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1993 FISH PASSAGE PLAN

1. General. The Corps’ 1993 Fish Passage Plan (FPP) has been developed in
coordination with the regional fisheries agencies, Indian tribes, and the Bonneville Power
Administration (BPA) through the Fish Facilities O&M Subcommittee of the Fish Passage
Development and Evaluation Program Technical Coordinating Committee (FPDEP-TCC).
The FPP is provided to the Northwest Power Planning Council (NPPC)-sponsored Fish
Operations Executive Committee (FOEC) as part of the overall annual implementation
plan.

The Corps has also coordinated this Plan with the National Marine Fisheries Service
(NMEFS) as part of the Endangered Species Act (ESA) Section 7 consultation process.
This is due to their listings of Snake River sockeye and chinook salmon as endangered
and threatened species. The 1993 FPP will be amended if needed to incorporate changes
adopted through consultation. In addition, BPA guidelines on system load shaping to
consider fishery impacts are included in Appendix C. The guidelines describe procedures
BPA will follow to make hydropower load requests that enable the Corps to operate
turbine units within 1% of peak efficiency.

This FPP, as referenced in the NMFS’ Biological Opinion on 1993 river operations,
provides project operations necessary to protect and enhance ESA-listed salmon species.
Also, in developing the 1993 FPP, the Corps has taken the NPPC Columbia River Basin
Fish and Wildlife Program, as amended in October 1992, into consideration to the fullest
extent practicable.

The NPPC’s 70%/50% fish passage efficiency (FPE) guideline will be utilized again
in 1993 as an interim target at projects with bypasses installed, until the region develops
either project or system survival goals. The 70% FPE target will apply to yearling fish
(spring outmigrants) while the 50% target will apply to subyearling fish (summer



outmigrants). The Corps will consider the following factors in implementing the interim
standard:

1.  other regional agreements on project operation for fish passage, i.e. the NPPC
spill amendments (Appendix E) and the Fish Transportation Oversight Team
(FTOT) Work Plan (Appendix B), which will be implemented where they

apply;

2.  depleted natural and wild stocks, which will take priority for protection over
hatchery stocks;

3.  potential for adverse impacts on other project uses; and,

4.  risk of adverse environmental and physical impacts.

Regarding fish spill, Corps mainstem projects will provide spill according to the
amended NPPC Fish and Wildlife Program, which reflects the Regional Spill Agreement
(specifications in Appendix E), and to protect ESA-listed salmon species. Therefore,
nightly spill will be provided at The Dalles, John Day, and Ice Harbor Dams for spring
and summer outmigrations (summer only at John Day) if requested by the fishery
agencies and tribes, and if the requests are consistent with regional agreements on 1993

operations.

Voluntary spill will not occur at McNary, Lower Monumental, Little Goose, or
Lower Granite Dams, in order to maximize fish transportation at dams with collection
and loading facilities in accordance with the FTOT Work Plan. Spill may occur at
Bonneville Dam if appropriate to provide juvenile fish passage according to the interim

70/50 FPE guidelines, subject to the above considerations for implementation.

Total dissolved gas (TDG) saturation levels will be monitored at each project during
the fish passage season. The water quality standard and criterion developed by the states
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and EPA is 110% of saturation at ambient temperature and pressure. Adherence to this
standard, insofar as physically possible, is a goal of spill management by the Corps.
Implementation of fish spill in the past has resulted in higher TDG levels (120% or
greater). Therefore, fish spill will be provided in 1993, subject to further Endangered
Species Act consultation with NMFS if evidence of gas bubble disease is observed in fish

or if excessive TDG levels occur.

The 1993 FPP will guide the Corps’ actions in regard to providing fish protection at
the Corps’ eight mainstem Columbia and Snake River projects. Other Corps documents
and agreements related to fish passage at these projects will be consistent with the FPP.
River operations emergencies may occur which will require projects to deviate
temporarily from the FPP. To the extent possible, these operations will be conducted to

minimize fish impacts and coordinated with fisheries interests.

Comments on the 1993 Fish Passage Plan are welcome. They may be directed either
to the Subcommittee or the Corps’ North Pacific Division, Environmental Resources

Division, in Portland, Oregon.

2. Corps Project Operation and Maintenance. Appendix A contains the detailed
criteria for operation and maintenance of fish passage facilities and project operation
procedures for fish passage at the Corps projects on the lower Snake and lower Columbia
Rivers. The Corps has resolved most of the concerns expressed by the fisheries agencies
and tribes; however, a few areas of disagreement remain. Unresolved differences
between FPP criteria and agency/tribe recommendations are highlighted within Appendix
A.

3. Fish Transportation Oversight Team’s (FTOT) Annual Work Plan For 1993. This
document describes the annual work plan for juvenile fish collection and transportation

operations at McNary, Lower Monumental, Little Goose, and Lower Granite Dams for
the 1993 season. The 1993 FTOT Plan (Appendix B) has been developed jointly with the
fisheries agencies and tribes. The FTOT Plan will be submitted to the FOEC as part of
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the Corps’ overall operating plan; The Corps will implement the FTOT Plan insofar as it
is consistent with Corps responsibilities under its project operating authorities, the NPPC

planning process, ESA, and criteria described in Appendix A of this document.

4. Fish Hatchery Release Schedule. This schedule is provided by the fisheries agencies
and tribes, in their weekly Fish Passage Center (FPC) report. Hatchery releases should
be coordinated to coincide, insofar as possible, with Water Budget and other coordinated

flow augmentations.

5. Project Operation Criteria. The following paragraphs summarize, by project, the
operating criteria of the 1993 FPP.

a. Bonneville Dam.

Both powerhouses at Bonneville Dam have structural powerhouse juvenile fish bypass
systems. Due to documented fish guidance and survival patterns at the bypasses, the
second powerhouse will operate as first priority during the spring outmigration season,
while the first powerhouse will operate as first priority during the summer outmigration
season. The FPE (thus spill) will be based on first powerhouse FGE until the second
powerhouse FPE is tested. If test results indicate higher FGE at the second powerhouse,
then that FGE should be used to calculate FPE (this will be weighted by powerhouse
flow). Consultation with NMFS under ESA will occur prior to any inseason change in

powerhouse priority.

These priorities will be in effect from March 4, 0500 hours to August 23, 0500
hours. Any spill occurring during daylight hours (0500 - 2000 or 2100 hours) will be
limited to 75,000 cfs. Each powerhouse will discharge 60,000 cfs or greater, and the
spillway will discharge 50,000 cfs or greater, when they are operating as part of normal
project function. The Corps’ Reservoir Control Center (RCC) will provide specific flow
distribution guidelines to the project.



(1) Operation for Juvenile Passage.

® Operate juvenile fish passage facilities from March 4 through November 28
in accordance with project operating criteria contained in Appendix A.

® As an interim action to improve passage survival, remove all submersible

traveling screens (STSs) from both powerhouses during the summer migration season.

(2) Operation for Adult Passage.

® Operate the project throughout the year in accordance with project operating
criteria as specified in Appendix A.

® Spill discharge will not exceed 75,000 cfs during daytime hours (0500 to
2000 hours, 2100 hours from June 1 through August 15). Unit operating priorities listed
in Appendix A will be implemented.

(3) Research.

