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EXECUTIVE SUMMARY

The construction of Copco 1 DamOctober of 1912n the Klamath Rivemear the town of
Hornbrook Californiaresulted in blocking thenigration of anadromous fishes (fish that spend

time in the ocean for growth amaigrateto freshwater to reproduce) to all waters in the Klamath
River Basin upstream of Copco 1 Dam. Consequently, all anadromous fish runs above Copco 1
Dam were extirpatedrior to the construction of Copco 1 Dam, fall and sprung Chinook

Salmon, Coho Salmon, steelhead trout, and Pacific Lamprey were documented to have occurred
in the Upper Klamath Basin (see Hamilton et al. 2005 and Hamilton et al. 201i6ttorcal

description and characteristics of anadromous fishes in the Upper Klamath Basin). Subsequent
construction of Copco 2 Dam, J.C. Boyle Dam, and Iron Gate Dam on the Klamath River further
blocked migration of these fish.

The license to operate the Klamath Hyelectric Project (FERC Project No. 2082), owned and
operated by PacifiCorp located on the Klamath River in California and Oregon expired in 2006.
TheKlamath Hydroelectric Projeacludes the four Klamath River mainstem hydroelectric

dams (Iron Gate Dangopco 1, Copco 2, and J.C. Boyle Dam), along with several additional
hydropower facilities (e.g., Fall Creek, East Side, West Side and Bamp The relicensing of
these dams requires the owners of the project to include volitional passage of anafistresus
and associated water quantity and quality measures for passage. The passage requirement
resulted in the owner of the dams along with stakeholders to pursue an alternative to relicensing
the project in the form of an agreement to remove the dam00leKlamath Hydroelectric
Settlement Agreement (KHSA) set in motion the removal of the four mainstem hydroelectric
dams located on the Klamath River in California and Oregon. On September 23, 2016, the
Klamath River Renewal Corporation (KRRC), a fofit organization formed to serve as the
party responsible for the dam removal, applied to the Federal Energy Regulatory Commission
(FERC) to remove thiour dams and associated facilities that together form the Lower Klamath
Project (FERC Project No. 14808hich is currently part of the Klamath Hydroelectric Project
(FERC Project No. 2082). The current timeline for dam removasahgequent fish passage is
2023

In 2008 Oregon Department of Fish and Wildlife wrat@lan for the Reintroduction of
Anadromos Fish in the Upper Klamath BasfReintroduction Plan)The Reintroduction lan
sought and obtained approval from the Oregon Fish and Wildlife Commission to authorize
amendments to the Klamath River Basin Fish Management&janding the reintroducticemd
management of anadromous fishEse purpose of the Reintroduction Plan was to initiate the
efforts to reestablish anadromous fishes in the Oregon portion of the Klamath River Basin,
assuming volitional fish passage is provided throughout the KlaRiaén corridor. The
Reintroduction Plan and the associated Oregon policy (OARS8883890) state that a
Reintroduction Implementation Plan (this document) shall be prepared to guide the
reintroduction of Chinook Salmon, Coho Salmon, steelhead trout,aificR.amprey into the
Oregon portion of the Klamath River Basin, with the goal of establishingssiaining,
naturally produced populations.

vii



The Reintroduction Implementation Plan recommends spsep@sfic approaches to guide the
reintroduction of istorically present anadromous fishes. fath Chinook, Coho Salmon,
steelhead trout, and Pacific Lamprey are all found in habitat immediately below Iron Gate Dam.
When the dams are removed there is a high degree of confidence that individuals ofeitiese sp
will repopulatenewly available habitat on their own. Therefore, this plan recommends a
volitional approach to reintroduction of these fishes, in which no active measurastially be
taken to assist in repopulating habitat in the Upper Klafa#in. The only remaining

populations of springun Chinook Salmon in the Klamath Basin are located in the Trinity River
and Salmon River subasins (150 and 128 miles downstream of Iron Gate Dam, respectively).
Because of the long distance from Iron Gagen, and even further distance to newly available
habitat, to the source populations of spiing Chinook SalmofTrinity River and Salmon

River subbasins) these fish are unlikely t@populatehabitat in the upper basin on their own.
This plan recommaets and outlines the approaches for an active reintroduction program to
repopulate suitable habitat in the Upper Klamath Basin with spanghinook Salmon through
the use of releasing pathogstreened, hatchery reared juveniles from apaisin sourcenjost

likely from the Trinity River sukbasin).

