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INTRODUCTION

The Dalles Dam has specific requirements for Columbia River fish passage included in the annual Fish Passage
Plan. The Dalles Dam has two fish ladders for upstream adult fish passage, aswellasan ice trash sluiceway and
spillway used for juvenile fish and downstream steelhead kelt passage. The following documentisa summary of all
fish passage system operationthat occurred at The Dalles Dam in 2022 Inaddition Northern Wasco Co PUD owns
and operates a small turbine that supplies auxiliary water to the north fishway, which hasa complete juvenile bypass
system. Information onthis system can be acquired through Pacific States Marine Fish Commission weekly and
annual monitoring reports.

The following are dates fish passage systems were in service during 2022;
East Adult Fishway — Inservice 1/9/22 thru 12/5/22
North Adult Fishway— Inservice 2/17/22thru 1/8/23
Ice/Trash Sluiceway— Open for fish passage 3/1/22thru 12/15/22

Spillway - Open for fishpassage 4/10/22 thru 8/30/22

FISHWAY DEWATERING PROCEDURES

Dewatering fishways provides the best opportunity for maintenance and inspection. To dewater the fishladders, exit
bulkheads are installed and the ladder is allowed to drain. Entrance bulkheads are installed and dewatering pumps
operated to dewater all areas of fishways below tailwater elevation. Fisheries personnel enter these areasto salvage
trapped fish when water levels allow safe entry. Fish are pushed toward tailwater or captured. Captured fish are
transported to forebay or tailwater, depending on location, fish species, age class and stress levels. A follow up
inspection is made to capture missed fish. Efforts are made to provide continual water supply during the entire
operation to reduce fish stranding and stress. Fishway areas that cannot be dewatered are inspected by ROV
underwater camera.

Dewatering Fish Salvage Results

Navlock Dewatering 2/6/22 — Seven very old steelhead mortalities found on navlock floor.
North Fishladder 1/11/22 — 1 adult steelhead, 14 lamprey and 3 sturgeon removed and released toriver
North fishladderentrance 1/12/22 — no fish found

East Fishladder 12/6/22 — 1 adult/5 juvenile steelhead, 10 sturgeon and 300 northern pikeminnow removed and
released to river. Approximately 500 northern pikeminnow mortalities dueto stranding atop grating.

East Lower Channels — Not dewatered

MAINTENANCE ACCOMPLISHMENTS AND PLANS

-East exit control weir 155 removed for failure damage repairs.

-Eastexit weirs 155 and 154 lamprey orifices (1.5”°x12”)cut into bottom corners of weirs per PDT direction
-Removal of JP2 and JP4 weirs and gearboxes due to lack of need. Investigating need for JP6.

-North fishway rock wall reinforcementrepair awaiting budget approval.

-Annual vegetationremoval north fish ladder postponed. Looking into hiring contractor.

-New fishway entrance and exit weirautomation replacement completion target Feb 2023.

-East exit oilboom reinstalled with upgraded attachment slide rails.

-Engineerevaluation of east fishway diffuser valves to determine futurerehabplan.



-Fish units now gettingaquatic vegetation buildup. Required shutdown mid summer. Resurrectingold fish unit rake
system for future anticipated need.

Historical Overview of Fishway Modifications

~1985 -East fishladder count station and weir modifications

~1985 — North fishladder exit and weir modifications

~1990 — N'Wasco PUD turbin installed for generation from attraction flow

~1997 — North AWS plunge pool rock reinforcement mining straps

~1997 — South and north unused side entrances poured concrete wall

~2000 — Occlusionplates installed onsluicegates FU1-MU3 (failed passage improvement)

2000 — Fishway automation PLC installation

~2000 — Sluiceway surface collector tested

2000 — Closure ofall powerhouse floating orifice gates

2001 - Grating replacement north fishway entrance

~2002 — spillway vortex supression devicetested

2000 - East Fishway Dewatering Improvements (added pumps, new dewater bulkheads, new entrance weirs)
~2003 - J frame modification to occlusion plates (failed passage improvementagain, removed several years later)
~2005 — Entrance weir extensions to preventcontinued cable failures