® Second powerhouse: FGE tests will be conducted at units 12, 15, or 17, for
up to seven nights per week during 11 weeks between late April and early August (mostly
during May and July). Between 4 and 8 second powerhouse units will operate during
each test. Test units will be off on test dates except during sampling (2000 - 2200 hours).

® First powerhouse: Direct measure tests (i.e. net recaptures) of juvenile fish
survival at the bypass outfall will require outage of nearby first powerhouse units. Test
protocols will be developed in February and March, requiring specific units to be off.
Tests will occur for up to 4 hours daily for 4 - 8 days in April, 2 - 4 days in July, and
4 - 8 days in October. Fall tests will include project operation to achieve tailwater

elevation of less than 10 feet msl.

b. The Dalles Dam.
Approximately 3,600 to 4,000 cfs flow will be routed through the ice and trash

sluiceway during the juvenile passage season in accordance with Appendix A.

(1) Operation for Juvenile Passage.
® Operate juvenile fish passage facilities from April 1 through November 25 in
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accordance with project operation criteria contained in Appendix A.

® - Spill may be requested by the Fish Passage Center (FPC) in accordance with -
spill criteria of Section III, Paragraphs b.2 - b.17 (except b.5, b.6, and b.14) of the
NPPC spill amendment modified for nonpower use (Appendix E). The Corps will
implement the spill request if criteria in FPP Section 6.b.2.(b), pp. 17-18, are met.

(2) Operation for Adult Passage.

® Operate the project throughout the year in accordance with project operating
criteria as specified in Appendix A.

(3) Research.

® Extended-length juvenile fish screens will be evaluated at units 4 - 6 during
spring and units 18 - 20 during summer migration seasons, for approximately 20 test days
per season. Test units with remain off line except for operation during fish sampling,
beginning at 2000 hours and lasting 1 - 4 hours. Operating hours will be extended on
nights when underwater video camera monitoring is underway. Spill and sluiceway

operation will be curtailed on test dates from 1800 hours to conclusion of sampling.

c. John Day Dam.

All 16 units are screened and the project has bypass facilities.

(1) Operation for Juvenile Passage.

® Operate juvenile fish passage facilities from April 1 through November 30 in
accordance with operating criteria in Appendix A.

e Spill is not required for spring passage of juvenile fish as the bypass system
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achieves at least 70% fish guidanée efficiency (i.e., 70% or greater FPE, with no spill).

® . Spill may be requested by the FPC during the summer passage period in
accordance with spill criteria of Section III, Paragraphs b.2 - b.17 (except b.5, b.6, and
b.14) of the spill amendment modified for nonpower uses (Appendix E). The Corps will
implement the spill request if criteria in FPP Section 6.b.2(b), pp. 17-18, are met.

(2) Operation for Adult Passage.

® Operate the project throughout the year in accordance with operating criteria
as specified in Appendix A.

¢ From 0400 to 2000 hours, March 1 through November 30, operate unit 1 in
the 90 to 110 MW range to provide best ladder entrance condition for adult fish passage,

except as required under special coordinated conditions.
(3) Research.

® Adult salmon and steelhead will be trapped periodically in the south shore
fish ladder during April - October for adult fish migration studies on the lower Snake and

mid-Columbia Rivers.

d. McNary Dam.

All generation units at McNary are screened. The project has facilities to separate
juveniles by size, then bypass them either directly to the tailrace or to holding ponds for
transport by barge or truck to in-river release sites below Bonneville Dam. Construction
of a new juvenile bypass system in 1993 will alter the operation of the facilities from
previous years’ operations. Construction activities are described in the operating criteria

in Appendix A.



(1) Operation for ,luvénile Passage.

® Operate juvenile fish collection and bypass facilities from April 1 through
October 31 in accordance with operating criteria in appendix A and the FTOT Annual
Work Plan located at Appendix B. During November and December, juvenile fish will
be dipped from gatewells and transported in accordance with operating criteria and the
FTOT annual work plan.

(2) Operation for Adult Passage.

® Operate project facilities throughout the year in accordance with operating
criteria as specified in Appendix A.

(3) Research.

® Tests of experimental screens for the juvenile bypass facility will be
conducted again in 1993, from mid-April through May and from mid-June through July.
This will require outages of units 5 and 6 during test periods beginning April 1. The
units will operate for about 2 hours nightly, for approximately 30 nights in the spring and
30 nights in the summer seasons. Unit outages may be extended if excessive fish
mortality is observed in association with test screen operation or if needed to

accommodate underwater video camera operation.

e. Ice Harbor Dam.

(1) Operation for Juvenile Passage.

® Operate juvenile fish passage facilities from April 1 through August 31 in
accordance with project operation criteria contained in Appendix A. Approximately
2,000 cfs will be discharged through the ice and trash sluiceway for 24 hours per day
during the juvenile passage season. New traveling screens will be installed in all turbine
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units and fish will exit gatewells tiuough new 14-inch orifices. This will be an interim

operation until a new juvenile system is on line in 1996.

® Spill as needed to protect endangered species may be requested by the FPC,
Spring spill will occur for 12 hours nightly (1800 - 0600 hours) from April 15 through
May 31, at a level of 60% of instantaneous project discharge. Summer spill will occur
for 12 hours nightly (1800 - 0600 hours) from June 1 through August 22, at a level of
30% of instantaneous project discharge. Spill will be scheduled according to procedures
described in Appendix E.

(2) Operation for Adult Passage.

® Operate project facilities throughout the year in accordance with operating

criteria contained in Appendix A.
(3) Research.

® The south shore ladder trap will operate periodically during September and
October to collect fish for tagging in the adult fish migration studies.

f. Lower Monumental Dam.

New juvenile fish transportation facilities will operate in 1993 and will be evaluated
by researchers. All generation units will be screened; guided fish will be either collected
and transported or, if flows are high enough, bypassed to the tailrace near the north

shore.

(1) Operation for Juvenile Passage.

® Operate juvenile fish passage facilities from April 1 through November 30 in
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accordance with project operation criteria contained in Appendix A and the FTOT annual
work plan located at appendix B.

(2) Operation for Adult Passage.

® Operate project facilities throughout the year in accordance with operating
criteria contained in Appendix A.

(3) Research.

® Special tests on juvenile fish passage through the outfall pipe and holding
and loading facilities will be conducted in April. This may require special unit operation
during test periods.

® Adult fish migration studies will require alternating two-week periods of
nighttime zero flow (2300 - 0500 hours) and minimum flow (at least 11.5 kcfs) from
September through November.

g. Little Goose Dam.

All generation units at Little Goose are screened. The project has facilities to
separate juvenile fish by size, then bypass them either directly to the tailrace or to
holding ponds for transport by barge or truck to in-river release sites below Bonneville

Dam.

(1) Operation for Juvenile Passage.

® Operate juvenile fish passage facilities from April 1 through November 30 in
accordance with operating criteria contained in Appendix A and the FTOT Annual Work
Plan located at Appendix B. Fish will be transported through October 31.

10



(2) Operation for Adult Passage.

® Operate project facilities throughout the year in accordance with operating

criteria as shown in Appendix A.

(3) Research.

® Tests of extended length traveling screens for the juvenile bypass system will
be conducted in 1993, from mid-April through May. This will require outages of units 4
and 5 from April 1 through May 31, except for approximately 1-2 hours nightly while
tests are underway. Brief outages of unit 3 also will occur during spring testing. Unit
outages may be extended if excessive descaling or mortality is observed in association

with test screen operation.