The Reintroduction Implementation Plan includes@mmended stratedgr monitoringre-
establishmenbf anadromous fishes following the removal of the four Klamath Hydroelectric
dams. The strategy fononitoring will be focused on fundamental questidnmsmediately

following the availability of passage, monitoring will focus on determining if anadromous fishes
are migrating into habitat immediately above the dams. As fish populations become more widely
established, monitoring will be more specific and focusethanagement objectives, such as
determiningadult escapement, juvenipeoductivity, andspatial distributiorwithin each sub
basin.This plan recommends monitoring facilities and activities, such as the use of PIT and
telemetrytags, visual surveys, video weirs, and downstream juvenile traps, while also
recognizing that monitoring should be adaptable to other technologies and ntethelis

answer monitoring questions.

The content of the material in this plan was written by staff from Oregon Department of Fish and
Wildlife and The Klamath Tribes. Multiple meetings and document reviews with staff from
California Department of Fish amlildlife, National Marine Fisheries Service (NOAA), U.S.

Fish and Wildlife Service, U.S. Geologicair8ey, Yurok Tribe, Karuk Tribe, Hoopa Tribe,

Oregon State University, Humboldt State University, University of California (Davis), Trout
Unlimited, and Wid Salmon Center helped inform the material in this document.

Al t hough The Klamath Tri besd st afdbcurpeatttheyi ci pat
do not waive any sovereign rights or associated abilities of The Klamath Tribes.
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1. INTRODUCTION

The followingReintroduction Implementationidh recommendegffortsto be undertaken within
the Oregon portion of thdpperKlamath Basin to reintroduce anadromousédisto suitable,
historically occupiedireas above the site of Iron Gate D@iver kilometer;rkm 312 river mile
194). The recommendeeffforts shall take place within a sciedeased, adaptive framework that
will be incorporated into othefforts to restore keaquatic environments across the Klamath
Basin as a wholéther, simultaneougfforts are separate from those described in this
ImplementatiorPlan butwill affect the overallsucces®f reintroductiorand will require a
coordinated effort amoniglamath Basiragencies, Tribes, and various other interested
organizations

Key Considerations

1 Removing the lower four Klamath Hydroelectric Project (KHP) dams (J.C. Boyle Dam,
Copco 1 and 2 Dams, and Iron GBi@m) on the mainstem Klamath River or providing
volitional fish passage at these dams and the reservoirs behind them is esseméirtg
the objectives of this Reintroduction ImplementatidenP

1 Thereintroductionstrategies developed in this plan sreesponsé¢o the removal
of the four lowehydroelectricdamsanddoot i ncl ude strategi e:
remai no. scenario

1 For more information regarding the dam removal process visit the Klamath River
Renewal Corporation websiteldamathrenewal.org

1 We use the International Union for the Conservation of Nature (IUCN 1998)tidefiof
reintroductonas fian attempt to establish a species
historical range, but from which it has been
definition we consider two approaches to reintroduction

1 Natural repopulation (sometimes referred to as volitiomapopulatioror re
establishment where individuals from aearbysource populatiorepopulate
newly available habitadn their ownwithout human assistanéallowing barrier
removal The available terature sometimes refers to this approach as
recolonization.

and
1 Active repopulation (sometimes referred to astivereintroduction where

individuals areactivelytransplantedrom adistantsource populatiomto newly
available habitat above removed barriers.


http://www.klamathrenewal.org/

TheReintroductionmplementation Plan begins with a description of the Klamath Basiitsand
historicalruns of anadromous fisk It then outlines key issues and uncertaintiesriataffect
sucessful reintroductionf these fishesito the Oregon portion of the basin once fish passage is
restored through the Klamath Hydroelectric Project (KHP). Réiatroductionmplementation

Plan then sets fortbpeciesspecificapproachksto reintroducing anadromous fessto Oregon
waters within the basin, followed IBgctions describing strategies for monitoring and evaluating
volitional repopulatiorandtactics foractivelyrepopulatinghabitat withspringrun Chinook

Salmon

1.1 History
1.1.1 Hydrology, Ecology, dimate, and Native Fshes

The KlamathRiver drains 40,610 ki (15,680 square mile®asinin southern Oregon and

northern Californighatflows directly into the Pacific Ocean on the California cokgjyre

