainfall/runoff  conditions and in

flood control and power requirements presents a need to retain the

flexibility in system operations needed to respond to actual conditions

as they occur in order to be able to provide suitable migration flows for

juvenile fish, especially to insure that at least 80% of the spring

migration is protected.
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3. Sudden and often unpredictable changes in Snake River flows at Lover

Granite because of the large -t of uncontrolled runoff makes the

Water Budget implementation method proposed as a Fish and Wildlife

Program amendment unsuitable for application in the Snake Biver.

4. The informal, trial agreement for 1986 Water Budget Implementation and

accounting for Duorshak Reservoir augmentation of flows at Lower Granite,

although not fully tested , represents the best arrangement devised

to-date, and a similar arrangement would apply to Brownlee Reservoir

participation.

5. Lack of a BPA/IPC agreement for Brownlee Reservoir participation in

providing Water Budget flows presently limits the volume of shapeable

water in the Snake River to the amount of Duorshak Reservoir

participation agreed to by the COE.

Recommendations

a. Flexibility in implementing the mid-Columbia Water Budget should be provided

preferably by using a sliding scale power base for accounting, with a higher

base for higher runoff years. This method would make weekly streamflow

projections and Water Budget accounting acceptable.

b. Flexibility in Implementing the Snake River Water Budget should be provided

by allowing further testing of the informal, trial agreement, including

accounting, adopted in 1986 for Duorshak Reservoir participation.

c. The needed BPA/IPC storage agreement to permit Brownlee Reservoir

participation in providing Water Budget flows should be expedited, including

Water Budget and accounting arrangements similar to those in 1986 for

Duorshak Reservoir participation.

d. Whatever approach or approaches are adopted as a Fish and Wildlife Program

amendment, the language should provide the flexibility needed to make in-season

modifications to properly deal with real-time conditions as they occur.
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c. SPILL MANAGEMENT

1. Lack of a juvenile fish passage (spill) plan endorsed by all parties

automatically places the fishery agencies and tribes, acting through their

Water Budget managers , at odds with project operators in making spill

requests.

2. Secondary energy sales and reservoir refill continue to receive priority

by the project operators over fish migration needs at projects as

identified by the fishery agencies and tribes.

RECOMMENDAT IONS

a. Continue to search for a fish passage plan that is acceptable to all parties.

This effort would be enhanced if all parties would approach the problem from

the basis of providing the best possible conditions for fish without causing

impacts on other project functions that would be unacceptable to the region,

as opposed to identifying the minimum conditions that will satisfy criteria

that are not acceptable to all parties.

b. Acceptance by project operators of Fish and Wildlife Program recommended

priorities for water use , which place fishery needs ahead of secondary pover

marketing and reservoir refill, would alleviate much of the controversy.
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4. Data Exchange. 

a. The Vatcr Budget Manager8 shall be represented at the daily RCC 
briefings. The unagers will prepare a fimhery report for thl8 
briefing and deliver It every Thursday throughout the period. 

b. The COE and BPA shall make available to the Vater Budget 
Wmagers forecasts generated for system planning purposea. 

5. Priest Rapid8 ?low Aumentatlomfor ?lsh. Studle8, u8lng the 1986 
volume shaped to the SO year8 (1929-1978), Indicate flows equal to or 
greater than 134 kcfs mhould be po8slble in May and June, while still 
complying with current power and nonpower con8traints. 

Priest Rapids flow l ugnentatlon and lmplementatlon described below 
18 agreed to on an Interim ba8ls for 1986 only. 

a. Prleat Rapld8' Vater Budget will be Implemented using weekly 
average flows and in baaed upon advance projections of weekly average 
flows provided by the Corp8 In con8ultatlon with USBR and BPA. Thim 
flow projection may be composed of: both power and nonpower component8. 
The flow component for power need8 will be provided to the RCC by BPA. 
Vater Budget requests would occur within the tire period and flow and 
volume limits ldentlfled In the Program. 

b. During the period of April It5 through June 1s. the Corps ~111 
Identify the projected Monday through Sundry weekly average flow by 
3:00 p.m. on Vednesday of the preceding week. 

c. Vater Budget Hanagers will relay their decl8lon a8 to whether or 
not to augment veekly average flow for the next week to the Corp8’ RCC 
by 12:OO noon on Thursday of the preceding veek. 

d. If the Vater Budget Managers decide to augment the projected 
veekly average flow the Vater Budget usage will be measured as the 
difference between the Vater Budget Managers' weekly average flow 
requests and the.power base flow of 76 kcfs and will not exceed 3.4s 
MF for the seamon. 

e. when a Vater Budget request Is In effect, the weekend and 
holiday average flows vi11 not be lower than 80 percent of the average 
of the five preceding weekdays. 

f. If the Vater Budget Managers decide not to augment flows with 
the Water Budget during a given week, the weekly average flow provided 
for that week will not be le88 than the projected weekly average flow 
Identified by the Corps on the preceding Vednesday. If the projected 
weekly average flow Is greater than 110 kcfs, the weekend and holiday 
average flows will not be less than 8S kcfs. 

g. The RCC and Vater Budget ?lanagers will jointly monitor the 
runoff and juvenile migration and may, by mutual agreement in 
consultation with other affected parties, modify the operation at 
Priest Rapids. 
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6. 1986 Lower Granite Vatcr Budget, Requests from the Vater Budget 
Manager8 for flow at Lover Granite (LVG) will be met first from 
uncontrolled runoff, thin from Dworshak (DVR) and Brownlce (BRY) 
storage under the following conditions: 

a. Idaho Power Company (IPC) may use B&W storage up to the end of 
Hay to meet Vater Budget requests If such releases are agreeable to 
IPC. 

b. Vater shapeable for Vater Budget In DVR that can be used to meet 
an average veekly flov of 85 kcfs at LVG vi11 be based on enclosure 3. 
Additional water may be available from DVR to provide extended flows up 
to 110 kcfs at LVG If DVR refill Is not jeopardized. Enclosure 3 Is 
based on studies of water budget lmplerentatlon procedures made by the 
Corps and coordinated with the Vater Budget Managers and others during 
the past years. Under current conditions It Is estimated that the flow 
at LVG vi11 average over 100 kcfs during the 15 April to 1S June 
period. 

c. The RCC and Water Budget Managers will jointly monitor the 
runoff and juvenile migration and may, by mutual agreement in 
consultation with affected parties, modify the operation at LVG. 

7. Vhlle It Is recognized there Is no Vater Budget r&qulrerent at 
Lover Coluabla project8, a 1986 objective for weekend flows will be not 
to average less than 80% of the average flow for the previous five 
veekdays during the period April 20 through June 9. ?¶emorlal Day 
weekend will be treated as In Se., above. 