® Adult fish migration studies will require alternating two-week periods of
nighttime zero flow (2300 - 0500 hours) and minimum flow (11.5 kcfs or greater) from
September through November.

h. Lower Granite Dam.

All generation units at Lower Granite are screened. The project has facilities to
bypass juvenile fish either directly to the tailrace or to holding ponds for transport by
barge or truck to below Bonneville Dam.

(1) Operation for Juvenile Passage.

® Operate juvenile fish passage facilities from April 1 through November 30 in
accordance with operating criteria as shown in appendix A and the FTOT Annual Work
Plan located at Appendix B. Fish will be transported through October 31.

(2) Operation for Adult Passage.
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® Operate project facilities throughout the year in accordance with operating

criteria as shown in Appendix A.

(3) Research.

® Adult fish migration studies will require alternating two-week periods of
nighttime zero flow (2300 - 0500 hours) and minimum flow (at least 11.5 kcfs) from
September through November.

6. Implementation of the Fish Passage Plan.

Implementation of the 1993 FPP will require that the Corps coordinate with BPA,
Indian tribes, Federal and state fisheries agencies, and the FOEC. The FPC will be point
of contact for the fisheries agencies and tribes. The RCC will coordinate operations of
Corps projects that could affect system water management, spill, unit availability, or
other project uses. District biologists may coordinate directly with the fisheries agencies

and tribes on other project-specific operations that do not have system impacts.

RCC daily briefings are held at 1300 hours, Monday through Friday, in the U.S.
Custom House, Portland, Oregon. Immediately following these briefings, RCC
representatives will be available to meet with FPC to discuss the latest weather and runoff
forecasts, as well as fish, hydrologic, and power information to assist in the planning of
operations for fish passage for the next few days. Fishery operations or requests by FPC
can then be evaluated in the next days’ forecast runs for overall system operational
planning. The Corps also will consult with NMFS when necessary to meet ESA
requirements for endangered or threatened salmon species.

a. Responsibilities of Parties.

1. U.S. Army Corps of Engineers.
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(@) Provide timely formulation of runoff volume forecasts in January,
February, March, April, May, and June to enable the fishery agencies, tribes, and those
in energy production and marketing as much lead time as possible to prepare for

operations relative to the impending fish migration.

(b) In cooperation with the fisheries agencies and tribes, provide monitoring,

surveillance, and reporting at Corps projects throughout the migration period.

(c) Discuss project operations with regard to releases and/or transport of
hatchery stocks with FPC.

(d) Discuss planned project and reservoir operations with the power and
fisheries entities to assure that operating flexibility is made available for both fish passage

and energy production.
(e) Provide timely information on all proposed and/or scheduled studies or
special operations which may negatively impact or otherwise constrain fish passage or

energy production. Discuss unforeseen changes in fish passage operation with FPC.

(f) In the event that specific spill requests by FPC are not implemented or are

modified, provide a written explanation.

(g) Carry out routine and emergency fish passage operations and maintenance

procedures in accordance with criteria in Appendix A.

(h) Conduct the Dissolved Gas Monitoring Program, described in Appendix D.

(i) Consult with NMFS on operational actions that might impact threatened or
endangered salmon species.

2. Fisheries agencies and Indian tribes.
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(@) Request flow augmentation and spill for fish in accordance with the
amended NPPC Fish and Wildlife Program and to protect endangered species.

(b) Provide RCC with a spill priority list and updates as needed.

(c) Provide monitoring and surveillance throughout the migration period at
predetermined locations, such as Smolt Monitoring Program sample sites.

(d) Provide status reports on the timing of the downstream migration, including
pertinent marked fish release and recovery data, with weekly written reports estimating
percentage of run past key projects.

(e) Where biologically feasible, coordinate hatchery releases to ensure they are
protected by regulated fish flows and spills. Provide and update hatchery release
schedules weekly.

(f) Provide appraisal to the operating agencies of the amount of flexibility
available in fisheries operations while maintaining acceptable conditions for migrants.

This information can be used to maximize other project uses, including power generation.

(2) Provide information on all proposed and scheduled studies or special
operations designed to improve fish passage operations which may affect energy

production or project operation. Discuss unforeseen changes with the Corps.
(h) Assure that all viable methods and procedures to reduce mortality to
migrants are utilized. In addition to spilling water this would include such operations as

collection and transportation of migrants, use of ice and trash sluiceways, and others.

(1) Through the FPC, coordinate fisheries input to Corps water management

decisions.
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3. Bonneville Power Administration.

(@ Report to RCC on updated load-resource studies during the April to
September period to supplement the National Weather Service River Forecast Center’s

runoff volume forecast for fish passage planning assistance.

(b) Provide to RCC and FPC, the BPA estimate of water available for
involuntary spill.

(c) Provide to RCC and FPC, the BPA estimate of power market impacts of
requested spill operations.

(d) Utilize available flexibility of the Federal Columbia River Power System to

shape flow requirements, spill priorities, and plant generation consistent with BPA’s

policies and statutory requirements related to fish protection.

(¢) Adjust system generation to provide adequate water to meet fishery
operations requirements in accordance with spill amendment Section III, Paragraphs b.2 -
b.17 (except b.5, b.6, and b.14), as modified to provide for nonpower uses (Appendix
E).

(f) Implement spill priorities on a real-time, hourly basis.

(2) Provide information on unit operation within 1% of peak efficiency, as

indicated in Appendix C.

4. Mid-Columbia Public Utility Districts.

Operate projects for spill transfer in accordance with provisions of the FPP with one
and one-half hours notification to start or stop spill.
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b. Coordination Procedures.

1. Annual coordination for the FPP.

Annual revisions to the FPP will be coordinated through the FPDEP-TCC Fish
Facilities O&M Subcommittee. Suggested revisions will be submitted to the
Subcommittee by November 1 of each year for the next year’s FPP. Draft FPP sections
will be provided for regional review by December 15, with review comments to be |
received by February 1. The final document will be published by March 1. The FPP
will be effective for the one year period beginning March 1 and ending February 28 of
the following year. The completed annual FPP will be forwarded to the FOEC as part of
the Corps’ overall river operation plan.

2. Day-to-day coordination of river system.

(a) Water Budget and reservoir operations requests.

Procedures agreed upon in the Corps’ 1993 Water Budget and Reservoir Operations
Coordinated Plan of Operation (CPO) will be followed in making and implementing fish
operations requests. These include requirements and schedules for coordination meetings,
in-season briefings, water use accounting, providing information, and making and
implementing requests. In summary, the FPC is responsible for fish operations
coordination and requests. Requests will be implemented if they conform to the CPO and
do not conflict with other non-power requirements. This determination will be made by
RCC.

If a Water Budget request is not implementable or modifications are made, these will
be documented by RCC and an explanation provided to the FPC and the NPPC fish
passage advisor.

(b) Spill amendment requests.
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In 1993, the Corps will continue to implement the NPPC Fish & Wildlife Program
spill amendments’ project spill provisions to the fullest extent practicable. In this regard,
procedures specified in Section III, Paragraphs b.2 - b.17 (except b.5, b.6, and b.14), of
the spill agreement (Appendix E) will be followed by the FPC and RCC in submitting
and implementing fish spill requests for The Dalles and John Day. The FPC will submit
daily spill requests, including reiterations of existing requests, if there are no changes in
project spill. Requests are to be submitted by the deadlines specified in Appendix E,
which require specific lead times for requests prior to implementation.