1). The ecological landscape of thasinreflectsits diverse geology. The upperost portion of

the basirhas been shapdyy the activity oflarge volcanoes and faulting that have created broad
valleys containing the largest natural lakes and wetlands in the area. Due to its location on the
east side of the Cascade Range, the upper portion of the Klamath Basin has a relatively dry, high
desert tmate (NRC 2004). Streams in the Upper Klamath Béd#fined as the Klamath Basin

above tle site of Iron Gate Dam, rkm 312n 193.9 include low gradient, meandering channels

fed bygroundwateispring sources argteepmontane tributaries that getuch of their water

from snow melt. Three major stream systems in the upper basin, Wood River, Williamson River,
and Sprague River (the Wi lliamsonds | argest t
Kl amath Lake (UKL, t heWateresitsthetGssuthera of@iéLshiroughat er b
Link River near the town of Klamath Falls, Oregon, and then flows into Lake Ewauna and Keno
Impoundmentfrom which it exits as the Klamath River. Below Kdnmgpoundmentthe

KlamathRiver flows through predomindly steep terrain as it passsough the southern
Cascaddrangeandthen the Siskiyou Muntains, the Tinity Alps, and the Coast Range

(collectively, the Klamath Mountaingn its way to the ocean. Within lower portions of the

Klamath Basin, below Iron @te Dam and particularly nearer the cotst river has more

seasonally variabldischarge patterns than upstream. This is debaoges irtlimate toward a

wetter and milder (warmer in the winter) coastal regime and a declining influence of the upper
bssi nds profuse groundwater (NRC 2004) .

The varied landscape of the Klamath Basin supports diverse populations of fishes, each
expressing life histories adapted to specific aquatic habitats. These populations include
anadromous runs of spring and falh Chnook Salmon ©@ncorhynchus tshawytsch&oho

Salmon Oncorhynchus kisutghsteelhead troutQncorhynchus mykigsPacific Lamprey

(Entosphenus tridentatys=ulachon Thaleichthys pacificysand Green SturgeoAdgipenser
medirostrig. Anadromous fishegsf the Klamath Basin are found in marine waters off California,
Oregon, and Washington. These fish provide opportunities for Tribal, commercial, and
recreational fishing, and support fishibgsed tourism along their coastal and inland migration
routes. Sathern Oregon/Northern California Coast (SONCC) Coho Salmon, which includes
populations in the Klamath Basin, are listed as Threatened under the federal Endangered Species



Area of Detai

—_—

Rogue River:

Oregon

California

N
0 25 50 Kilometers
| 1 1 1 |
I T T T 1
0 25 50 Miles

Figure 1-1. Selected hydrography of the Klamath Basin, including the distinction between the
upper (upstream of Iron Gate Dam) and lower basin (downstream of Iron Gate Dam). Locations
of dams in the Klamath Hydroelectric Project that are to be remozaRBy(Iron Gate Dam,

Copcol and 2 Dams, and J.C. Boyle Dam) are highlighted in red, and other major dams in the
Klamath Basin are shown. Tlearrentupstream extent of anadromous fishes is Iron Gate Dam.
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Act (ESA). In some years, low abundance of Chinook Salmon eseaypeo the Klamath Basin
have caused offshore fishery restrictions or closures along as much as 700 miles of the West
Coast (PFMC 2006).

The Klamath Basin also supports a unique fauna of resident fishes, most notably in the upper
basin where sprinfed streams, large waterbodies, and vast wetlands, provide a mix of aquatic
environments not found in the lower basin. Resident fishes of the upper basin, such as the Lost
River SuckerDeltistes luxatusand Shortnose SuckeZlfasmistes brevirostiiswhich ae

currently listed as Endangered underB&A, have high cultural value. These species played an
important role in sustaining The Klamath Tribes (Federally recognized tribe that includes
Klamath, Modoc, and Yahooskin Peoples) for thousands of yi2aedo extreme declines in
sucker populations, the tribal fishery for suckers ceased in 1988. Multiple life histories of
Redband Trout@ncorhynchus mykiss newbermilso referred at inland Rainbow Trout; Great
Basin Redband Trout; resident Rainbow Trout fbeast of the Cascade Range) are present in
the upper basin and support an important recreational and tribal fishery.

Adfluvial Redband Trout mature and feedJKL and spawn in the numerosgringfed

tributaries ofthe lake while steamresident Redban@rout exist in the headwater tributariefs
Upper Klamath Lakendthe Klamath River. Other native resident fishes of the upper basin
include: Bull Trout Salvelinusconfluentuy Klamath Smallscale Sucke€atostomus

rimiculus), KlamathLargescale SuckeCatostomus snydegriKlamath Speckled Dace
(Rhinichthys osculus &mathensig Blue Chub Gila coeruleg, Tui Chub Giphateles bicolor
bicolor), three species atulpins (Cottussp.), adfive species of landbcked Bmprey
(Entosphensisp.).A list of prominent native fishes, their status, and the dominant habitat they
are found in is given iffable 11.