8). The Vater Budget request my not be lrplemented if It conflicts 
vith other nonpower conatratnts. .The severity of the conflict vi11 be 
analyzed by the Corps and appropriate action taken, with documentation 
Of the basis for decision forwarded to the Water Budget Managera. 
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YPDEN-VH 
March, 1986 

COORDINATED PLAN OF OPERATION APRIL 15 PHROUGli JUtW 15, 1986 

1. Introductl-on. This Coordinated Plan of Operation (CPO) ha8 been 
developed by the Army Corps of Engineers in cooperation with Vater 
Budget Hanager8. flahery agencle8 and trlber, BPA, USBR, utility 
companies, and others. It Is Intended that thl8 plan meet, In 80 far 
a8 po88lble. the Section 304 aeabure8 In the Northwe8t Pover Planning 
Council's Fish and Vlldllfe Program relating to the Vater Budget for 
April 15 through June 1s. 1986. Thi8 CPO relate8 only to the Vater 
Budget Period and doe8 not Include other aspects of operation for 
fi8hery. A Fish Pd88dge Plan l nCOmpa88ing other measure8 t0 provide 
for juvenile pa8sage at 8pecific Corp8 projects 18 being submitted a8 a 
separate document. 

2. Runoff Poreca8t8. Cople8 of the Interagency coordinated March 1 
water supply and peak 8tage forecasts are attached as l nclo8ure8 1 and 
2 and 8uamarlred below for key locatlon8. 

E8t Peak 
Flow In KCPS Location 

Grand Coulee 60.4 93 52.3 93 -0- 
Prie8t Rapid8 66.9 If's 58.3 9s 195-255 
Brownlee 10.9 5.8 10s -0- 
Dwor8hak 
Lower Granite 

13:: 1:: 2.4 86 a-- 
21.2 lSO-220 

The Dalles 103.0 96 81.1 290-380 

3. Re8ervolr Status. The major Columbia River Ba8ln reservoir8 have been 
drawn down for power and flood control purpo8e8 but limited storage ha8 
been reserved for Vater Budget we. Reservoir8 are above refill curve8 
(variable energy content curve8 - VECC). Canadian treaty 8tOrage 18 
being operated In accordance vlth the Detailed Operating Plan. dated 
October 1985. The following table 8ununarlzes the 8tatu8 of the major 
re8ervolr8 and the rule curve8 re8ultlng from the forecasts 8hown In 
enclo8ures 1 and 2. 

tYax/?lln 
Reservoir 

?¶lca 
Arrow 
Duncan 
Libby 
Hungry Horae 
Albeni Pall8 
Grand Coulee 
Dworshak 
Brownlee 

2470/2394 7.0 
1444/1378 7.1 
1892/1794 1.4 
2459/2287 5.0 
3S60/3336 3.2 
2062/2OSO 1.2 
1290/1208 5.2 
1600/144S 2.0 
2037/1976 1.0 

)laX 
Capacity 

Elev 
2-28-8s 
(=L) 

2402.8 
140S.6 
1813-S 
23SS.0 
350s.3 
2054.6 
1287.5 
1559.4 
2071.4 

VECC 
31 Mar 
HSL 

2401.8 2454.9 1 Apr 
1377.9 1399.9 1 Apr 
1794.2 1807.7 1 Apr 
2346.4 2354.4 15 Uar 
3492.2 3505.6 1 &lay 
2053.5 2056 1 Apr 
1220.2 1244.1 1 Ha> 
1525.4 lS18.S 1 Apr 

-00 2OSS.l 1 Apr 

Flood Control 
Elev Date 
KEr - 



WTER SUPPLV FORE-TS 
IS-D 8V 

NRfIuwL UEnTHERsERVICE 
NORTHWEST RIVER FORECRST CENTER 

PORT-D OREOON 
MRR 86 FINRL 1 WFITER SUPPLY FORECCISTS- 

OSTRERM RND ST(ITIDN 
COLu)I(BIFI RIVER 

MICCl RESERVOIR INFLOW, BC 

FlRROU LCIKES INFLOW 

BIRCH-, BC 
6RnNDCOULEE,bm 

ROCK ISLCIND DCIM BLO, WQ 
THE DCILLES NR, OR 

KOOTENCII RIVER 
LIBBY RESERVOIR INFLOW, MT 

KOOTEWY RIVER 
KOOTEWY LRKE INFLOW, BC - 

DUNCCIN RIVER 
DUNCCIN RESERVOIR INFLOW, BC 
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PEND OREILLE RIVER 
PEND OREILLE LRKE IN, ID 

S.F. FLCITHEClD RIVER 
HUNGRY HORSE RES INFLOW, MT 

FLCITHEClD RIVER 
FLRTHEFU) LCKE INFLOW, MT 

COEUR D’RLENE RIVER 
COEUR D’RLENE LAKE IN, ID 

OKQN~~RIVER 
TONBKET NR, WR 

CHELRN RIVER 
LCY(E CHELM INFLOW, WR 

YCKIMRRIVER 
PARKER NR, bB 

SK-IT RIVER 
CONCRETE NR, WCI 

COULITZ RIVER 
MYFIELD RES INFLOW, WF1 

CASTLE ROCK, WFI 
B RIVER 

JRCKSON Lcy(E INFLDW, WY 
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UEISER, ID 
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TETON RIVER 
ST. RNTHDNY NR, ID 
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REXBURG NR, ID 

816 LOST RIVER 
)IICW=KCIY RESERVOIR INFLOW, ID 

BI6 WOOD RIVER 
HRILEY, ID 
Hcw;IC RESERVQIR INFLOW,. ID 

PERIOD FORECRST YC RVERQGE 

FE&SEP 14400.0 107 13400. 
WR-SEP 13900.0 107 129dO. 
FEB-SEP 27000.0 103 27ooo. 
RPR-SEP 2ssoo.o 103 25900. 
CIPR-SEP 44300.0 99 44610. 
JaN-JUL 60400.0 93 64840. 
RPR-SEC’ 62200.0 93 66840. 
WR-SEP 68800.0 95 72760. 
RPR-SEP 9sooo.o 94 101006. 
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WR-SEP 6520.0 93 7041. 

RPR-SEP 157OO.O 92 17090. 
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CIPR-SEP 3800.0 86 4411. 
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RPR-SEP 

CrpR-Sk 
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RPR-SEP 5720.0 85 6724. 
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C&Y -@JR, ID 
DESCHUTES RIVER 