RCC will coordinate with BPA daily on each project spill request, and will implement

a request if the following conditions are met:

(1) BPA agrees to the power loss.

(2) The request is consistent with dates, hours, and percentage criteria shown in

Appendix E.

(3) Spill does not cause adverse nonpower or safety impacts.

(c) Special operations requests (fisheries requests and Corps O&M

activities).

Requests for special operations for fish needs outside Water Budget and fish spill
requests will be received from the FPC for consideration by RCC. Prior coordination of
these requests with RCC is strongly encouraged. RCC will consider degree of fisheries
need along with extent of impacts on power and nonpower project uses, and project
O&M requirements, in making its implementation decision. Modifications to requests
will be coordinated with the FPC prior to implementation.

Corps project requests related to O&M activities will be evaluated for impacts on fish

migration, including coordination with the FPC. Sufficient lead time will be given on a
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planned operation whenever practical, to allow ample consideration of fishery impacts in
RCC’s decision. As much lead time as possible will be provided for emergency actions.

After-action coordination will occur when advance notice is not possible.

(d) Other operational requests.

As with Corps O&M requests, all other operational requests will be evaluated for
impacts on fish migration, including coordination with the FPC. Except if necessary for
emergency actions, adequate time will be allowed for evaluation of all project impacts,

including fisheries, prior to implementation.

(¢) Dispute resolution.

Disputes which cannot be resolved between the Corps and the fisheries agencies and
tribes, or other interests, will be brought before the FOEC for discussion and resolution.
If the FOEC is unable to resolve an issue, it will be forwarded, with alternative solutions
proposed, to the NPPC. The NPPC will provide a final recommendation to the Corps.
This recommendation will be fully considered by the North Pacific Divison Engineer for

final decision and implementation.
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APPENDIX A

OPERATION AND MAINTENANCE CRITERIA
FOR FISH PASSAGE FACILITIES
AT CORPS OF ENGINEERS PROJECTS



Bonneville Dam



REVISED MARCH 5 1993

1. BONNEVILLE DAM

A. Fish Passage Information. The locations of fish passage
facilities are shown on the following general site plans for
Bonneville Lock and Dam (Figure 1 through Figure 3).

1. Juvenile Fish Passage
a. Facilities Description
(1) First Powerhouse.

(a) Facilities Description. Juvenile fish passage
facilities at the Bonneville first powerhouse consist of STSs,
VBSs, 12" gatewell orifices, fish bypass channel, excess water
elimination facility, fish sampler, and a 24" fish transport pipe
to the tailrace. 2All 10 main turbine units have STSs. A small
unit (unit "O") is located at the south end of the powerhouse and
is not equipped with screens. It is used for back-up station
service and does not currently operate often.

There are also small channels associated with the auxiliary
water intakes for adult fishways at the south end of the power-
house and at both ends of the spillway. These older juvenile
fish passage channels discharge into the adult fishways at the
ends of the spillway and into the ice & trash sluiceway at the
south end of the powerhouse.

(2) Second Powerhouse.

(a) Facilities Description. Juvenile fish passage
facilities at the Bonneville second powerhouse comprise turbine
intake extensions (TIEs), streamlined trash racks, STSs (recently
lowered for more effectiveness), VBSs, 2-12" orifices per gatew-
ell (with only one operating per gatewell) flowing into a fish
bypass channel, an excess water elimination facility, and a 36"
fish transport pipe which connects the bypass channel to the
tailrace. A juvenile fish sampling facility is included in the
bypass. All eight main turbine units have STSs, TIEs, and
streamlined trash racks. Two smaller turbines that supply adult
fishway auxiliary water do not have STSs, TIEs or streamlined
trash racks.

b. Juvenile Migration Timing. Maintenance of juvenile
fish facilities is scheduled for the period of approximately
December 1 through February 28 to reduce the impact on downstream
migrants until additional juvenile passage data are obtained.

The period required for facility operation will be reviewed based
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Table 1. Juvenile Fish Migration Timing at Bonneville Dam.

REVISED MARCH § 1993

% _PAST PROJECT*

1988

Yrlg. Chinook

10% 4/19

90% 5/21
Subyrlg. Chinook®

10% 6/9

90% 7/28
Steelhead

10% 4/26

90% 6/2
Coho

10% 5/6

90% 6/3
Sockeye

10% 5/14

90% 6/2

1989

4/21
5/21

6/6
7/29

4/22
5/29

4/21
5/29

5/10
6/4

1990

4/16
5/22

6/7
7/12

5/1
6/4

4/23
6/9

5/8
6/5

1991

4/22
5/31

3/24
7/23

5/9
5/31

5/3
6/1

5/19
5/31

* Measured at the first powerhouse bypass trap.

1992

4/16
5/15

4/19
7/8

4/25
5/29

4/25
6/3

5/11
5/31

P Large spring releases of tule stock subyearling chinook in
Bonneville pool overshadow the summer upriver stock migra-
tion. To avoid this, June 1 is considered the beginning of
the upriver run. These dates are for the middle 80 percent
of the subyearling chinook run which occurs after this

date.

on actual sampling data of fish passing the project.
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2. Adult Fish Passage

a. Facilities Description. Adult fish passage facili-
ties at Bonneville Dam are composed of two main fishway segments.
The first powerhouse collection system with A-branch ladder and
the south spillway collection system with B-branch ladder join
together at The Bradford Island ladder to form the Bradford
Island fishway segment. The second powerhouse collection sys-
tem/ladder and the Cascades Island collection system/ladder join
together at the Washington shore to form the Washington Shore
fishway segment. Both the Bradford Island and the Washington
Shore fishways have counting stations. The second powerhouse
ladder has an adult fish sampling facility. All four collection
systems have auxiliary water supplies for fish attraction.

b. Adult Migration Timing. Upstream migrants are
present at the project throughout the year. Adult passage
facilities are operated year round. However, passage through the
winter months is relatively light and there is no regular fish
counting. Fish counting at Bonneville normally extends from
March 15 through November 15. Through March 15 to 31 and Noven-
ber 1 to 15, counting is done 8 hours per day. From April 1
through October 31, counting is done 16 hours per day.

Counting was expanded to 24 hours per day from June 1 through
August 15 in 1991 and 1992, during the sockeye passage season.
However, no similar counting is scheduled for 1993. Additional
special counting will occur through the winter of 92/93, (Novem-
ber 1 through March 31), 16 hours per day, to monitor the possi-
ble impacts of navigation lock construction activities on fish
passage.

Adult migration count data for Bonneville Dam have been col-
lected since 1938. Table 2 summarizes adult fish passage timing
through 1992. The primary passage period and the earliest and
latest peaks of migration recorded are listed for each species,
from fish counts compiled by the Corps.
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Adult Migration Timing from Fish Counts 1938-1992.