Non-native fish have beeadvertently and inadvertently introduced into the basin for various
reasons, including for sport, and for use as bait to catch other fish. A list of prononertive

fishes their statusand the dominarftabitatthey are found ims given inTable 2. In the Upper

Kl amath Basinbés warmer systems Yell ow Perch
norntnative fishes; Brook Trout are the most promingontnative in the cold, headwater

systems.

Dam construction, in combination with historical land and water use practices, has altered the
connectivity and quality of aquatic habitats in the Klamath Basin (NRC 2004). These changes
have greatly affectedhé freshwater distributions and abundances of anadromous fishes in the
basin. Migrations of anadromous fishes into most of the upper basin (the entirety of the basin
within Oregon) have been blocked since October 1912 when construction of Copco 1 Dam began
at rkm 324.9river mile; rm 201.9pn the Klamath River (Hamilton et al. 2016)qure 11).

Copco 1 Dam was completed in 1918 without a fishway deggsurances tgstream

stakeholders (Tribes, othetbpat one would be constructed (Lane and Lane 1981; Hamilton et al.
2016). Subsequent completion of additional KHP dams, including Copeonat rkm 324.4

(rm 201.6)in 1925, J.C. Boyl®amat rkm 3669 (rm 228.0) in1958, and Iron Gate Dam at rkm
3120 (rm 193.9)n 1962, further blocked fish migrationSigure x1; Table 13).
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Table 1-1. Prominent ative fishes currently foud in the Upper Klamath Basin (Klamath River
Basin above Iron Gate Dam).

. Adult
Species ) Statu$ Comments
P habitaf
Shortnose Sucker, Adults are common but juvenile recruitment is essentia
X . . L FE, SE
Chasmistes brevirostris zero
Lost River Sucker, Adults are common but juvenile recruitment is essentia
. L FE, SE

Deltistes luxatus zero
Klamath Largescale
Sucker,Catostomus S L FSOC Some level of hybridization with Shortnose Sucker
snyderi
Klamath Smallscale Found in Klamath River below UKL; Isolated populatior
Sucker,Catostomus S C .
- in Jenny Creek above falls (Jenny Creek Sucker)
rimiculus
?elﬁﬂger SRUISERLS S, L FSOC Found in tributaries of UKL and springs of UKL
Klamath I__ake Sculpin, L A Common in UKL
Cottus princeps
Klamath Marbled Sculpin, .
Cottus klamathensis L,S C Common throughout Upper Klamath Basin
Blue ChubGila coerulea L, S A Common throughout Upper Klamath Basin
Klamath Tui Chub, :
Siphateles bicolor L,S A Common throughout Upper Klamath Basin
Klamath Speckled Dace, LS C Common throughout Upper Klamath Basin; likely a
Rhinichthys osculus ' unique subspecies
Pit-Klamath Brook
Lamprey,Entosphenus S C Found intributaries to UKL, Klamath River
lethophagus
Northern California
(modoc) Brook Lamprey, S U Lost River sukbasin
Entosphenus folletti
Miller Lake Lamprey, Miller Lake watershedind headwaters of Williamson

b L S . .
Entosphenus minimus Riverand Sycan River
Klamath River Lamprey, S C Upper Klamath Lake, Klamath River below Keno Dam
Entosphenus similis and tributaries
Klamath Lake Lamprey, Found in UKL, possibly éandlocked form of Pacific

L C

Entosphenugunresolved) Lamprey
Redband TrouRainbow Fluvial and adfluvial (UKL)residentife histories present;
Trout, Oncorhynchus S, L FSOC, S locally abundant; also known as Great Basin Redband
mykiss newberii Trout
Bull Trout, Salvelinus s FT SC Restricted to a few headwater streams; likeigespread

confluentus

historicalfluvial populations

#Habitats are listed in order of likeliness for each species: L, Lakes, ponds, and reservoirs; S, streams.
b Status in Upper Klamath Basin: A, abundant; C, common; FE, Federally Endangered; FT, Federally
Threatened; FSOC, Federal Species of Concern; &t Bhdangered; S, State Sensitive; SC, State
Sensitive Critical; U, unknown distribution and status.

