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MEMORANDUM FOR: Hydro Program Fil es
FROM St eve Rai ney
Subject: WES Trip Report - Chief Joseph Defl ectors

| traveled to WES from 10/12-15/99 for the purpose of
interfacing with Corps of Engineers representatives from
Seattle District and WES on design paraneters needed to
proceed with defl ector design devel opment at Chief Joseph.
Representatives from other federal and state agencies were
al so present (see attachnent #1).

Spi | | way- Model Description/ Status
This spillway is nuch steeper and higher than those in the

| ower river, and will present design challenges. There are
ni neteen spillway bays, each with 36" tainter gates. Modeling
will be an inmportant part of defining deflector elevation,

radi us of curvature, and |length. The sectional nmodel is 1:40,
and has been watered up for only a short period. The initial
nodel deflector configuration to be installed is fromthe 1979
def | ect or nodel study (see attachment #2), and has a 12.5'

l ength, 10" radius, and an el evation of approximtely 175.
Performance curve testing cannot proceed until

identification/confirmation of design tailwater and spill per
bay design quantities - which is one of the primary purposes
of this gathering. Miltiple deflector configurations will be

evaluated to identify the optinmum alternative.

The 1:80 general nodel bathymetry has still not been refined
at this point, but will be soon. It was watered up on 10/13
for the first time to allow subjective observation by the
nort hwest contingent. It will be primarily used once the
opti mum defl ector configuration has been selected. Numerous
issues will require attention with the general nodel,

i ncludi ng erosion investigations and power house-defl ector flow
m xi ng.

Schedul e - Attachment #3 shows the tentative schedule. The
critical path calls for conpletion of a feasibility study by
early January. This is very much a fast-track process, and it



is expected a year may be lost if the study conpletion date is
not net. This may put a squeeze on interaction with the
agencies - always the first thing jeopardi zed when the
schedule is tight. The next step is for the district to
interface with Corps Headquarters, gain endorsenment and
fundi ng, then start plans and specs by Septenber 2000.
Construction award is schedul ed for January 2001 (which we
suggested the Seattle District reconsider in favor of a | ate-
sunmer start). It is anticipated two winter work wi ndows wi ||
be required, and awarding the contract in January wl|
potentially mnimze progress within the 2001-02 work w ndow.
Funding will come through Construction General, rather than
CRFM channels. Conmpletion is scheduled for March 2003.

Desi gn Operating Conditions

It was apparent Marian had spent a |lot of time preparing for
this discussion (attachment #4). The Chief Jo peak

i nst ant aneous 1997 fl ow was 297 kcfs (a 20-50 year event), and
the 7Q10 di scharge was 241 kcfs. Although there were many
hourly readi ngs over 241 kcfs in 1997, those over the 7Ql0

di scharge were consi dered over the design operating range.

(If the deflectors are designed for tailwater elevations in
this higher flow, nore infrequent range, performance at nore

frequent spill and tailwater range will be conprom sed.) W
agreed that the higher design spill discharge (including Chief
Jo and Grand Coul ee as a conposite unit and negating spill at

Grand Coul ee) led to the higher design spill flow Bel ow 200
kcfs project discharge, G and Coul ee apparently doesn't spill.
Therefore, the design Chief Jo total project discharge shoul d
range from 200-241 kcfs. Since 18 of 19 spill bays are to be
equi pped with deflectors, and a total spill of 20 kcfs (1 kcfs
per bay) with no deflector gave TDG readi ngs not exceedi ng
120% it is expected that spill of up to 2 kcfs per bay with a
defl ector (36 kcfs spill) will limt plunge to the extent that
120% TDG can be attained. Further, during 1997 the highest
spill level between 200 and 241 kcfs project flow at Chief Jo
was approxi mately 172 kcfs. Therefore, the target spill range
for this juncture is 36 to 172 kcfs, at project discharges of
200 to 241 kcfs.

Since tailwater elevations in the design spill range are
important in setting deflector elevations, Marian provided
results of investigations on Chief Jo tailwater ranges. From
1996- 99, forebay el evations were | owered by Douglas PUD during
|ate May through late June. This directly influences
tailwater at Chief Jo. This is partially related to backwater
effects on power generation at Chief Jo, but nmay al so be



related to other factors (such as irrigation | evee or punp
station overtopping). Ildeally, Douglas PUD could control the
Wells Dam forebay to aid in mnimzing TWfluctuation during
the range of conditions described in the previous paragraph,

t hereby augmenti ng defl ector performance. Marian will check
this in greater detail with the PUD and district personnel who
may be know edgabl e about these issues.