EENHCIM FRLLS, On 
OWYHEE RIVER 

OWYHEE RES INFLOW, OR 
EOISE RIVER 

EOISE NR, ID 
WCILWUR RIVER 

DREWSEY NR, OR 
N.F. MLHEUR RIVER 

BEULFIH RESERVOIR INFLOW, OR 
PCIYETTE RIVER 

HORSESHOE SEND NR, ID 
EISER RIVER 

WEISER NR, ID 
POWDER RIVER 

SUMPTER NR, OR 
SFlLMON RIVER 

WHITEBIRD, ID 
GRCINDE RONDE RIVER 

LCI GRRNDE, OR 
TROY, OR 

CLECIRWQTER RIVER 
OROFINO, ID 

N. F. CLEnRWRTER RIVER 
DWORSHFIK RES INFLOW, ID 

CLEQRWQ’I-ER RIVER 
SPC)LDINS, ID 

UMRTILLCl RIVER 
GIBBON NR, OR 
PENDLETON, OR 

S.F. WQLLFI WRLLCI RIVER 
MlLTON NR, OR 

M.F. JOHN DRY RIVER 
RITTER, OR 

JOHN IHlY RIVER 
SERVICE CREEK, OR - 

CROOKED RIVER 
PRINEVILLE RES INFLOW, OR 

ocHoco CREEK 
OCHOCO RES -INFLOW, OR 

8. SCINTICUrl RIVER 
WClTERLOO, OR 

N. SCINTICm RIVER 
MEHCIMC), OR 

WILLMETTE RIVER 
St&EM, OR 

UACKMIGS RIVER 
ESTCICFIDCI, OR 

MCKENZIE RIVER 
VIDCI NR, OR 

WR-JUL 

CIPR-SEP 

MR-JUL 

FKrR-JUL 

WR- JUL 

MFIR-JUL 

RF’R- JUL 

FIF’R- JUL 

MCIR-JUL 

C1PR-JUL 

HQR-JUL 
HQR- JUL 

FIF’R-JUL 

FIPR- JUL 
CIPR-SEP 

RF’R- JUL 
CIPR-SEP 

RPR-JUL 
RPR-JUL 

CIPR-JUL 

RPR-JUL 

FIPR-SEP 

MGR-JUL 

MCIR- JUL 

CIPR-SEP 

CIPR-SEP 

nPR-SEP 

C1PR-SEP 

FIPR-SEP 

121.0 130 

1cao 98 

674.0 135 

1820.0 125 

88.0 97 

69.0 97 

18lQ. 0 109 

339.0 85 

71.0 109 

6S20.0 105 

198.0 100 
1520.0 10s 

4180.0 85 

2410.0 86 
2540.0 85 

6860.6 85 
7220.0 85 

67.0 94 
143.0 101 

s3.Q 98 

12S.O 116 

896.0 117 

180.0 125 

28.0 122 

s84.0 101 

848.0 101 

4700.0 101 

757.0 loo 

1150.0 9s 

93. 

715. 

499. 

1454. 

91. 

71. 

1668. 

379. 

65. 

6211. 

198. 
1454. 

4917. 

2805. 
2985. 

8ooo. 
8460. 

71. 
141. 

54. 

108. 

764. 

144. 

23. 

578. 

838. 

4655. 

7S7. 

1207. 

NCIT I ONCIL 
HYDRO ClND 
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U.S. BURECIU OF RECLClMTION. 

FILL FORECQSTS fiRE IN THOUSRNDS OF FICRE-FEET 
GILL CIVERCIOES ‘CIRE FOR THE PERIOD 1961 THRUBH 1980 
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APPENDIX B

Note:

Written comments on the draft report were received from the Bonneville Power

Administration, National Marine Fisheries Service, Northwest Power Planning

Council, and the Mid-Columbia Public Utility Districts. These are included

herein.

Additional comments were received in the form of annotated copies of the draft

report from the Northwest Power Planning Council, Corps of Engineers, Columbia

River Inter-Tribal Fish Commission, and Washington Department of Fisheries.

All comments were carefully reviewed and, for the most part, were very

constructive. Accommodation of the comments where feasible resulted in

considerable improvement in the report. A few of the comments were not

accommodated because of lack of time and staff to commit to the extensive

analytical work that would be required. These will be filed and considered as

a means of further improving future annual reports.

A few other comments which suggested much more detail on smolt migration and

timing were not acconodated because, as stated in the report, these analyses

are underway and will be presented in the 1986 Smolt Monitoring Report to be

published February 1, 1987. The intent at this time is to present a summary

overview using examples to the extent permitted by preliminary evaluations

undertaken to-date.

The authors appreciate the comments and thank the reviewers for their efforts

in preparing comments.

B-l



Department of Energy
Bonneville Power Administration

P.O. Box 3621
Portland, Oregon 97208-3621

Malcolm Karr Michele DeHart
Water Budget Manager
Columbia Basin Tribes

Acting Water Budget Manager

825 NE 20th Ave., Suite 336
Fish and Wildlife Agencies

Portland, OR 97232-2295
825 NE 20th Ave., Suite 336
Portland, OR 97232-2295

RE: Bonneville Power Administration's comments to the draft 1986 Annual
Report From the Water Budget Managers

Rear Mr. Karr and Ms. DeHart:

We have reviewed your draft Water Budget Managers Annual Report, provided to
Bonneville Power Administration (BPA) in partial fulfillment of contracts for
Projects 83-536 and 83-491. We submit the following comments.

A. General Comments

We suggest that the report can be strengthened considerably by providing the
reader with comparisons to 1983 and 1984 in areas such as the runoff volumes,
runoff forecasts and percent actual achieved and spill implementation. The
report can be improved by clarifying Table 1, completing the data points in
Figures 12-14, and listing runoff forecasts and achieved for the Dalles, Lower
Granite and Grand Coulee (page 3, par. 1).

The Water Budget managers could advance the technical merits of the report by
including data to substantiate their views in the areas noted in the following
section on specific comments. The Council, and all interested parties, could
benefit from an enhancement of the data presented in this report. Also, while
we do understand that the managers are concerned with the Water Budget
negotiation process , we believe that it is more important that the report
focus on what did occur in 1986 rather than what didn't. This year some major
accomplishments were negotiated or accomplished:

1. Mid-Columbia weekly flows were projected by the Corps and guaranteed
by BPA, enabling the managers to use the Water Budget more
efficiently.

2. In the mid-Columbia the Corps did agree (and BPA followed through) to
provide weekend flow protection if the weekly average flow was above
110 kcfs and there was no Water Budget augmentation. The flows
provided were at least 85 kcfs.

3. The Corps and BPA provided weekend flow protection of at least 80%
when there was a Water Budget flow augmentation in effect.



It would be a benefit to the reader to understand how these significant
changes aided the managers, what the results of these actions were, how the
outmigrations were benefited because of these new procedures, and if the Water
Budget was used more efficiently and effectively. We suggest that the report
be expanded accordingly.

Section 304(c)(3) of the Northwest Power Planning Council's (Council) Fish and
Wildlife Program specifies that "the Water Budget managers will submit a
single report to the Council which explains the scheduling of the Water Budget
and supporting rationale for that calendar year.

1.
This report will include:

2.
The actual flows achieved for that calendar year.
A record of the estimated number of smolts which passed Lower Granite
and Priest Rapids dams, and the period of time over which the
migration occurred; and

3. A description of the flow shaping used for that calendar year to
achieve improved smolt survival."

BPA's contracts require that the subject report be that specified in Section
304(c)(3). The draft of the subject report is not fully responsive to the
terms and conditions of the contract. The draft report dose not provide a
description of how the flows that ware shaped improved smolt survival, or an
estimate of the number of smolts which passed Lower Granite and Priest Rapids
dams. The managers do explain why indices should substitute for estimates.
The report does not contain abstract and conclusion sections, as required by
the contract. These sections are intended to outline and summarize the
activities of the year, and more importantly, to provide recommendations as to
how the system can be improved. We believe the report would be strengthened
considerably if the conclusions  included ret
could be improved in 1987 and beyond.

oaaendations  as to how the system

B. Specific Comments

Page 3, paragraph 4: We do not understand why the format for the forecast
versus observed runoff is reversed from last year.
Last year the actual flows were less than forecasted,
and were represented as being negative in the 1985
annual report. This year the flows were more than
forecasted, and were represented as being negative. We
recommended that the reports be consistant in format,
and that 1986 should be represented as being positive.
That is, the actual flows were better than the
forecasted flows.