Iron Gate Dam is currently the upstream limit of anadromous fish migration on the Klamath
River. Because no effort was made to provide fish passage wme@ateDamwas completed
in 1962, a hatchery was constructed to mitigate the loss of anadromous fish production between



Table 1-2. Prominent nomative fishesurrentlyfound in the Upper Klamath Basin (Klamath

River Basin above Iron Gate Dgm

. Adult
Species ) Statu$ Comments
b habitaf
Goldfish,Carassius Locally commonin impoundments associated with
L C ; .
auratus Klamath River and Lost River
Fathead Minnow, Ls A Very abundant in UKL anthrger rivers, and irrigation
Pimephales promelas ' canals
ENET ENERel e L, S A Abundant in warrrwater lakes and rivers
nebulosus
Eghzyeeﬁ)ncorhynchus L C Localized populations in UKL and Fourmile Lake
Rr?ur)bow Trout_(hatchery L,S U likely localizedintrogression with native Redband Trout
origin), O. mykiss
Brown Trout,Salmo trutta S C Common in colewater streams
Broqk T_rout,SaIvellnus S Abundant in headwater streams
fontinalis
Sauomgquemh, L C Common inLost River sukbasin, rare in UKL
Archoplites interruptus
Green Sunfishl.epomis Occasionally found in Impoundments associated with
L R . .
cyanellus Klamath River and Lost River
Pumpkinseed.,. gibbosus L, S Common in warmwater lakes and streams
La}rgemouth EREs, L, S R Occasionally found in Sprague River and northern UKL
Micropterus salmoides
Yellow PerchPerca L,R A Abundant in warrawater lakes and streams

flavescens

dHabitats are listed in order of likeliness for each specigsakes, ponds, and reservoirs; S, streams

b Status in Upper Klamath Basin: A, abundant; C, common (if locally common, denoted in comments); U,

unknown distribution and status.

this dam and the two Copco dams 7.5 miles upstream. Iron Gate Hatchery currently raises and

releases faltun Chinook Salmon, Coho Salmon, and steelhead trout (steelhead trout have not

been produced and released since 2013; Wade Sinnen, CDFW, Personahaatiom) under
terms of its hydropower license with the Federal Energy Regulatory Commission (FERC).

Inthe earlytomidl 9 0 0 6 s
was developed to divert water from Upper Klamath Lake igate what is now approximately

97,100 hectares of land in the Upper Klamath Basin. Irrigation water is diverted via Link River
Dam (completed at rkm 414.4; rm 257.5, in 1921) at the outlet of Upper Klamath Lake (though

t he

Uu. S.

Bur eau

of

Recl

amat

initial diversions at the outlet bag in the late 1800s) and at several locations along Keno
Impoundment (known also as Keno Reservoir). The Keno Impoundment was a natural

impoundment of the Klamath River below Lake Ewauna formed by the level topography of the

area and several rock reefdl river. Keno Impoundment is now regulated by Keno Dam (rkm
380.5; rm 236.4), constructed in 1966 following the destructive 1964 flood, which destroyed
Needle Dam (constructed in 1931 for hydropower for the town of Keno, Oregon). Both Link

River and Ken Dams have fish ladders that allow passage of Redband Trout. The fish ladder at

Link River Dam is specifically designed to allow passage of ESA listed suckers.

6
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Table 1-3. Summary of major dams in the Klamath Basin including ttiistance from the

Pacific Ocean (river kilometer). J.C. Boyle, Copco 1 and 2, and Iron Gate Dams make up the
Klamath Hydroelectric Project (KHP) and are plannedeodmoved in 202(in bold). Iron

Gate Dam is the upstream limit to anadromigises.

River River Dam
kilometer mile Year height
Dam Stream State (rkm) (rm) completed (m)
Link River Link River (head of
Dam Klamath R.) Oregon 414.4 257.5 1927 4.6
Keno Dam Klamath River Oregon 380.5 236.4 1966 7.6
%gthoy'e Klamath River Oregon 3669 2280 1958 207
ggﬁfo 1 Klamath River California 3249  201.9 1918 38.4
ggﬁ}co 2 Klamath River California  324.4  201.6 1925 10.1
'[;‘;rr‘nGate Klamath River California 312 193.9 1962 52.7
puannell Shasta River California 65 404 1928 na
Trinity Dam Trinity River California 193 119.9 1962 164

1.1.2 Anadromous Fisheries of the Klamath Basin

Historically, the Klamath River supported the third largest migrawdiChinook Salmoron the
West CoasfHamilton et al. 2005)Prior to European colonizatiorynsof adultPacificsalmon
in the Klamath Basihavebeen estimatedt 650,000 to J000,000ndividuals (Gresh et al.
2000). This abundangeovidedthe main subsistence to tribal groups alongitrer and
substantial commercial and recreational harvests (Snyder 1931; Lane and Lane 1981).
Anadromous fishes utilized the mainstem Klamath River as wéB agny tributariesboth
above and below the current site of Iron Gate &nyder 1931Forture et al. 1966Lane and
Lane 1981; Hamilton et al. 200Bamilton et al. 2016 Historical anadromous fishes that
occupied the Upper Klamath Basin and their current status are summarized in Table 1.4.