2006 — Spillway 1-9 new wire ropes and gearboxes

~2007 — Spillwall 7/8

2010 - Spillwall 8/9

2010/11- Gratingreplacement east fishway Junction pool, east entrance, west entrance, southentrance
2010 — Countstations pickets raised 1.5” (lamprey improvement)

~2012 — East exit weir 159 weir rehabilitation

2012 —Floorramps for lamprey installed in floor of 2 east ladderweir steps

2013 — Eastexit weir 158 replaced with 2 leaf design

2014 —Floor plating over grating for lamprey improvement installed in orifices of lower east ladder weirs
2015 — Eastfishway Auxiliary Water System backup system

2017 — Eastladder exit FCQ7 power supply replacement

2017 — Entrance weir rounded caps for lamprey improvement

2019 — Eastexit derelict guides plated for lamprey improvement

2020/23- Fishway automation PLC and level sensor replacement

2022/23 - Exit weir 154-157 lamprey orifices added

Inspection Discussion

The followinginspection results show relative steady state for most fishway areas. Notable changes to fishway
operationinclude;

-East count station pickets weed buildup likely from missing exit floating oil boom. Reinstalled this winter.
-North PUD intakedifferential considerable less from last year due to PUD doing more frequent rake operation.
-East fishway exit weir 155 hoist damaged dueto limit failure. Forebay restriction helped maintain criteria .



Inspection Criteria Comparison Chart

2022 2021 2020 2019

Total Total Total Total
The Dalles Dam # % # % # % # %
Number of inspections 641 | 100% 691 | 100% | 933 100% 882 | 100%
NORTH FISHWAY out of criteria | out of criteria | out of criteria | out of criteria
Exit differential 0 0 0| 0.00% 0| 0.0% 0 0%
Count station differential 0 0 0| 0.00% 0| 0.0% 12 1.4%
Weir crest depth 0 0 0| 0.00% ol 0.0% 2 0.2%
Entrance differential 0 0 0| 0.00% 0| 0.0% 0 0.0%
Entrance weir N1 0 0 0| 0.00% 0| 0.0% 0 0.0%
Entrance weir N2 0 0 0| 0.00% 0| 0.0% 0 0.0%
PUD Intake differential 31| 4.8% 100| 14% 56| 6.0% 17 1.9%
EAST FISHWAY
Exit differential NA NA 110.10% 0| 0.0% 0 0.0%
Removable weirs 154-157 2| 0.3% 9| 1.30% 7| 0.8% 39 4.4%
Weir 158-159 differential 15| 2.3% 16 | 2.30% 19| 2.0% 11 1.3%
Count station differential 38| 5.9% 0| 0.00% o| 0.0% 0 0.0%
Weir crest depth 17| 2.7% 10| 1.40% 8| 0.9% 8 0.9%
Junction pool weir JP6 o| o 0| 0.00% 0| 0.0% 0 0.0%
East entrance differential 8| 1.2% 6| 0.80% 10| 1.1% 81 9.2%
Entrance weir E1 o| o 0| 0.00% o| 0.0% 7 0.8%
Entrance weir E2 7| 1.1% 18| 2.60% 0| 0.0% 65 7.4%
Entrance weir E3 51 0.7% 14| 2.00% 0| 0.0% 59 6.7%
Collection channel velocity 16| 2.4% 2| 0.30% 0| 0.0% 1 0.1%
West entrance differential o o 10| 1.50% 9| 1.0%| 119 | 13.5%
Entrance weir W1 5] 0.8% 12| 1.70% O 00% | 113 | 12.8%
Entrance weir W2 2| 0.3% 10| 1.50% o 00% | 114 | 12.9%
Entrance weir W3 0| 0 0| 0.00% 0| 0.0% 0 0.0%
South entrance differential 9| 1.4% 8| 1.10% 9| 1.0%| 114 | 12.2%
Entrance weir 51 17| 2.6% 20| 3.00% 0| 00% | 118 | 13.4%
Entrance weir 52 26| 4.0% 22| 3.10% 6| 06% | 117 | 13.3%
JUVENILE PASSAGE 0
Sluicegate operation ol o 0| 0.00% 13| 1.4% 7 0.8%
Turbine trashrack drawdown o| o 0| 0.00% o| 0.0% 0 0.0%
Spill volume NA NA NA NA o| 0.0% 0 0.0%
Spill Pattern NA NA NA NA 1| 0.1% 0 0.0%
Turbine Unit Priority NA NA NA NA 215| 23.0% | 187 | 21.2%
Turbine 1% Efficiency NA NA NA NA O 0.0% 0.1%