Page 6, paragraph 4: We request that you provide analysis to support the
statement that the flexibility to extend beyond the
45-day period specified in the 1985 mid-Columbia CPO
would not impact power marketing or other operational
considerations.

Page 7. paragraph 1: We reccommend the final report not speculate as to BPA's
interpretation of the Fish and Wildlife Program.



Page 7, paragraph 2:

Page 7, paragraph 3:

Page 8. paragraph 1:

Page 8, paragraph 1:

Page 9, paragraph 2:

Page 9, paragraph 4:

Page 10, paragraph 1:

Page 10, paragraph 2:

Page 10, paragraph 3:

The report needs to document with data how the BPA
proposal to shape flows during non-Water Budget weeks
severely limited the
flexibility in water budget use needed to try to cover
802 of the juvenile fish migration.

Item 1 contradicts itself, since using the Water Budget
on a daily basis is not in the Program.

The fixed flow schedule similar to the 1985 CPO was not
consistent with the Program , and exceeded the Program's
Water budget volume by 600,000 AF.

We recommend that you specify that the Corps' version
of the BPA flow shaping proposal was to provide at
least 85 kcfs if the weekly average was above 110
kcfs. If flows were below 110 kcfs the weekend
protection could not be guaranteed.

We wish to point out that even though BPA did not
officially support the COE position, we provided all
forecasts and complied fully with the COE's Coordinated
Plan of Operation (CPO).

An accurate description of the Idaho Power Company
(IPC) issue is that IPC has discussed potential
proposals. They declined to sign storage agreement
offers in 1983, 1984 and 1985. BPA and IPC are
presently in negotiations and both parties have stated
they want agreements by January 1, 1987. IPC
participation in the Water Budget has not been
officially offered to BPA to date, only discussions
conducted.

The accounting stipulations you refer to here were
worked out informally. A draft plan was never
formalized because the COE intended, as we understand
it, to use 1986 as a trial period. Additionally, we
request that you explain the phrase "small amount of
shapeable water available". The 400,000 AP available
is 20% of the total Dworshak storage (2 MAP).

It is unclear whether the project where Water Budget
accounting takes place is at Dworshak or Lower Granite,
and we request that the final report clarify this issue.

We disagree that daily usage and accounting of the
Water Budget were agreed upon, since Item 6b of the CPO
states weekly average.



Page 11, paragraph 2: BPA requests that you document the statement “a large
secondary power demand did not exist so reservoirs were
not being drawn down additionally for power purposes”.

Page 14, paragraph 1: BPA requests that you reference the statement that “a
decision was made by the project operators to provide
the Water Budget exclusively from Grand Coulee”. To
our knowledge this was never stipulated, only that
Grand Coulee would be the control point from which
Water Budget flows would be controlled.

Page 14, paragraph 4: The entire paragraph is not relevant, since BPA
guaranteed the projected flows, regardless of “an
assumed sequence of weather events”. We request that
you delete the paragraph.

Page 17, paragraph 3: The point of this paragraph is not clear, nor does the
paragraph accurately reflect FTOT guidelines.
Transportation is always maximized at Lower Granite,
therefore, the term “trigger” is not accurate. At
Little Goose 100 kcfs triggers fish to be bypassed, not
transported.

Page 17, paragraph 4: We agree in principle that flows trigger movement, but
the statement that Figure 5 illustrates this
relationship is not accurate. Chinook movements do
seem to correlate well. Steelhead, however appear to
be responding more to hatchery releases than flows. We
suggest that further analysis of how correlated these
variables are will help the reader and support the
managers  viewpoint.

Page 19, paragraph 3: We request that you clarify the statement which
pertains to the Corps not incorporating “all of the
criteria submitted by the fishery agencies and Tribes
into its plan, although this requirement is specified
in the NPPC Program”. We interpret the Program to
require the Corps to incorporate the criteria which
pertains to spill to protect 802 of the summer
migration. The Program does not guide the Corps to
incorporate "all" spill criteria. Perhaps the Corps
correctly incorporated all criteria which were
applicable under the Program, but some of the criteria
developed were outside the 802. Further documentation
is needed to support such a statement, and we request
that the final report provide that documentation.



Page 19. paragraph 3: Both statements on the bottom of the page are taken out
of context. The first one pertains to spill requests
following the Corps’ Juvenile Fish Passage Plan. It
was proposed as a draft, to be negotiated, and has
never been formalised. This report does not represent
this. The second statement was taken from a letter to
the Water Budget Managers from BPA, which recommended
that they go beyond the minimum with the “Distribution
of Surplus Spill” list, not that spill be limited to
the minimum. We request that you clarify the report to
reflect our concerns. .

Page 21, paragraph 3: The statement “a relatively low secondary power market
and no concern over reservoir refill” needs to be
documented. In addition, Table 2 does not indicate to
the reader how the requests for spill were modified.
We request that the report document the spill
levels/volumes requested and provided.

Page 25, paragraph 1: The report should support with data the statement that
“these 1986 data indicate that the spill request was
both appropriate and consistent with the NPPC Program
which calls for the protection of 80% of the juvenile
migration*‘.

Page 25, ‘paragraph 2: The paragraph is very unclear as to which dam the
authors are discussing. We can assume it to be The
Dalles, and if this is the case, the decisions to spill
were based on FGE results. The agencies and Tribes
were informed of the Corps intent in the Juvenile Fish
Passage Plan. We request that the managers clarify
this paragraph accordingly.

Page 26, paragraph 2: We wish to point out that the Fish Passage Data
Information System is not the Fish Passage Center Data
Information System. The FPDIS is seen by BPA as a
regional resource, to be used by all parties, not just
the Water Budget Managers, and not just for the purpose
of the Council’s Program.

Page 26, Section V: BPA has requested that the Water Budget Managers
document how and to what extent they use the smolt
monitoring data to call for Water Budget flows and
spill. We do not interpret this section to have
responded adequately to our request. We emphasize
again, that budget reductions in the Program are
requiring us to be prudent and responsive to existing
data needs. We request, therefore, that the final
report explicitly document how this data helps you to
call on flows and spill.



Page 32: The issue remains unresolved of whether to use
estimates of the site of the smolt outmigrations or
indices at Lower Granite and Priest Rapids . The smolt
outmigrations have been estimated in the past, yet the
report indicates these estimates to be unreliable. The
report provides an index at Lower Granite, based upon
FGE, which is not static nor reliable. This is because
FGE changes with time at Lower Granite, especially for
spring chinook. We do not understand why the managers
favor indices, when the Council has asked for
estimates. The indices provided in the report are not
comparable between projects and species. More
importantly, it is questionable whether the indices are
even comparable between years. The report points to
the problems associated with this issue. We recommend
that the managers solicit comments from all appropriate
parties, set up meetings to resolve the issue, and work
out a mutually accepted and usable value for the smolt
outmigrations.

Page 41, paragraph 2: Please document the statement that the migration was
“greatly protracted,” and “much lower” with
percentages, numbers, in essence, with factual data.

Page 42, Section VIII: This section on adult fish passage is funded by the
fish agencies and Tribes, and not by BPA. We do not
require it to be a portion of this report, because it
is not a element of the contract. We believe that the
section is important, that it does have merit, but that
it does not belong in a report which deals with Water
Budget management, spills, smolt monitoring, etc. Many
programs are involved with the resultant product being
improved adult returns, some of which are addressed in
this report. We require that this section be
eliminated from the report, and request that the
fisheries agencies and Tribes cover this subject in a
forum or report which is more applicable.