Summaries ofvhat is known abothistorical anadromoussh populations above Iron Gate

Dam, especially those of Chinook Salmon, canfdund in Hamilton et al. (2005) and Hamilton
et al. (2016. The authors uskhistorical photos, reports, personal communications, testimonies,
newspapeartides and archeolgical evidenceto describe in detail the accounts of anadromous
fishes in the Upper Klamath Basin. Before the constructidfH® dams Chinook Salmon were
known to spawn in the mainstem Klam&tiver, its numerous tributaries, arsfreamsabove

Upper Klamath LakéseeFigure 12). The construction of Copcollamblocked access tine
entirehabitat previosly accessible upstream iiim 3249 (rm 201.9)on the Klamat River

(Figure £3). T h e i F rlecatednedranm350d(rcn 217)on the Klamath Rivein

Oregon was known as a popular spearing location and potential spawning area for Chinook
Salmon (Coots 1965). Prior to the construction of Iron Gate,@dmmook Salmon were known
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to spawn in Jenny, Falghovel Creeks, anfpenceCreels (Figure 13) (BLM 1995). TheKHP
dams block access tver751km (over466 miles, seeTable 31) of existingspawning,
incubation, rearingand migratiorhabitat for anadromous fishes of the Klamath Basith
potentially more if restoretb historical conditiong§Figure 13). The majority of the existing,
historical habitat is located in streams above Upper Klamath (take&tington et al2006).

The 1.25mile-long Link River, which flows out of Upper Klamath Lake and into Lake Ewauna
near the town of Klamath Fal{ffigure 13), is knownto have beea placewhere Native
Americans and others once cau@iinook SalmonCatches there wedocumentedh journals,
the local newspaper, afg numerous latd 800s photogHamilton et al. 2005; Hamilton et al.
2016;Figure £2). Numerous documents indicate that spring aneréadlChinook Salmon were
once present in the tributaries (Wood River, Williamson River, Sprague River) of Upper
Klamath Lake llane and Lane 1981; May002; Hamilton et al. 2006tamilton et al. 2016).
During his visit to the outlet Upper Klamath Lake in May of 1846, the explorer John C. Fremont
observed many salmon migrating up into the lake, fish that were likely spmn@hinook

Salmon (Lane anddne 1981). The Klamath Tribes have provided numerous accounts of
historical salmon fishing locations on the Sprague and Williamson rivigtdjghting locations

on the Sprague River near the towns of Beatty and Bly as some of the most important, most
likely because the fish spawned in or near these areas (Lane and Lane 1981). The furthest
upstream extent of historic spawning of Chinook Salmon in the Sprague River system was
known to occur on the South and North Fork Sprague r{¥#@ngune et al. 1966)he upstream
limit of spawning in the Williamson River occurred below Williamson River Falls at rkm 32, a
short distance downriver from the outlet of Klamath Md&pier 1930; Lae and Lane 1981).
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“The volume of water passing through
this tunnel [Copco 1 Dam], say some,
makes the current to swift that it is
impossible for the salmon to ascend to
their spawning grounds in streams
emptying into the Upper Lake .” -The
Evening Herald (now Herald and

| News), Oct 28 1913

Figure 1-2. Examples of the many historical photos and newspaper articles available that
describe the details of the historical presence of anadromous fishes in the Upper Klamath Basin
in Oregon prior to the construction of Copco 1 Damtlee Klamath River in Californiad)

Gentlemen display their catch while salmon fishing on the rapids of Link River, Oregon, 1891.
Photo courtesy of the Klamath County Historical SociB)ySalmon leaping Moonshine Falls
(current site of J.C. Boyle Daroh the Klamath River, Oregon. Photo courtesy of the Klamath
County Historical SocietyC) Front page of The Evening Herald Octobef 28913, the local
newspaper from Klamath Falls, Oregon (now The Herald and News). The story is about local
and state oftiials inspecting the construction of Copco 1 Dam on the Klamath River in