AQUATICVEGETATION CONCERN

In mid July the fish units stopped providing sufficient flow. Fish units were shutdown overnight to clear suspected
debris resulting in return to normal operation. More frequent gatewell differential monitoring started. An ROV
inspection of the intake trashrack was made in August revealing high level of aquatic vegetation coverage. A follow
up ROV inspectionwas made in Janruary to see if coverage persisted, butall trashracks were clear. Plansto resurrect
the derelict fish unit trashrack rake in casea similar problem occurs nextseason.

Thisincident isthe only recorded time of fish unit trashrack plugging. We suspectthere isa change in aquatic
vegetationvolume and/or species resulting in higher intake loading.

WATERVELOCITY

Velocity measurements taken with new flow meter at multiple locations. South entrance channel had consistently
higherthan 4 fps. All other areas were mostly within criteria range.

Flow meter velocity (ft/sec)
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GATEWELL/INTAKETRASH RACK DEBRIS MONITORING

Gatewell drawdowns are a frequent measurement of water level between forebay and gatewell used to determine
turbine intake trashrack debris loads. As in previousyears, allmaintained well within the criteria limit (+ or — 0.5”).
The Dallesdamis unique to other dams in that gatewell drawdown measurements have not been found outof criteria,
nor has gatewell debris been a problem. No juvenile salmonid mortilities were recorded during passage season in
2022. Gatewell orifices are being permanently closed due to the absence of screensand conservation of water. Thisis
done as units becomeavailable and workload allows. Forty two of 70 orifices have been closed.

Intakes at the AWS and the Fish Units (FU) experienced problems with aquatic weed debris plugging. Regular
monitoring was intiatiated to account for preventive maintenace due to plugging of these intakes. No raking was
available atthese locations, so periodic shutdown of FU and AWS was used to flush weed debris from intake screens.



WATER QUALITY

Temperature monitoringwith data loggers in each fishway is provided weekly in the fishway status reports.
Additional monitoring will be done to determine differences from upperto lower ladder asanlyized by FPC.

The following graph isa compilation of weekly readings collected by data loggers in the east and north fishladders.
Readings are taken immediately upstream of the count stations andthe lower entrance area of each ladder

Please referto link using The Dallesas destination.  The Dalles Ladder Temperatures

CALIBRATION

Calibration (comparing digital display and staff gauge readings vs tape measure or laser) checks on all water levels
and movable weirs/gates done weekly to assure accuracy. Maintenance is notified when theyare found off by more
than + or -0.3”. Human error and weather conditions are factored into the results and sometimes leave voids in data
table below (mechanical problems in yellow, spill related problems [iII03).
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Calibration Discussion

Out of calibration readings thatrequire maintenance are indicated by highlight. Out of calibration that was likely the
result of high tailwater, wind or other environmental factor was . Season 2022 had 94 out of calibration
recorded due to inability to adjust moving gates at east entrance (no events out of criteria). Repairs were donein
December 2022 dewater period thatshould greatly improve the reliability of thesegates. Priorseasonstotals include;
2021=58,2020=16,2019=46,2018=63,2017=127,2016=32,2015=24,2014 =22 and 2013 =28.

Installation of newautomation system scheduled for early 2023.