These comments are offered in the arena of
If you have and questions regarding these
contact me.

trying to improve upon the report.
comments please don’t hesitate to

Sincerely,

ohn Ferguson
isheries Integration Branch



ENvlNDNYENTu  l 1
047 NE 18th AVENUE
WNTUND.  OREGON
tsD3~2300-54w

Ms. Michele  DeHart
Mr. Malcolm Karr
Fish Passage Center
825 NE 20, Suite 336
Portland, OR 97323-2295

Dear Ms. DeHart and Mr. Karr

We have reviewed the draft 1986 "Annual Report from the Water
Budget Managers" and offer the following comments.

1.

2.

3.

4.

5.

6.

The table on page 2 showing the Jan.-Jul. runoff above The
Dalles, in 1986 and in each of the different periods of
record, provides an interesting comparison. Adding high and
low years for each of the periods would also provide
perspective.

The discussion of runoff forecasts in section IIB is
interesting but lacks a conclusion. As a result, the point
of the discussion is unclear. Could the magnitude and the
direction of the error described be considered typical? Can
the difference be explained in terms of any natural or, more
importantly, operational factors that were unique to 1986 (as
opposed to the generalizations cited on page 3, paragraph 3)?
It would be helpful to discuss specific causes that are
known. It would also be helpful to show a comparison with
previous years.

BPA's interpretation of the Water Budget as a maximum is
discussed on page 7. The NPPC response, if any, to this
interpretation should also be discussed.

Page 7, paragraph 2, line 8: We recommend the following
editorial revision: "This was not accepted by the water
budget managers...'

Page 7, paragraph 2: We suggest that you elaborate on how
the BPA proposal would have limited the flexibility needed to
cover 80 percent of the migration.

Page 8, paragraph 1: Pertinent details of the Corps'
compromise proposal and how it compared with the managers'
proposal should be included in this discussion. We recommend
the following revision to sentence 2:



7.

8.

9.

10.

11.

12.

2

It provided for a minimum weekend flow of 85 kcfs during
non-water budget weeks that, although lower than the 80
percent flow level proposed by the water budget managers
(equating to roughly 88-112 kcfs), this level was
considered high enough to prevent a repeat...

Page 8, paragraph 2: The amount of water that resulted in
BPA not accepting the CPO is described as insignificant. If
it can be quantified, it should be specifically listed.

Page 8, paragraph 3: This section says that the Corps
assumed the role of providing advance weekly average flow
projections. On page 17, paragraph 1 refers to a short-term
streamflow forecast prepared by the NOM River Forecast
Center. The report should clarify relationship between the
two forecasts and how their uses differ.

Page 9, paragraph 3: The figure depicting the sliding scale
at Dworshak Reservoir should be included. The maximumvolume
allowable from Dworshak and its size relative to the Snake
River Water Budget should also be made clear in the text.
Additionally, it is our understanding that there is a 10 kcfs
limit on the outflow from Dworshak. If there is such a
constraint, it should be discussed.

Page 9, paragraph 4: The reference to ongoing negotiations
between BPA and Idaho Power Company should be expanded to
reflect the fact that these are not new discussions but
discussions that have been going on for quite some time with
no apparent progress.

For those willing to take the time to figure it out, table 1
provides an excellent record of forecasts, requests, flows
and accounting. We believe that it would be a great deal
less confusing if the projection and the request on the left
side were aligned with the week that they affected rather
than the week in which they occurred. This would also allow
the table to include the prediction and request for the first
week which, unless we have misinterpreted the table, do not
appear in this draft.

Figures 3 and 4 provide an excellent comparison of projected,
requested and actual flows. We would like to see more
discussion of figure 4. For example, did operation to
provide the Water Budget result in departure from refill or
other rule curves that could have adversely affected the
other purposes for operation of Grand Coulee? To what extent
were these risks (if any) attributable to BPA's decision, for
power purposes,
Coulee?

to take all of the Water Budget from Grand
We also recommend that a similar discussion of

reservoir operations in the Snake River be added to this
section.



13.

14.

15.

16.

17.

18.

19.

3

Page 14, paragraph 1: We recommend the following editorial
revision to sentence 2: 'This was to prevent releases from
reservoirs higher in the system that would result in more
power generation, and thus require more spill at downstream
reservoirs to avoid overgeneration."

Figure 5 should highlight the Water Budget period but should
also show what occurred outside of that period, especially
since much of the early chinook migration occurred before
April 15. Figure 5 is also difficult to read, we recommend
separate figures for chinook and steelhead. We also
recommend the addition of similar figures to compare fish
movement with daily flow at Priest Rapids Dam.

Page 16, paragraph 3: We recommend the following revision to
sentence 2: "It should be noted, however, that with runoff
slightly above average it took nearly the entire Water Budget
to maintain flows for just four weeks. If additional low flow
periods..."

Page 17, paragraph 2: While there is no doubt an advantage
to flexibility, it is unclear how the events in the Snake
River in 1986 illustrate that advantage.

Page 17, paragraph 3 :  Your concern about the difference
between the 100 kcfs trigger used for spring chinook
transportation and the 85 kcfs minimum flow that is used as
the objective for Water Budget management is understandable.
Based on these two flow levels, we would continue to remove
fish from the river for transport even when our apparent
objectives for flow enhancement were being met. We disagree,
however, that the two values represent a contradiction. If
there is a point to be made here we believe it is that the
Water Budget in the Snake River can at best provide only a
minimally acceptable level of juvene fish survival.

In making this point, we also recommend that you present a
comparison of the flows that we were able to maintain using
the Water Budget, and the flows that would have occurred
under our December, 1981 sliding scale recommendation. For
example, based on the March 1, 1986 forecast of 30.9 MAF at
Lower Granite, flows in Way, using the sliding scale, would
have been 140 kcfs.

Page 17, paragraph 4: While a detailed analysis may be
beyond the scope of this report, we recommend that you
consider means to more clearly and quantitatively describe
the relationship alluded to in this paragraph between daily
fish counts and flows.

We recommend additional figures in section IV "1986 Spill
Implementation" to illustrate spill conditions at The Dalles
Dam and at the Mid-Columbia projects. We also recommend that



20.

21.

22.

23.

24.

25.

26.

27.
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figures 6-11 (and the additional figures) be extended until
August 15 to show the Corps' summer spill program.

The flow data for figure 6 appears to be inconsistent with
figure 5. We have reviewed the flow data for Lower Granite
and do not see the spike that appears in the second week of
June in figure 6.

Page 25, paragraph 1: This section describes problems
experienced in 1986 with spill requests that were either
modified or rejected. We recommend that additional detail be
provided. For example there is a discussion of the dispute
over start-up dates at The Dalles, but there is no indication
of the number of days that passed before spill was initiated
or how that delay affected the target of -hitting the 10th
percentile.

We are also concerned about the lack of any detailed
comparison between the level of spill requested and the level
provided. At a minimum, we recommend that you include
figures that compare the daily average spill at each project
with the recommended  spill levels included in the DFOP (see
the enclosed draft figure shwing spill at The Dalles Dam in
1985). We recognize that it would be preferable to also
incorporate hours of spill and some breakdown of spill due to
overgeneration or flow in excess of hydraulic capacity. We
would be willing to work with you to develop improved formats
for reporting these data.