Species Passage Period Earliest Peak ILatest Peak
Spring Chinook 3/14 - 5/31 4/15 5/27
Summer Chinook 6/1 - 7/31 6/5 8/15
Fall Chinook 8/1 - 11/15 9/1 9/17
Steelhead 3/15 - 11/15 7/16 9/12
Coho 7/ - 11/15 8/29 9/18
Sockeye 5/ - 8/ 6/22 7/13

20

15

Thousands
S
o

8]

BONNEVILLE DAM SALMONIDS

AVERAGE PASSAGE, 1983-1882

01-Mar 31-Mar 30-Apr 30-May 29-Jun 23-Jul 28-Aug 27-Sep 27-Oct 26-Nov

Figure 4

. Adult Salmonid Passage at Bonneville Dam.
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B. Project Operation

1. General

a. Low FGE at the second powerhouse has been improved by

implementation of
intake extensions
ing the top three
streamlined trash
improvements will

three measures: 1) full installation of turbine
in front of alternate intake slots; 2) replac-
standard trash racks in each intake slot with
racks; and 3) lowering the STSs. These

be fully installed by the beginning of the fish

passage season (March 4) and previous restrictions on the opera-
tion of the second powerhouse will be discontinued. Guidance for
general flow distribution between powerhouses and spill is
provided in the main text of the Fish Passage Plan.

b. Summer operation: Studies specific to Bonneville
pro;ect indicate that fish survival rates for passage through
various routes differ between spring and summer. For this
reason, distribution of flow between powerhouses and spill will

change (see description in the main text of this plan) In
addition, all STSs will be removed, as an interim action until
bypass improvements are completed. The date to begin summer

operation will be

after June 15, when juvenile fish sampling

indicates that more than 50% of the juveniles passing the project
in a day are 0-age migrants, and this continues for 3 consecutive

days.

2. Spill Management.

a. General. Regardless of time of day, only one spill
schedule will be used at Bonneville Dam. See Table 3, page

BON-11.

b. Juvenile fish.

(1)

Spec1a1 powerhouse and spill operations will be

requested during spring and summer juvenile out-migration sea-

sons. Spill will

be provided according to guidance described in

the main text of this plan. Special operations will end no later
than 0500 on August 23.

(2) The second powerhouse ice and trash chute will be
operated for ice and trash removal and for emergency auxiliary
adult transportation channel water supply only as outlined under
Operating Standards for Adult Passage Facilities.
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c. Adult Fish

'(i) Spill requests by CBFWA will be based upon their
objective of obtaining 100 percent passage efficiency and avoid-
ance of delays at this project.

(2) During the adult fish passage period, daytime
spill (0500-2000 PST) will be limited to 75 kcfs whenever possi-
ble. Normally, this restriction will be from 0500 to 2000 hours
PST. However, during the sockeye passage season, June 1 through
August 15, the cap will apply from 0500 to 2100 hours PST.
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BAY NUMBER

9

10

11

4"

4"

43.9

4"

4"

47.0

4" 2 2 4" 21 70.3
4 2 2 4" ;2 74.0
4" 2 2 2_
2
4" 26 87.7
4" ;l 91.3
4" 28 94.8
4" ; 98.4

30
4" 2 2 2 :_3;_
4" 2 2 2 4" 32 109
P 21 2 2 4" 3; 112
P 2 | 2 2 4" 34 115
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BAY NUMBER

9

1

4" 4 3 2 2 2 2 2 2 2 2 2 3 4 4" 37 126
4" 4 3 2 2 2 2 2 1 2 2 2 2 3 4 4" 38 129
4" 4 3 2 2 2 2 2 2 2 2 2 2 3 4 4" 39 133

4" 4 4 2 2 2 2 2 2 2 2 2 3 3 4 4" 41 139
4 | 4| o 2 2|22 2]2]2]|2]2]3]a4]| 4] e | a2 143
4" 4 4 3 2 2 2 2 2 2
2 {2 |2]2|2]3
alalalala]s
| 4| 4 3 3|l 2]2]2]2]s3
4" 4 4 3 3 2 2 3 2 3
| 4| 4 3 32133 |21]3
33| 2]3
;5; -
4° 5 4 3 3 2 3 3 2 3 2 3 3 4 5 4" 51 174
4" 5 5 3 3 2 3 3 2 3 2 3 3 4 5 4" 52 178
4" 5 5 3 3 2 3 3 2 3 2 3 3
3 3 3 2 3 3
st 2l
4" 5 5 3 3 3 3 3 3 3 2 3 4 5 5 4" 56 192
| 5] s 4 3 13§13 3|33 2]3]4]|s]| s | e 57 195
4" 5 5 4 3 3 3 3 3 3 2 3 4 5 5 4" cQ 199
Gate settings, or "dogs", create the following openings.
1= 1.0'; 2 = 2.9'; 3= 4.9'; 4 = 6.8'; 5= 8.7';
6 = 10.6"'; 7 = 12.6"'; 8 = 14.5"'; 9 = 16.4"; 10 = 18.3";
11 = 20.2'; 12 = 22.1'; 13 = 24.1"; 14 = 26.0°
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3. Dissolved Gas Management and Control. Implementation of
spill requests will take into account dissolved gas monitoring
data and the observed condition of migrant juveniles and adults,
along with juvenile migration monitoring data. Total dissolved
gas monitoring during 1993 will be from a station located about
six miles below Bonneville Dam (Warrendale). Dissolved gas data
will be reported every four hours from the first week of March
through September 30. Related data for Bonneville Dam reported
at the same time will be spill volume and total project flow.
The dissolved gas monitoring system is described in detail in
Appendix B.

Excessive Total Dissolved Gas levels, which may harm fish,
will be controlled to the extent possible, subject to river flow
conditions. Control measures will include system spill alloca-
tions through the spill priority list issued by RCC, nighttime or
daytime spill limits, and shaping of spill discharge.

4. Juvenile Fish Passage Facilities
a. First Powerhouse
(1) operating Criteria
(a) Prior to the Juvenile Fish Passage Season:

i) Remove debris from forebay, trashracks and
gatewell slots such that these areas are free of debris on March
4.

ii) Inspect VBSs for damage, holes, debris
accumulations and protrusions (video inspection acceptable).
Clean and repair as necessary, such that all VBSs are functional
on March 4.

iii) Inspect each STS and operate on trial run
(dogged off at deck level). Install STS in each slot of opera-
tional units by the end of the last work day in the work week
closest to March 1. 1In 1993, this will be March 4.

iv) Inspect and, where necessary, clean
and/or repair all gatewell orifices and orifice lighting systems
such that the orifices and associated systems are fully function-
able by March 4.

v) Inspect and, where necessary, clean and/or
repair dewatering screens and associated equipment.
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vi) Inspect and correct any deficiencies of
DSM channel and outfall conduit walls and floor.

vii) Inspect and where necessary repair or
install avian predator control lines.

viii) Inspect and where necessary repair spill
gates and control systems. Spillway, except for coordinated
exceptions, must be able to achieve spill patterns on March 4.

) ix) The results of all inspections and the
readiness of the facilities for operation will be verbally
reported to a FPDEP-TCC or fish facility O&M sub-committee
meeting immediately prior to the fish passage season.