AVIAN PREDATION



https://www.fpc.org/smolt/smolt_queries/Q_ladderwatertempgraphv2.php

The three main piscivorous birds observed at The Dalles during juvenile salmonid migration are California gulks,
double crested cormorants and American white pelicans. The United States Department of Agriculture (USDA)was
contracted to provide avian hazingabatementvia pyrotechnicsfrom April 16 — July 31 for gulls and cormorants only.
Hazerswere presentduringall daylight hours. Generally, hazing by boat occurred the first half of the day (8hrs), then
hazing continued from the peninsula downstream of the Dalles bridge (SW4, 6 hrs). There were periods of time that
hazers could not use pyrotechniques due to barges and/or heavy wind days. High spill volumes in 2022 may have
effectedavian predation. USDA did not target pelicans dueto lack of authorization.

USDA hazers concentrated deterrents in zones upstream and downstream of the US-197 bridge but made frequent

visits to east ladder entrances, 180 bend and east exit to use pyrotechnicsto deter great blue heronsand cormorants.
Shortages of ammunition, staffand vessel breakdowns limited hazing efforts attimes.

BRINGONTHE FALCONS

Contractprocess began Sept. 2021 to hire falconerto provide service in early April,2022. Contractingdelays led to
the beginning of falconry abatement on projectnot startinguntil May 18", 2022 and lasted 30days.. Contractor Sky
Guardian arrived to find gullnumbers were around 100 or more actively feedingand many non-foraging on project.
The following graphs show possible affect of falcon abatement, However understanding there are numerous other
variables, we intend to start falconry in early April 2023 fora second year (60 days) of testing. USDA pyrotechnics
boat crews coordinated closely with falconry contractor to assist with boat transport onto lone pine island west to deter
gulls from non-foragingareas. Effort was concentrated into 3-5 days continuous falconry abatement, with intervak
of 2-3 days of no falconry to allow for falcons/hawks recovery. This is normal practice in falconry abatement and
should be further coordinated with USDA periods of activity and restrictions dueto weather or maintenance issues.

This falconry abatement effort coincided with significant declines in foraging and non-foraging gulls at The Dalles
project in 2022. Pelicanswere not targetted for abatement until July by falconer when thay began to enter the east
exit and upper weirs of the east ladder. Results indicated that falconry abatement was effective on pelicans when
targeted.
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Daily Gull Counts at TDA with Avg. Spill and Falconry Abatement, from April to
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Daily Average Number of Foraging Gulls
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Comparison of foraging gull counts at The Dalles and John Day projects in 2021 with no falconry abatement, and
2022 with falconry abatement 30 day trial at The Dalles only. Both projects have california and ring-bill gulls that
are likely nestingon Miller Rocks located betweenthe projects. Daily countsat The Dalles during the 2022 falconry
abatement show a significant reduction in foraging gulls within 1 week of beginning. The table below shows this
annual comparison, while the following table shows the same time periods at John Day project with significantly
higherforaginggullcountsin 2022, thanin the previous year 2021. Its possible that the increase in abatement, along
with other factors, at The Dalles or John Day relocated those foraging gullsto the John Day project in 2022.

Avian lines

Existing lines only show some deterrent effect on some Gull species. Lines do NOT deter pelicans, cormorants,
mergansers, eagles, grebes and bonaparte’s gull. While lines may move Gulls away from feeding hotspots, this may
only serve to enable pelicans and cormorants to dominate in hotspot feedingareas. Avianlinesare alsoinstalled and
maintained as needed, thoughmylar or other streamers cannotbe maintained due to cost and maintenance issues. See
figure foravian line locations. Lines were added (in green) in 2018 for more effectiveness through variable spill ranges
but no monitoring of has been doneand incidental monitorand daily counts do not show regular deterrence of Gulk.
Partial nettingwas effectively applied over east fishladder weirs downstream of the 180 bendto deterup to 15 great
blue herons. Monitoringwas increased, thatincluded daily counts by shore hazing staff as well as routine pyrotechnic
hazingand falconry abatement onthe eastladder.
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Laser

Agrilaser (handheld laser) use was used infrequently, again in October, 2022, and limited to targeting cormorants.
Agrilaser use continued during the winter months 2021/2022 to deter breeding cormorants from nesting on forebay
powerline towers. After April 2021 the green laser was ineffective at deterrence and nesting continued, increasing to
65 attempts. AfterJune 2022, nestson BPA towersappearedto fledge young.