We recommend that the spill section be expanded to include a
discussion of the operation at Bonneville Dam including a
summary of the operation of the second powerhouse.

Bonneville Dam should be added to the list of 1986 smolt
monitoring sites in table 3.

Page 28, last paragraph: The report should explain why the
1986 daily plots were compared only with 1985.

We recommend that the report include additional discussion of
figures 12, 13 and 14 including a more detailed explanation
of how they were interpreted, what decisions were made, and
how those decisions now appear in retrospect. For example,
what was determined to be the 10 percent point based on
figure 123 W a s  it accurate? Why do the 1986 lines extend
beyond the 10 percent point in figures 13 and 14? Was this
same method applied for projects and species other than those
presented?

Page 32, paragraph 2: We recommend that you include a
discussion of the potential error included in the passage
indices calculated by dividing by the proportion of flow
through the powerhouse. For example, if the relationship



5

between the proportion of water spilled and the proportion of
fish spilled is non linear, how could that affect a
comparison of indices between high and low spill years?.
Likewise, what would be the effect of a change in fish
guidance efficiency (FGE) between or within years? For
example, at Lower Granite Dam in 1984 and 1985 FGE for spring
chinook increased from about 30 to over 70 percent during the
course of the outmigrations. How would this phenomenon
affect the indices reported in Figure 5 or table 4?

Additionally, referring to table 4, the data shws a
three-fold increase in the subyearling chinook index and a
four-fold increase in the coho index between 1985 and 1986 at
Rock Island Dam. Do we know for certain that this is an
indication of the relative magnitude of the migration of
these two species in these years, or is it possible that some
significant portion of this difference is due to the way the
index is calculated?

28. Tables 4, 5, 6, and 7 and figures 15, 16, and 17 all compare
1986 to 1985. Except in cases where earlier data would not be
considered comparable to current conditions, we recommend the
use of a longer time series for these comparisons. We also
recommend that the headings on tables 5, 6 and 7 be revised
to show that duration refers only to the middle 80 percent of
the migration.

29. Page 35, paragraph 2: The section on juvenile fish timing at
Lower Granite Dam should include a discussion of the possible
reasons for the differences between 1985 and 1986 comparable
to that included under Rock Island and McNary dams.

Sincerely,

Dale R. Evans
Division Chief

Enclosure

cc: Al Giorgi - F/NWC5
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NORTHWESTFOWERPLANNI~~~CO~~JC~L 

SUlTE 1100 l 6!50 S.W. BROADWAY 
PORTLAND, OREGON 97205 l UO3 2224161 

Toll free number for Idaho, Montana & Washington: l-600-222- 

Toll free number for Oregon: 1-800-452-2324 

KaaN l.m vr. (xumun WahrUra 

October 16.1986 

Malcolm Il. Kan 
MichefeDeHart 
Water Budget Managers 
FsWassageCenter 
2766 E. Bumskfe St.. Suite 213 
Portland. OR 97214 

Dear Mal and Michele: 

I have reviewed the draft 1986 Water Budget Managers Annual Report and have found it to meet 
generally the requirements of F&I and Wildlife Program section 304(c)(3). Most of my comments are 
editorial and are indicated in red on the attached draft report. I also have indicated questions or 
concerns which should be addressed in the final report. 

There are several items. however. which need to be included in the report. First. there is no 
discussion of precipitation or presentation of monthly average streamflow information as presented in 
past years’ reports. This is useful infomration which would help to explain the timing and occurrence of 
the1906runoff. 

Second, an attempt should be made to integrate sections V and Vf into section 111.8. Specifically, 
the rationab for in-season flow requests should be included in the section on implementation of the 
1966 Water Budget- The reader would have a better understanding for the Water Budget requests if the 
fatdale and supporting data were incfudecf. 

Third, any preliminary 1966 smolt travel time and/or survival data also should be summa rized and 
included, ff at all possible. 

Finally, the report is lacking a conclusions and recommendatiins for future action section. Such 
asectionhasbeenprovidedinpastreportsandhasbeenusefultoguideMurepbnningefforts. 

lf you have any questions about my comments, give me a call. Thank you. for the opportunity to 
comment on your drafl report. 

Sincerely. 

Water Budget Advisor 

Attachment. 
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October 21, 1986 

Malcolm H. Carr 
Water Budget Manager 
Columbia Basin Tribes 
Fish Passage Center 
825 N.EI 20th Ave, Suite 336 
Portland, Oregon 97232-2295 

Michele DeHart 
Acting Water Budget Manager 
Fish and Wildlife Agencies 
Fish Passage Center 
825 N.E. 20th Ave, Suite 336 
Portland, Oregon 97232-2295 

Dear Ma1 and Michele: 

The following line-in/line-out comments are in regard to the Draft 1986 Water Budget 
Managers Annual Report. Thank you for the OpporMity to provide comments. 

Page 8: 

Page 16 

Page 20: 

Deliberations by the work group of the pros and cons of each option resulted in 
endorsement of the COE compromise version by all parties, except BPA, which 
held to its position that it would not support any implementation procedure that 
could be construed as providin more than 3.45MAF of water for fi* && 
fwd# tw dd#fldM ddddd# /i&f df fl## $# ld#~ffkddf. (This should be 
deleted if it is drawing a conclusion as to what is or is not significant.) 

fbf#tiddfclf fdf a f,Mw w&#fi The fiih were exhibiting a prolonged migration 
for the second year in a row. Tht May warming trend of 20-2rOF above 
normal and accompanying in=d streamflows occurred just as the water 
budget allocation was about used up, and extended through the remainder of the 
water budget period. @feeds modification to avoid appearance of 
editorializing.) 

(Table 2 should clearly delineate the April 15 to June 15 time period in order to 
clearly reflect actions within and without this time frame.) 



Malcoln  H. Carr
Michele DeHart
October 21, 1986
Page 2

Page 32: They dfd ma
-+

be useful for comparing the size of the outmigration between
years wit m a species.

Page 37: Sampling of the second powerhouse bypass system at Rock Island began on
April 1 and continued through August $b 31. .-

Again, thank you for the opportunity to comment.

Regional Coordinator

DR:ghr 104

Distribution: CCPUD
DCPUD
CCPUD

c c Fish Passage Center file



REPLY TO
ATTENTION OF:

DEPARTMENT OF THE ARMY
NORTH PAClFlC  DIVISION. CORPS OF ENGINEERS

P.O. 80x 2870
PoRTlAND.  OREGON @72lB-2870

October 22, 1986

Reservoir Control Center

Mr. Malcolm H. Karr
Fish Passage Center
825 NE 20th Avenue, Suite 336
Portland, Oregon 97232-2295

Dear Mal:

Thanks for your memorandum of October 3, 1986 giving us the opportunity
to review a draft copy of the 1986 Water Budget Managers' Annual Report.
Enclosed is said report with the Reservoir Control Center'8 comments shown
on the text of the report.