(b) Juvenile Fish Passage Season. The 1993
juvenile fish passage season for the first powerhouse will be

from March 4 through November 28.!

i) Gatewell drawdown should be measured a
minimum of once per week. Remove debris from forebay and trash
racks as required to maintain less than 1.5 feet of total draw-
down in gatewell, as indicated by fish condition (e.g., higher
than expected descaling), or as determined by the Project Biolo-
gist. STSs in units being raked should be run in continuous mode
during raking operation. Gatewell orifices of the unit being
raked must be closed during the procedure.

ii) Operate STSs at 55° angle from vertical.

iii) 1Inspect each STS once per month and each
VBS a minimum of once every three months (video is acceptable).
Less frequent inspections may be allowed by the Project Biologist
on STSs which have operated very little since their last inspec-
tion. Preferably, until the ability to inspect more quickly is
developed (see below), VBS inspections will occur immediately
prior to peaks in juvenile fish migrations, which begin about May
1, mid~July and September 1. Inspections should be concentrated
on the priority units and others with long operating times. More

! The passage season begins on the date of a work week end
which is closest to 1 March, and ends on the Monday which is
closest to 30 November. Bonneville project's current work week is
Monday through Thursday. Therefore, for 1993, the juvenile fish
passage season would be March 4 through November 28. However, the
first powerhouse juvenile fish protection facilities (STSs, etc.)
will be in place for an early fish release from Spring Creek NFH,
if scheduled to occur before March 4.
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frequent inspections may be required by the Project Biologist or
under the following conditions: 1) deterioration of fish condi- _
tion; 2) increased debris load in bypass system; and 3) other
indications of STS or VBS malfunctions or failure.

Records of inspections or summary of such records will be made
available to the FPC by January 1.

iv) Operate all gatewell orifice systems.
Inspect each daily to assure that the orifice valves and lights
are operating correctly. Back-flush at least every day or more
often if indicated by debris accumulations. Replace all burned
out orifice lights within 24 hours.

v) In the DSM downwell area?:

a) Maintain between 0.9 and 1.3 feet of
depth, 1 foot preferred, over the end of the DSM inclined dewat-
ering screen.

b) Maintain differential between forebay and
dewatering screen between 5.3 and 5.7 feet.

c) Maintain drop from dewatering screen to
water surface in down-well between 3.0 and 4.5 feet.

d) Operate dewatering screen trash sweep 1
revolution at 20 minute intervals. The interval between opera-
tions may be doubled when the amount of debris passing is light.

vi) Inspect each STS amp gauge readings at
least once each shift and record readings once per day. If an STS

2, standards listed are for normal operation. During smolt

sampling, depth of water over the inclined screen and elevation of
the water surface in the downwell are lowered.
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failure occurs, then follow procedures in the Fish Facilities
Maintenance Plan, see page BON-25. N

vii) 1Inspect all STS gatewells daily. The
project will make an effort to clean before gatewell water
surface becomes one-half covered with debris. Turbines with a
gatewell fully covered with debris will not be operated except to
be in compliance with other coordinated fishery measures, and
then only on a last on/first off basis. The first powerhouse
gatewell orifices should be closed during the debarking opera-
tion. After debarking a gatewell, back-flush the orifice in that
gatewell. Check gatewell drawdown.

viii) Visible accumulations of oil (e.g. oil
slick), in a gate slot will be removed within 24 hours. When
this is not possible, the orifice will be closed and the turbine
unit will be shut down until cleaning is accomplished.

ix) Coordinate gatewell cleaning with person-
nel operating downstream migrant sampling facilities.

x) Inspect and maintain the avian predator
control lines strung over the tailrace and juvenile fish release
areas.

xi) Remove all STSs during the summer. The
date to begin pulling screens will be after June 15, when juve-
nile fish sampling indicates that more than 50% of the juveniles
passing the project in a day are 0O-age migrants. This would need
to occur for 3 consecutive days.

xii) Prior to the summer season, turbine units
without full complements of STSs will not operate, except on a
last on/first off basis, to be in compliance with other coordi-
nated fishery measures.

_operation ¢
ss otherwise
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‘ xiii) Between June 1 and August 23, and during
periods of spill through the rest of the juvenile fish passage
season, open sluice gate 7A to a depth of 3.5 feet and 10C to a
depth of 2.5 feet below the minimum expected forebay elevation!
(see endnotes, page BON-41). Whenever the old juvenile fish
bypass located at the south end of the powerhouse operates, some
flow must be maintained through the ice & trash sluiceway, since
the bypass flows into the sluiceway.

xiv) Inspect juvenile fish passage facilities

twice per day, except where other guidance is provided elsewhere
within this plan for specific facilities.
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(c) Winter Maintenance Season for 1993/94 will
be November 29 through March 3.3 .

i) All STSs removed.

ii) DSM channel may be dewatered throughout
most of this period if STSs must be stored beneath the intake
deck, which places the STSs directly in front of the gatewell
orifices (see Dewatering Procedures, page BON-36).

b. 8Second Powerhouse
(1) Operating Criteria
(a) Prior to the Juvenile Fish Passage Season

i) Remove debris from forebay, trash racks and
gatewell slots such that these areas are free of debris on March
4.

ii) Inspect VBSs for damage, holes, debris
accumulations or protrusions (video inspection acceptable).
Clean and repair as necessary, such that all VBSs in operable
units are functionable on March 4.

iii) 1Inspect each STS and operate on trial run
(dogged off at deck level).

iv) Install STS in each intake of operational
units by March 4.4

v) Inspect and, where necessary, clean and/or
repair all gatewell orifices and orifice lighting systems such
that the orifices and associated systems are fully functionable
by March 4.

3 The winter maintenance season begins on the Monday which is
closest to 30 November and ends on the date of the work week end
which is closest to 1 March. Bonneville project's current work
week 1is Monday through Thursday. Therefore, for 1993/94, the
maintenance season is November 29 through March 3.

4 sSecond powerhouse STSs are to be installed by the date of
a work week end which is closest to 1 March. For 1993, this is
March 4.
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vi) Inspect and, where necessary, clean and/or
repair dewatering screens and associated equipment.

vii) Inspect and correct any deficiencies of
DSM channel and conduit outfall walls and floor.

viii) Install, inspect and maintain avian
predation control lines in the tailrace area, except when fish
research precludes the installation.

(b) Juvenile Fish Passage Season. The 1993
juvenlle fish passage season will be March 4 through November
28.°

i) Gatewell drawdown should be measured a
minimum of once per week. Remove debris from forebay and trash
racks as required to maintain less than 1.5 feet of drawdown in
gatewell or as indicated by fish condition (e.g., higher than
expected descaling) or as determined by the Project Biologist.
STSs in units being raked should be run in continuous operating
mode during raking operation. Gatewell orifices of the unit
being raked must be closed during the procedure.

ii) Operate STSs at angle of 60° from vertical.

iii) Inspect each STS once per month and each
VBS a minimum of once every three months (video is acceptable).
Less frequent inspections may be allowed by the Project Biologist
on STSs which have operated very little since their last in-
spection. Preferably, until the ability to inspect more quickly
is developed (see below), VBS inspections will occur immediately
prior to peaks in juvenile fish migrations, which begin about May
1, mid-July and September 1. Inspections should be concentrated
on the priority units and those others with the longer operating
time. More frequent inspections may be required by the Project

5 The juvenile fish passage season begins on the date of a

work week end which is closest to 1 March, and ends on the Monday
which is closest to 30 November. Bonneville project's current work
week is Monday through Thursday. Therefore, for 1993, the juvenile
passage season is March 4 through November 28.
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Biologist or under the following conditions: 1) deterioration of
fish conditions; 2) increased debris load in bypass system; and _
3) other indications of STS or VBS malfunctions or failure.