AVIAN TRENDS

Daily counts were performed once daily by USACE fisheries staff alternating morning and afternoon observations. In addition
USDA staff performed counts once a day, and generally found more cormorants in certain areas. Inconsistencies in trainingand
methodology limit their use in this analysis. The graph below shows the reversal in the GULL counts trend in June 2022 during
falconry abatement trial of 30 days
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This table above compares the average number of the three key salmon predator birds at the Dalles counted daily in
zonesalternatingmorningand afternoon counts. While cormorants increased slightly, in the last couple of years the
numbers of gulls (california and ring-billed) were reduced significantly compared to previous years while numbers
of pelicans were reduced slightly compared to 2021. Cormorants continued to increase largely due to the breeding
colony on BPAtowers onprojectandtheir ability to avoid most abatement efforts.

PIT Tag Recovery/Data Upload

In orderto study theimpactof predatory birds on juvenile salmonabiomark PIT tag scanner was used to search areas
in SW4, PH1 and withinthe east fish ladder while de-watered. Areasknownto havetags depositedin previous years
were searched and few new tags were detected, or recovered in 2022. Shoreline areas with resting pelicans and
cormorants appeared to have fewer gulls present and in general there were fewer gulls in daily counts in 2022.

Further analysis of the tag histories and locations are underway. Ground scans were conducted in late 2020-2022
during east ladder dewatering and in January/February of 2021 on islands near dam. Scanners were again used to
search commonavian predator restingareas adjacent to feeding areas with sandand rock substrates in July 2022.
Tags found ondownstream islands are mostabundantatknownavian predator resting locations and were all
salmonandsteelhead.

Two aviancolonysites were created with the help of PTAGIS staffand Real Time Research. Sitescreatedare
(TDALP-Lone Pine island) and (TDATMI-Three Mile Islands). Tagrecoveries from east ladder will be uploaded to
existingsite TDAMRT that has records of tags associated with the pikeminnow dam angling program recoveries
includingtags recovered from smallmouthed bass. Only one newPIT tagwas recovered during eastladder dewater
in Dec.2022. PIT tags recovery fromthe udstream Heron colony 2021 have not been uploaded to ptagis.org.

PIT tags were recovered in March 2022 along the walkway leading out to the BPA towers along the north upriver
guidewallto the navigation lock. Thisisa known cormorant breeding colony with in excess of 65 nests attempted in
2022 from April to July. The area was scanned again in April, May, August and December 2022. A total of 79



recoveries were found on the walkway, peaking in late July, after cormorants breeding, had left the nests on BPA
towersunattended. A newsite breedingcolony was createdat PTAGIS.orgcalled TDBPAT. The walkway is only
8’ wide and is bounded by a curb on the southside. The vast majority of area under the towers if over waterand not
scannable.

TDBPAT CORMORANT COLONY AND GUIDEWALL
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Avian Discussion 2022

Project fisheries staff provided daily avian counts for the entire year. The highest bird counts were on the spilay
side of the dam downstream of The Dalles US-197 bridge (SW4). The majority of resting birds were cormorants in
the forebay (FB) often perched on the forebay transmission towers near the Washington shore and pelicans perched
ontherock islands upstream of the bridge (SW4). Daily counts were highly variable, but compared tothe 2015 daily
average observed during fish passage season (4/1-8/31), mean gull numbers reversed the trend in recent years and
were close to the normal range of 76 total gulls perday in 2015. Californiaand ring-billgulls did not return to project
to feed on immature shad in Nov./Dec. Daily meannumberof cormorants increased from 71 in 2021 to 87 in 2022.
We are hoping BPA install physical barriers to nesting on their towers. We will employ falconry abatement in March
of 2023 at cormorantnest sites.