Sincerely,

Chief, Reservoir Control Center

Enclosure



DOCUMENTATION FOR SPILL REQUESTS

AT THE DALLES DAM

AT JOHN DAY DAM
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FlsHmcENTER 
825 N.E. 20TH AVENUE l SUITE 336 l PORTIANO, OR 97232-229s 

PHONE 6031- 

DATB: May 12, 1986 

SUBJECT: Spill at The Dallas 

Ua are ra8poadlo8 to your April 25, 1986 deaial of tiab Pasaa~a Center Syata 
Operation Raquest number 86-11, related to ccnciq planned apill for fish 
passa~a at The Dalles Dam. Althou@ It i8nouamootpointalncathe atart 
of spill at The Dalles has lon8 past , and bacauae the COE spill l ffectiveneaa 
l tudy is daterminlry the spill, we believe it is important to clarify our requass 
and tha flshaxy l ~anclaa and tribea criteria to facilitate future lmplemantat3on 
This IS particularly lmportant because the agencies and tribes apill criter:ia 
at John Day for sumtr mIgranta la based on alrllft count pasaa~e indices, vtrfcb 
was referred to in oar request for spring mltrmts which tha COE denied. 

The aganclas and tribes request was baaed on tha spill critarla submitted to 
the IWPC In accord vith the amanded prosram. Those criteria identify the 
typical dates of 802 pas-a for the 8pti.q run at The Dallas Dam as April 15 
to June 11. Ths criteria farther atate that spill will camance at !l'he Dalles 
flva daya after the first 102 of the spring mQretion has passed IkRary Dr. 
We eathate thatthla occurred on April 12or 13 l tllcRary Dam. l'hiauodd 
put the 102 of the migration at The Dallea accord* to the agencies' and 
tribes criteria on or about April 18. The agpnclea and tribe. decided to 
delay request of spill l tTheD8llu aatll 4-23 ~~that~cheduled llsh 
thMauce Bfflclabcy Test8 could b8 coqletad. 

TravelTlms 
In1984,10% oftha spr~=QrationpassedJohnDay onorbyAprll18. 
Hadian travel time for 7earlln8 chimook 11u 3.8 daya at a rate of 21.7 miles 
perdaybatweenMclIarl,andJohnDeyDama. Travel time ran@ from3 to adaye, 

In 1985, avara8e travel time for yearllng chlnook between *Nary and John Day 
wee 4.3 days at an average speed of 17.8 riles per day. 

Eatchary Releases 
Thla year, major hatcher) releasea had taken place and fish from upstream 
ralaa~es had &n captured at John Day and IklVary before April 23. Specifically, 
a total of approximstely 13 mllllon flab ware released above &Nary bafore 
April 23, conmIstIng in part of 420,000 spring chlnook from Wara Springs hatcbaq 
on April 10; 1,3DO,DDO chinook yearlings from Ringold hatchery on April 1 - 6; 
196,000 yearUnS chinook fra Priest Rapids hatchery on April 1; and 481,950 
fall chlnook fram Lyons Ierry 00 April 2. llah from theaa relsases vara 
captured at UclIary begInnIng on April 4, and at John Day beginning on April 10. 



Attached lo a graph alumsu the $atewll paaaue Index at John Day, ritb 
l l~ificant pareaS occurrIng before April 23. A major ralaaoe from 
Daachutaa Hatehazy took place on April 10 vlth rauarchar8 conductlmg fi8h 
guidance taota reportirrJl the capture ef theaa fish. ?aa~e‘iacruaod 
8harply at John 09 on April 10 ard ramtied at huh 18ve& through April 14. 
This YU primarily c-ad of Lyom8 parry, Priest R8pld8, 8nd Rlm#old 
ralaaaaa of yearUnS chlmook 88W. h66686 dacllned for&ha day amdbaSan 
to increama ualn to hi@ lewls fra%he I7 tbtouSh the 20; hain this peek 
vaa ckpoaad laqaly of Lyom8 parxy amd mold relaa8a8, but recapture8 fra 
upriver facllitiaa 8uch a8 Rapid Uver inid Dumrbak uara pre8mt. 

The fi8hary a~enclea and tribu initially recmded a 7,500 firh per day 
0~111 tr*ar for auuar d8rmta at J&n Day f- ualq the Oalt 3 alrlif t 
II&X. 8lnca the Corpa aubaequently decided to reatora hydroacouatic 
raaitorimg at Johe Day br in auuar. me rovlaed our 8pill criteria for 
8um811 -rant8 to on a 30,000 fbb pm day hydroacou8tlc l rtiute q a 
trlwr . tk left the 7,500 flab aSrlSft ind&% trigger id oer criteria -1~ 
to ba wed dur&q parloda of tha 8um8r mfgratiaa u;bim hydroacou8tlc 
eathates may ba nmavailable. 

The Corps' 1986 Juvenile M Pamaw Plan includa8 -Ill critarla, including 
thatr~eratThaDalle&l&mr thatmiacoaelrteat rith8pill criteria 
identified by the fishery l gencier and trlbe8. In l dditioa to this 
incozul8tancy ulth the raqulremaotm of tha ?18h amd Ulldllfa ProSrr, va are 
concerned that the Corps’ criteria and the interpretatiom of thoaa criteria 
ln your AprU 25, 1986 raapoaae indicate a 8anaral miamdaratand~ of hou 
the 7,500 trigger vaa developed. Pirat, the data aaad to develop the trim&r 
wi8 tha airlift lndai, a8 reported in the Il8h Paaaa~8 Canter.8 wakly 
report, not the raw 8ateuall counta a8 your latter atatad. ?%a airlift index 
la the mu&at of fish collacted at lb& 3 adjuatad for flwamd aplll 
condition8 by div&diq by the proportia of total project dlachaqe puaim~ 
through Unit 3. lb l prlmgmQrant&tauera lmcludedlatha amalyai8. ACOB 
draft plan had Ancludad tha 7,500 flab trigger for apriq *ante. Tha 
origlnalrequaatmotedthataarlydraft. Sonar ranitorin# 18 l irihrly 
adjusted on the baa16 of pouerhoaae flu. 

lik baliavethattba curremtpaaa~ ln&zaava calculate It I8 l pproprlata 
and w pill comtlnue to Me it. W8domotagraewithth8 COB'81188 of raw 
~twall coumta. 

Sonarlbnltorlmg At The D8lle8 
The COE paaa~ plan identifies tha typical period of pa888ga for th l priu 
ri8ration at the brlle8 a8 AprU 15 through ha8 11. All Indication8 at 
Smaka River project6 vera that th mQratloa vu early. Hi8ration timIn at 
Hclkry8ppeared typicalforti4pril, The COBplanraliaaom 8onar 
roaitorlng l tth8 Dalla8 to initiate 8plll, Rawever, oaaar roaitorin8 vu 
not in place and oparatlonal at the Dallea until April 28, wall after the 
typlcal 10X polmt of pa6aaga identiflad in tha cot plea. 

The BPPC Program 
The loppc program call8 for prOteCtiOIh of the rid-802 of 8prtq BipMta. 
Spill i8 to be Initiated wham 102 of tha rigrant have ~a88ed the Mllea. 
Tba Corps initiated apill at the D8llu on April 29 ba8ad on hydroacouatic 



. 