Cali fornia, as it was believed this was the
of Upper Klamath Lake. For further information on the historical characteristarsagfomous

fishes in the Upper Klamath Basin see Hamilton et al. 2005 and 2016.
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Figure 1-3. Selected hydrogiphy of the Upper Klamath Basin with Klamath River mainstem
dams The Upper Klamath Basin is defined as that portibthe Klamath Basiabove the site of
Iron Gate Dam, which excludes anadromous fisbass (Iron Gate, Copco 1 and 2, and J.C.
Boyle Dam) planned to be removed in 3@2e highlighted in red?otential existing streams

with suitable anadromous fish htdiiare highlighted in re(from
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Due to the difficulty of distinguishing between large resident Redband Trout from Upper
Klamath Lake and steelhead trout migrating from the Pacific Ocean, the historical record of
steelheadrout in the Upper Klamath Basin is not as detailed as for Chinook Salmon. However, it
is known that steelhead trout spawned in Spencer CBid (995), Shovel Creek (Fortune et

al. 1966), and Camp CreéKing et al. 1977)all tributaries to the mainsteidlamath River,

prior to completion of the Klamath River dams. The Klamath River and tributsie® the

KHP damssupport populations of steelhead trout that demonstrate multiple life history strategies
(Hodge et al. 2016)ypically, in watersheds thabntain Chinook Salmon and steelhead trout,

the geographic distribution of steelhead trout is broader than that of the salmon, leading to the
conclusion that steelhead trout once spawned in the tributaries of Upper Klamath Lake
(Hamilton et al. 2005). Getie analysis of Redband Troirt the Upper Klamath Basin and
coastaRainbow Trout/steelhead trostiggests that the Redband Trout population was invaded

by the coastal lineage when the Lower Klamath River connadgtedUpper Klamath Lake and
provided aroutlet to the Pacific OcegCurrens 1997; Currens et al. 200Rgsults ok genetic

study byPearse et al. (201%uggest that adfluvial Redband Trout in Upper Klamath lcaika

distinct native form of Redband Trout, while genetic similarities existdxst coastal and inland

O. mykissin populations below Link River Dam and some tributaries of Upper Klamath Lake.
These molecular studissipportthe conclusion that before construction of Ki¢P, steelhead

trout migrated tpand spawned in the Upper Klath Basin.

While there arano historical records suggesting tikatho SalmornwerepresentaboveUpper
Klamath Lakethere ishoweverevidence that Coho Salmon spawnettilutaries to the
Klamath River above Iron Gate Darior to dam constructiorHamilton et al. 2005)It has

been reported that Coho Salmon spawned in Fall Creek, which now flows into Iron Gate
Reservoir, and the confluence of Jenny Creek was a popular fishing Idcati@oho Salmon
(Coots 1957; Coots 1962; CDWR 1964; Hamilton et al. 2001 alsothoughtthat Coho
Salmonhistoricaldistributionextendednto Spencer Cregkhe uppemost tributary to the
mainstem KlamatRiver. Sgencer Creek is a mediugized, lowgradient tributary that contains
the type ofsidechannel beaver ponglsvenile Coho &lmon prefelas rearing habitgHamilton
2005).Based on the available habitat and current use by resident salmonids, Spencer Creek has a
very high potential for use by Coho Salmon (Ramos 20B&h passagtroughthe Klamath
Hydroelectric Project wouldpen up oveb9 miles of Coho Salmon habitabove Iron Gate
Dam, 31 miles beinm Oregon 18 miles of mainstem Klamath River and 13 miles of tributary
habitat within Spencer Cregland likely more nomatal, rearing habitat in some of the smaller
tributaries within the Klamath River Cany@Rigure 14).

Before the construction of Iron Gate Daracific Lamprey were documented to have entered

Fall Creek, most likely to spaw(Coots 1957). Fodandlocked species of lampegccur in the

Upper Klamath Basin that closely resemble Pacific Lamprey, which would have made historical
taxonomic distinctn between resident and anadromiauspreydifficult. Historically, Pacific

Lamprey occurred throughout the mainstem Klamath River and there were no barriers to prevent
them from migrating above the site of Iron Gate Dam prior to dam constr(ie@oniltonet al.