Future Potential Operating Changes

As previously referenced, future operation of Chief Joseph and
Grand Coulee will continue to be based on conposite
operations. While exact operations continue to be refined in
t he context of a broader number of ni d-Col unmbia hydro
projects, it is currently anticipated that an effort to negate
the need for spill at Gand Coulee will result in no gas

abat ement inprovenments at GC (since the 7QL0 spill would
approach zero), while an increnental spill increase (as

descri bed above) would be the basis for deflector design at

Chi ef Jo.

Di scussi ons are ongoi ng concerning the need for varied
di scharges from Gand Coul ee to satisfy fish needs (such as
stranding of juveniles in the Hanford Reach). This deflector

desi gn does not assune operating changes will occur. |If they
do, it nay have sone degree of inmpact on opti num defl ector
operation during spill. These future operational

uncertainties are beyond the scope of existing work.

Near - Field Test Results
M ke Schnei der described results of near-field (and far-
fleled) testing at Chief Jo. Highlights include:
Stilling basin endsill TDG readi ngs of up to 175% were
| ogged, as high as seen on the river.
Readi ngs at hi gher discharges dropped from 175% to 135%
by at the FMS.
M ke believes operation of only (approximtely) half of
the spill bays during testing nmay have resulted in
el evated FMS readings relative to what entire spillway
readi ngs may have been.
Power house and spill flows from Chief Jo were believed to
be 80% m xed at Brewster Flats.
Hi gh di scharges from Okanogan and Met how Rivers aided in
di luting TDG readi ngs.
Wells forebay readings were well m xed, and TDG readi ngs
fromtesting were never close to test ceilings that would
have limted the 1999 spring test.



Model Observations

We observed in the 1:40 sectional nodel a deflector with a 10
radius, 12.5" length, and approximate el 775.0. This is the
initial shape that will be tested, but a performance curve has
not been devel oped. Nappe depth was definitely shall ower and
hi gher velocity at 5 kcfs per bay. This may |ead to shorter

| ength defl ector being acceptable. |t appeared to ne that
skim fl ow was achieved at tailwater elevations between 781 and
785...at 780, there appeared to be sonme plunge. There is

still specul ati on whether skim and other hydraulic
classification bands in the performance curve will be w der or
narrower.

We asked that multiple performance curves be prepared for
representative | engths and curvatures of deflector toe-curves,
so that we coul d observe trends for ourselves. WES agreed to
conply, and to keep us abreast with their progress. It was
agreed photos of multiple sectional test conditions would be
provi ded for our review.

Syst em Model i ng

M ke Schnei der then reviewed the system nodel he has been
working on for a few nmonths. This initiative was new to ne,
and is apparently funded by BPA, rather than CRFM The scope
is from Gand Coul ee to Dworshak to Bonneville. The objective
of this nodel is to predict and forecast FMS readings, with a
goal of identifying where to shift spill for water quality
reasons, and (concurrently) to gage inpacts of fish passage
optim zation spill operations. 1In effect, this is an effort
to nodel system operations in the manner supported by the SCT
during 1997 (when initial discussions on gas abatenment at
Chief Jo and Grand Coul ee were being initiated. The prinmary
focus is the Chief Jo-G and Coul ee conposite operation at this
point. TDG nonitoring systens have a ways to go to optimn ze

t he broader potential of this npodel, especially at PUD

| ocati ons. However, this also holds true at the ei ght CRFM
projects. Near-field testing (having shed Iight on dynam cs

in some reaches) will also be used to tenper input. The
nodel i ng output will only be as good as input.
M ke's nmodel will use tailwater and forebay TDG i nput, then

(potentially) assign TDG reservoir loss in TDG mass to cone up
with inputs.

Next Steps
The next step for us will be a video conference to gage
nodel i ng progress. Marian will set this up and be at WES when



the agencies are to be invited to tune in. | advised that
while this would not be a satisfactory approach for one of the
downriver projects, where fish are present - it may suffice
for Chief Jo. We will definitely be limted in our ability to
interface and change the agenda to all ow observation of

di fferent operations, and handouts need to be provided in
advance, but it is worth a try. |If insufficient observation
of nodeling effects of both sectional and general nodels are
possi ble, it may be appropriate to send an agency
representative with satisfactory defl ector experience down to
WES as a point for the other agencies and tribes. A video-
conference date will be set up by Marian for (probably) early
Decenber .

Cc Schnei der, Mark
Val enti ne, Seattle District