. 

moultorlu& At that tlw John Day #atwell lndlcea wr8 8t about the mme 
1avala u vhau the l ~auciu ad tribu taqwat vu duiad OD the baa10 of 
John Day #am11 rrgl88. 

UI do notbelSevethat your actloauaa conslatent vlthtbeHP?C pro~rm. 
Your 088 of hydroacou8tlcr v88 lultlatad 18t8 r8latlv8 to the 802 crplul 
pamage period and, therefore, did uot t&a Into account the fish uh&h 
paaoad the projactprlorto lnltlatlaa of 8oa8rwultorlq 8tth Dall88, hot 
which do cowt In the flrot 102 of th oprlq mQratlam. . 
ma corp8b8g8uto iql8watlt8aun mplllplanoaApdl29,omth8 ba8i8 of 
projection of hydro8cou8tlc moultorlq, hut refwad to lmpl8m8nt th 4-1~ 
and tribe8 mqw88toath8bul8of pm-8 lndlcud8w8lop8d fmmta 
gatevdl camto. Bau*twdl cwat8 at Johmlhmyomtbeday.)rav~ totlw 
29th ware of the awe mqultude u thoaa prevlow to tb8 uakcba md ttika 
raqwat ou the 2sld. oftha 14 day8 b8@lmlqvlth~ 10,whan ladlcu 
lucrewad 8tJolmby,throqhlrpltil23,onl~6da7obd~temU cwnta 
klw l,ooo,mbd ho oftho uweaotfall~led8ya. -of th sdaya 
wre above 800. Tbla lmdlcatu that mamar modtorI uw op8ntlowl too 
late to determIne the approprtite data to c ----- qlll. 

fk hopethl8villclarl*thua8 of the 7300~trurllpu84e in&x for 
mamer~raata,uhichoillk lmplamenteduben mmermQrant~wr%m. 

- 
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82S N.L. 2OlH AVENUE l SUITE 336 l PORTLAND, OR 9723242% 
PHONE 603) 230499 

DAY& Jul7 10, 1986 

TO: Jim ca7unla, COE-Rcc 

PRO& Xichele DeEart ' 

RX: SpUl for llah Paaaage at John Da7 Dar 

I u writing to reiterate our telephone couversation of Jul7 3, 1986. At 
that tlms 7ou advised me thet the CDS had decided to reduce spill for 6-r 
algrants l tJohnDa7 from 36% instantameoustol8X lnstantaaeous,bascdo~ 
results of Plsh Guidance Bfficienc7 teats conducted on 6/17, 6/18, 6/19, 6/23, 
6/24, 6/25,' amd 6/26. At that tiw I advised 7ou that the ageucier and tribes 
did not agree with 7our decision. I also suggested and 700 agreed that if the 
COE reduced the lustmtaneour spill, that.the spill volume be conceutrated over 
a shorter tlms period, to increase the effectiveness of spill. You agreed to 
spill 302 ln8tantaueou8 for seven hour8 from 2100 to 0400. 

We have reviewed the grrldanceteats Inquestion, and donotbelievethey can 
be used to adjust spill as the COB has doue. Yhls approach otilixed the Fish 
Pas8 model with a coustant meau ?GE value to predict @pill ueeded to l ttaiu 90X 
project 8urvival. llowwer, the Nsh Pass model does not recognize the 
variabilit7 of the PGE results. The gufdmce test results rauged from 202 to 
42%. The COB pooled the data which is equlvaleut to taking the we-ted 
average of proportlops to determine the coustmt guidance l fficlenc7. 

vt do notthiukthisis appropriate. Yhe data was collected rith fulluet 
array8 and al&e net 8rraya. The full net 8rr87 teat8 coaaiatentl7 resulted 
in higher guidance l fficienc7 estimates. UC compared the full net and l iugle 
net ama7 tests using a &i-square aaa17rlrr aud deter&ml that the data was 
nothamogeneow,aad ahouldaotbe pooled. 

We disagree vlth utilizing the weighted meau, rather thau an unweighted 
MM. Ua underat6nd that the weighted mean is used, because on da7a whaa a 
large sample is captured, It is nxe representative of the migr8tlon passing 
the project. However, in comparing total test mpturee to dall7 pae88ge 
iudices, this does not appear to be true. We believe that ualq the uuueighted 
fan is prefer6ble. We used the inverse rlue trausformation (arcsin fl) on the 
proportions to make the data approximately no~lly distributed before 
calculating -a and conflde6ce internals , and then trmkaformed the results 
back to the orlgirul binoul scale. 



Although the confidence llmltr on lndividu81 fyke net teat8 I8 232, the 
lndivldu81 teat rcaults 8re not wed; the weighted me8n of l wer81 teat8 is 
utilized. Confidence intervals on the me8n should be calculated, Vc 
c8lcul8ted 8 523% confidence lnterv81 on the 32.62 unvelghted mean of the 7 

- June fyke net te8t8. Bad we reatrlcted the comput8tlon to the S fyke net testa 
vlth tot81 rumple sizea gre8ter than 250, 8 2342 confidence lnterv81 on 8 31.9% 
unvelghted me8n vould h8vc resulted. A yen l utlm8te vlth tbi8 degree of 
varlrnce does not lend Itself to unagement 8s utlllted by the Corps. 

In 8ddltlon, It 8ppe8red from revlevlng test resulta th8t guldurce l stlm8tes 
are somevh8t 8 function of the dur8tlon of the test. Ibe teete start between 
9:oO and 9:u) p.m. We know from other l tudles that vertlcrl dlatrlbutlon 
shifts from d8y to night, with night dlatrlbutlons being deeper ln the water 
column. It Is logical then to conclude that guld8nce l stlm8tea would be higher 
ln teets that vere conducted for a abort dur8tlon. becauac vertlc81 
distribution would be higher In the vater col-. Aa the evening progressed, 
vertlc81 distribution would be lower and resulting guidance vould be lover. 
This appears to be true, because single net 8rr8ys vere fl8h8d longer urd they 
result In lower guidance estlaates. The higher guidance l stlm8tea resulted 
from rhorter dur8tlon, full net 8rrry te8t8. It Is reason8bble to 888ume thrt 
the 42% guidance estimate vhlch resulted from the 1% hour full net array te8t 
vould have been lover If It was of longer dur8tlon , 8nd would b8ve aarpled more 
of the nlghttlme vertlc81 distribution. 

This lllustr8te8 the problem of 08lng the model vlth a constant mean FGE 
Value t0 m8u8ge fish p8888ge. Becau8e the model does not 8ccount for variance, 
It does not 8ccur8tely reflect re8lity. It vould be better to run the model 
sever81 time8 so that survival estiratea vlth values of the upper and lover 
llmlt of the FGE confidence lnterv81 88 well as the unvelghted PCIP. This 
vould provide 8 p8rtl81 measure of the v8rl8blllty 8bout the l rrtlmate of 
SUndV81 for 8 giy- FGE hVCl. Before the model rpd FCI! l stiratem 8re further 
utilized to ranagc passage, the varlurcc 8round estimatea should be C8lCul8ted 
and 8ddreesed. 

cc: AFPC 
JIE Ruff, NPPC 
Chip ?!cConnaha, NPF+C 
Stephanie Butchfield, CRIlTC 
Dale &38nS, m 
Brian Brown, NHFS 

580.86/MD2 