If STS or VBS damage or plugging is detected, follow proce-
dures in Fish Facilities Maintenance Plan. Records of inspec-
tions or summary of such records will be made available to the
FPC by January 1 upon request.

iv) Operate all gatewell orifice systems.
Inspect each daily to assure that the orifice valves and lights
are operating correctly. Orifices with less than a clear flow
jet should be cleaned at least once per day. Replace all burned
out orifice lights within 24 hours.

v) Inspect each STS amp gauge at least once
each shift and record reading once per day. If an STS failure
occurs, then follow procedures in Fish Facilities Maintenance
Plan (page BON-24).

vi) Inspect all STS gatewells daily. The
Project will make an effort to clean them before they become half
covered with debris. Turbines with a gatewell fully covered with
debris will not be operated, except on a last on/first off basis,
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to be in compliance with other coordinated fishery measures.
After debarking a gatewell, inspect and if necessary, clean the
orifice in that gatewell. Check gatewell drawdown.

vii) Visible accumulations of oil (e.g. oil
slick), in a gate slot will be removed within 24 hours. When
this is not possible, the orifice will be closed and the turbine
unit will be shut down until cleaning is accomplished.

viii) Coordinate gatewell cleaning with person-
nel operating downstream migrant sampling facilities.

ix) Remove all STSs during the summer. The
date to begin pulling screens will be after June 15, when juve- ‘
nile fish sampling indicates that more than 50% of the juveniles )
passing the project in a day are 0O-age migrants. This would need
to occur for 3 consecutive days.

¥) Inspect and maintain avian predation control
lines in the tailrace area, except when ongoing fish research
precludes the installation.

x1i) Prior to the summer season, turbine units
without full complements of STSs may not operate except to be in
compliance with other coordinated fishery measures.

peration of partially
 otherwise agreed to

xii) Maintain DSM water surface at unit #18
orifices between elevations 64.5 - 65.0.

xiii) Maintain water surface on dewatering
screen between elevations 60.8 - 61.2.
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xiv) Maintain water surface in downwell as
close as possible to 58.0 under the automatic control system.

xv) Inspect facilities twice per day.

(c) Winter Maintenance S8eason. The 1993/94
winter maintenance season is November 29 through March 3.°
However, the end of the season may be shortened for an early
Spring Creek NFH fish release.

All STSs removed. DSM dewatered (see Dewatering Procedures)
only when required for maintenance. The period of maintenance
should be minimized to the extent practicable. Facilities, when
operating, are to be inspected at least once per day to assure
criteria are being met.

¢ The winter maintenance season begins on the Monday clos-

est to November 30 and goes through the date of a work week end
which is closest to March 1. Bonneville project's current work
week is Monday through Thursday. Therefore, the 1992/93 mainte-
nance season is November 29 through March 3.
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5. Adult Fish Passage Facilities
a.'oﬁerating Criteria 7
(1) Prior to March 1

(a) Inspect all staff gauges and water level
indicators; repair and/or clean where necessary.

(b) Unless specially coordinated, dewater all
ladders and inspect all dewatered sections of fish facilities for
projections, debris or plugged orifices which could injure fish
or slow their progress up the ladder. Repair deficiencies.

(c) Inspect for, and, when necessary, clear
debris in the ladder exits.

(2) March 1 through November 30 (Adult Fish Passage
Period)

(a) All Adult Facilities

i) Water depth over fish ladder weirs: 1.3' %
0.1.

ii) Measure water temperature within each
ladder system to reveal if temperature variances exist between
locations.

iii) Head on all entrances: 1.0 to 2.0 feet
(1.5 feet preferred). Refer to maintenance plan when unable to
achieve head criterion.

iv) A transportation velocity of 1.5 to 4
feet per second (2.0 fps preferred) shall be maintained for the
full length of the powerhouse collection channel, the lower ends
of the fish ladders which are below the tailwater, and the
Upstream Migrant Transportation (UMT) channel.

v) Maximum of 6" head on the first powerhouse
attraction water intakes and trashracks at all the ladder exits,
with a 4" maximum head on all picket leads. Debris shall be
removed when significant amounts accumulate.

vi) Sstaff gauges and water level indicators
will be readable at all water levels encountered during the fish
passage period. Stillwells used in lieu of staff gauges will be
checked for calibration once per week.
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vii) At the end of each fish counting day,
fully open counting station crowders and leave fish passage slot
lighted over night.

viii) Inspect facilities twice per day.
(b) Spillway Ladders

i) Spill bay gates 1 and 18 shall be open 4
inches to attract adult migrating fish to the adjacent fishway
entrances, throughout the adult fish passage season.

ii) Side entrances SW-SG-5 and SO-SG-7 and
downstream entrances SW-SG-1 and SO-SG-2 shall operate as contin-
uously open free-flowing vertical slots. Downstream entrances
SW- SG-3 and S0-SG-4 (adjacent to shore) consist of pairs of
sluice gates. When the tailwater is below 9 feet, both gates
shall be open. When the tailwater is between 9 and 17 feet, the
south sluice gate shall close. When the tailwater exceeds 17
feet, both sluice gates shall close.

(¢) First Powerhouse

i) Entrance gate 65 operates as an adjustable
height submerged weir with crest elevation 8 feet or greater
below tailwater for tailwater elevations above 17.0. For tail-
water elevations below 17.0, the weir is fully lowered with crest
at elevation 8.5.

ii) Entrance gate 64 is a submerged orifice
entrance which operates according to tailwater elevation. The
gate fully closes when tailwater exceeds 17'. It fully opens
when tailwater is below 8'. Between these elevations, the gate
positions to compensate for limited flow through gate 65.

iii) Operate powerhouse entrance gates 9, 21,
34, 58 and 62.

Orifice A (lower sluice gate) operates
(opens) from tailwater elevation 7 to 16 on a rising tailwater
and elevation 15 to 7 on a falling tailwater.

Orifice B (upper telescoping gate)
operates from tailwater elevation 16 to 38 on a rising tailwater
and 38 to 15 when tailwater drops.

iv) Powerhouse entrance gate 1 operates as an

adjustable height submerged weir which acts as the primary
control to regulate head between the collection channel and
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tailrace (head on all entrances). Entrance gate 2 is a submerged
orifice entrance which operates only when entrance gate 1 is
completely lowered to regulate the head between the collection
channel and tailrace at lower tailwater elevations. Gate 1 is
fully lowered when the tailwater is below 22.0; then gate 2 takes
over fishway head regulation.

(d) Second Powerhouse

i) Operate all north (NUE and NDE) and south
(SUE and SDE) entrances. Operate weir crests at elevation 1.0
(fully lowered) for tailwater elevations up to 14.0. For tail-
water elevations greater than 14.0, operate weir crest 13.0 feet
or greater below tailwater.

ii) Operate all 12 powerhouse floating gate
fishway entrances.

(e) Spillway Operations

Bonneville Dam uses a single spill schedule
for use both day and night (Table 3).

b. December 1 through February (Winter Operating Period)

(1) Operate the adult fish passage facilities
according to the fish passage period standards above, except
systems may be dewatered or operated out of criteria for repair
and maintenance. Adult facilities to be inspected once per day
to assure operation as per standards above. Only one of the
ladders servicing the two powerhouses and the associated power-
house collection system (including the auxiliary water supply
system) may be out of service or operating out of standard
operating criteria at any one time unless specially coordinated.
The units in the powerhouse with the fully operating fish facili-
ty will be first on, last off to meet power demand, except when
the powerhouse 1 collection facility is out of service, units 1,
2 and 10 will continue to operate. One of the two ladders
servicing the spill channel should be in full operation at all
times unless specially coordinated. Outages periods will be
minimized to the extent practicable.