Pelicans daily mean numbers declined from 82 in 2021 to 73 in 2022. Other fish eating birds in small numbers
included: great blue herons, grebes, mergansers, osprey and bald eagles. Greatblue herons may have some salmonid
predationasPIT tagrecoveries at nearby Brown’s (Rabbit island) show salmonids taken from nearby tirbutaries near
The Dalles Dam. Grebes were observed in the summer along with pelicans but the vast majority of grebes and
mergansers were in the fall and winter months during the juvenile shad outmigration. There continues to be high
numbers of bald eagles overwintering in Westrick Park, feeding primarily on post-spawn adult shad. Previous studies
have shown no impact with avian lines.report. Monitoring in 2023 intends to evaluate interactions of gull lines and
gulls aswellas falconry abatement and pyrotechnic deterrence. Efforts are being madeto increase the avianabatement
success within agency guidelines. Avian lines were maintained, hazing schedule is scrutinized and other means, such
as falconry abatement are being persued. The use of lethal removal at the dam has been requested by project since
2015 when the evidence of alarming PIT tag numbers was found on Miller rocks gull colony. This action is still
workingthrough NEPA Environmental Assessmentin hopes of spring 2023 approval.

NEARBY GULL BREEDING COLONY

Little Miller Island, Columbia River, RKM 331 is a well known nesting colony of 5-6000 breeding California gulls
and to lesser extent ring-bill gulls located east of Miller Island upstream of the mouth of the Deschutes river. Daily
counts of gulls at The Dalles and John Day likely reflect increased feed requirement of those breeding adults from
April to June each year. Since 2015, PIT recovery efforts from the island has revealed substantial predation on ESA
listed salmonid species, a proportion of which come form below The Dallesand John Day Dams. Tribal efforts were
madeto reduce thenumber of breeding birds on Miller rocks in March/April 2022 but were not likely fully successful.
Initiativeis underway to repeat this effort in 2023 with the possible addition of lethal removal.

Zebra/Quagga Mussel Monitoring

Six mussel samples were collected in 2022. No Dreissena mussels were detected during USACE and PSU
early detectionmonitoring throughout the Columbia River Basin in 2022. Monitoring was focused onwater bodies
with a high to medium likelihood of Dreissenamussel introduction and/ or establishment during the period of
expected peak mussel spawning based onwater temperature (July — September). Samplingalso occurred in Juneand
Octoberto accountfortheuncertainty associated with predicting mussel spawning and water temperatures. The
Dalles staff contributed 6 of the basin wide samples in 2022.
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SEA LIONS

-No sightings in tailrace during 2022



RESEARCH
The following are a list of fish related research and contract personnel that were on site during the 2021 passage
season;
Sky Guardian— Falconry contractor conducted 30 day trial of avianabatement.

4 Peaks— Fish counting contractors performed fish counts atthe northand east fishways via count stations.

Washington Dept of Fish and Wildlife — Conducted Pikeminnow dam angling primarily from powerhouse tailrace
deck. Total 650 pikeminnow removed. Bass and Walleye continue to be released.

Oregon Dept of Fish and Wildlife —Captured, tagged, and collected biological data from northern pikeminnow as part
of an evaluation of the Northern Pikeminnow Management Program.

Oregon Department of Fish and Wildlife and Fish Passage Center — Continued to provide once monthly fishway
inspections of adult and juvenile systems.

Pacific States Marine Fish Commission — FERC required sampling at the Northern Wasco County PUD intake
structure as per the Coorperative Agreement between Pacific States Marine Fisheries Commission and Wasco County
PUD.

Pacific States Marine Fisheries Commission PTAGIS Information System — monitored Thin WallPIT Tag detection
system in The Dalles east and north countstations.

U.S. Dept of Agriculture— Provided avian hazing of piscivorous birds to reduceavian predation on juvenile salmonids
May to August via pyrotechnics during juvenile passage season.

U. S. Geological Survey — Total Dissolved Gas (TDG) and water temperature monitoring.
CTUIR - Captured adult Pacific lamprey as part of the on-going project to restore lamprey to various tributaries.
END OF REPORT
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