(2) Spill bays 1 and 18 may be on seal throughout
the winter operating period.

(3) Adjust crowders at fish counting stations to
full open at the end of the counting season.
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C. Fish Pacilities Maintenance
1. General
a. Scheduled Maintenance

(1) Staff Gauges will be installed, cleaned and/or
repaired as required.

(2) A zebra mussel monitoring program will be
initiated this year. These organisms have become a serious
problem elsewhere in the country and are expected to eventually
develop in the Columbia.

2. Juvenile Fish Passage Facilities
a. Scheduled Maintenance

(1) Submersible Traveling Screens. The STS system
will receive preventive maintenance or repair at all times of the
year including the winter maintenance period when all STSs may be
removed from the intakes. Whenever a generator malfunctions or
is scheduled for maintenance, the three STSs in that turbine may
be maintained, repaired or exchanged for other STSs needing
maintenance or repair. One third of the STSs at Bonneville are
scheduled for complete overhaul each year resulting in a three-
year maintenance cycle unless future developments indicate that
longer life expectancy is possible.

(2) Juvenile Bypass System. The Bonneville juve-
nile bypass facilities will receive preventive maintenance at all
times of the year. During the juvenile fish passage season this
will normally be above water work such as maintenance of automat-
ic systems, air lines, electrical systems and monitoring equip-
ment. During the winter maintenance period the systems may be
dewatered downstream of the gatewell orifices. The systems will
then be visually inspected in all accessible areas for damaged
equipment and areas that may cause problems to the juvenile fish.
Any problem areas identified are repaired if the project is able.
In extreme cases the work will be contracted as soon as possible
or repaired during the next winter maintenance period. Modifica-
tions and general maintenance to the channels are also to be
completed at this time.

The trash racks are to be raked just prior to the juvenile
fish passage season and whenever trash accumulations are suspect-
ed because of increased head across the trash racks (>1.5') or
increased juvenile fish descaling. Additional raking of trash -
racks may be necessary when a storm brings large quantities of
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debris downriver to the project. Gatewell orifices of the unit
being raked should be closed during the procedure (applies only
to the first powerhouse).

(3) Turbines and Spillways. The maintenance and
routine repair of project turbines and spillways is a regular and
recurring process which requires that units be shut down for up
to two months (see Dewatering Plan). The schedule for this
maintenance will be reviewed by the Project and Operations
biologists and coordinated within NPP, NPD, BPA and FPC. Certain
turbine and spillway discharges at the projects are secondarily
used to attract adult fish to the areas of fishway entrances, to
keep predator fish from accumulating in the area of juvenile
release sites and to move juveniles downstream away from the
project. The maintenance schedules for these turbines and spill-
ways will reflect equal weighting given to fish, power and water
management and will be coordinated with the appropriate resource
agencies. No other fish related restrictions regarding mainte-
nance will be placed on any units at these projects, except as
specially coordinated.

Some types of maintenance on turbines will result in the
requirement to operate the turbine throughout its full capability
before returning the turbine to normal service. These operations
will be coordinated.

b. Unscheduled Maintenance

(1) Submersible Traveling Screens. If an STS or
VBS is found to be damaged or inoperative in an operating unit,
the unit will be regarded as an unscreened unit. The screen will
be repaired or replaced before returning the unit to normal
service.

(2) Juvenile Bypass System

(a) Bonneville project's juvenile bypass systems
are controlled by automatic systems. When an automatic system
fails, it can usually be operated manually. This allows either
facility to operate according to criteria while repair of the
automatic system is completed. Orifices allow fish out of the
gatewells into a bypass channel. When the orifices become
plugged with debris they are pneumatically cleaned out.

(b) Inspect all STS gatewells daily. The
project will make an effort to clean before gatewell water
surface becomes one-~half covered with debris. Turbines with a
gatewell fully covered with debris will not be operated, except
on a last on/first off basis, if required to be in compliance
with other coordinated fishery measures. This is to maintain
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clean orifices and minimize fish injury. The first powerhouse
gatewell orifices should be closed during the debarking opera-
tion. After debarking a gatewell, back-flush the orifice in that

gatewell. Check gatewell drawdown.

(c) Bonneville First Powerhouse - If any part of
the dewatering screen, downwell or juvenile release conduit
fails, making this portion of the system unsafe for juvenile
fish, the juveniles will be diverted to the ice and trash sluice-
way. This operating mode will require the gate at the south end
of the downstream migrant (DSM) channel to be removed and a stop-
log installed at the north end so migrants will flow down into
the ice and trash sluiceway channel. Sluiceway gate 7A will be
opened to a depth of 3.5 feet’? (see endnotes, page BON-38), gate
10C to 2.5 feet below the minimum expected forebay, and the ice
and trash sluiceway end gate will be opened to provide safe
transportation flows for juveniles. Forebay elevation will be
kept above 74.0 msl. to the extent practicable. The bypass will
then continue operating while repairs are completed. In either
operating mode, the orifices will be cleaned with the air pres-
sure system at least once per day, when plugged orifices are
indicated, or after trash rack raking and gatewell debarking.

(d) Bonneville Second Powerhouse - If the bypass
system fails in the dewatering section, downwell or release pipe,
fish may be released through the emergency relief conduit. This
operation will continue until repairs are accomplished or until
the end of the fish passage season. Any decision on whether or
not to shut this system down for dewatering and repairs will be
made in consultation with CBFWA. During this emergency operating
mode, power generation will be minimized at the second power-
house. Repairs will receive high priority.

(e) During fishway inspection the VBSs may be
found to be plugged or damaged. In these cases, the associated
unit will be regarded as if unscreened and repairs will be be
made before returning the unit to normal service.
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3. Turbines and Spillways

a. 8pill gate failure. If a spill gate becomes inopera-
ble, the operator will immediately notify the Operations supervi-
sor and Project Biologist to determine the best pattern to follow
until repairs are completed.

4. Adult Fish Passage Facilities
a. Scheduled Maintenance

(1) Fishway auxiliary water systems. Bonneville
Project auxiliary water systems consist of gravity flow and
hydroelectric generating systems. Preventive maintenance and
normal repair are carried out as needed throughout the year.

(2) Powerhouse and Spillway Adult Fish Collection
Systems. Preventive maintenance and repair occurs throughout the
year. During the adult fish passage season this maintenance will
not involve any operations which will cause failure to comply
with the adult fishway criteria except as specially coordinated
or as needed for semi-annual maintenance. Inspection of those
parts of the adult collection channel systems which require
dewatering, such as diffusion gratings, leads and entrance gates,
will be scheduled at least once every ten years with at least one
underwater inspection in between unless a channel must be dewat-
ered for fishway modifications or to correct observed problems
(See Dewatering Plans). Inspection by a diver or underwater video
system may be used for the underwater inspections. This sched-
uled inspection and any associated maintenance will occur during
the winter maintenance period unless specially coordinated. Any
non-routine maintenance and fishway modifications will be handled
on a case by case basis.

The Project Biologist or alternate Corps fisheries personnel
will attend all dewatering activities potentially involving fish,
as well as inspections to provide fishery input (See Dewatering
Plans, page BON-36).

(3) Adult Fish Ladders and Counting St