2005) Currently, Pacific Lamprey occur up to Iron Gate Dam. Anadromous Pacific Lamprey
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Figure 1-4. PotentialCoho Salmon habitg¢highlighted with redxurrently blocked by the

Klamath Hydroelectri®roject (Iron Gag Dam, Copco 1 and 2 Dams, and J.C. BDde). Fish
passage through the Klamath Hydroelectric Project would opermer@B1 miles ofCoho
Salmonhabitat in Oregonl@ miles of mainstem Klamath River and 13 miles of tributary habitat
within Spencer @&ek)

occur in other river systems throughout the Pacific Northwest wherever salmonSQiotpsgn
and Wallace 1978; Wydoski and Whitney 2003),gasiing that prior to dam construction
Pacific Lamprey were likely present throughout the Upper Klamath Basirdingl the
tributaries of Upper Klamath Lake.

There is little historical evidence that a run of Sockeye Sal@acdrhynchus nerRaccurred

in the Klamath River above Iron Gate Daubb (1930)eported twenty Sockeye Salmon were
taken in the Klamath River in the autumn of 1915 at the Klamathon Racks site below the current
location of Iron Gate Dam, these are thought to be a result of Kokanee Salmon plantings in
Oregon in 1911 (JohHamilton, UFFWS, Personal communicatiorgockeyg Salmon require
lake-habitat for rearing and the only available lakes in the Upper Klamath Basin at the time were
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Table 1-4. Anadromous fishes historically present in the Upper Klamath Basintpriher
extirpationconstruction of Copco 1 Dam in 1912 and their current conservation istafes
Lower Klamath Basin

Federal State of

Evolutionarily Federal Oregon State of
Species Significant Unit (Séeétx)s Management %rtzgtlgsn
(ESU/DPS) Unit (SMU)

. . Upper Klamath N/A,
SUTMELELS SETE (] ENe) Sl T, Trinity River None Klamath considered
Oncorhynchus tshawytscha (UKTR) extirpated
Coho Salmon Southern Oregon & N/A,
Oncorhvnchus kisutch Northern California Threatened Klamath considered

y Coast (SONCC) extirpated
Sensitive*,
Steelhead Trout, Klamath Mountains cor_15|dered
. . None Klamath extirpated
Oncorhynchus mykiss Province (KMP) above Iron
Gate Dam
Pacific Lamprey, None Species of None Sensitive

Entosphenus tridentatus Concern
*Steelhead trout have been documented in the Oregon portion of the headwaters of Cottonwood Creek and Beaver
Creek;two tributaries of the Klamath River located below Iron Gate Dam.

Upper Klamath Lake, Lower Klamath Lake, and Buck Lake at the head of Spencer Creek
(currently drained). It has been presumed that any Sockeye Salmon south of the Columbia River
are probablynon-spawning straysMoyle 2002).Kokanee Salmon (landlocked Sockeye Salmon)
Kokanee) are currently observed in the springs on the west side of Upper Klamath Lake,
believed to be fish that have drifted downstream frormtirenative Fourmile Lake populabin

t hat was i nt r oodanateralized populatiorefrorh @&16a8e3 ef SociSalmon

smolts conducted b®regon Department of Fish and Wildlifl@DFW) in theearly1900 &(Rill
Tinniswood ODFW, Personal communication).

Green Sturgeon are knowm occur in the lower portion of the Klamath River and spawn in the
Klamath River up to Ishi Pishi Falls (rkm 1,0 66.4 and theSalmon Rive(tributary to the
Klamath River at rkm 106m 65.§. Ishi Pishi Fallseems to be their ppr distributionalimit,
presumablydueto aninability to migrate upstream of the fallsrpoeber andBarrett 1960)Adult
White SturgeonAcipenser transmontanpthat were introduced into Upper Klamath Lake in
1956 (ODFW 1997)still occur and arebservednfrequentlyin Upper Klamath Lakd ake
Ewaunaand at Keno DariJSGS,USBR, ODFW, Personatommunicatioi

Eulachon(Thaleichthys pacificys Coastal Cutthroat Troubfcorhynchus clarkiclarkii),

Chum Salmon@ncorhyncusketg, and Pink SalmonQncorhynchus gorbuschaare all

anadromousish occasionallyfound inlow numbersm the Klamath River. However, these

species are known to be limited to the lower reaches and there are no accounts of them above the
site of Iron Gate Dam. Eulachon were histoticabundant up tokm 40 (rm 24.8 andare now

found in low levels in théower Klamath River(Larson and Belchik 1998 oastal Cutthroat

13



Troutrarelymigratemore tharabout 160 kilometer€L00 miles)up coastal riversBehnke

1992). Gwum and Pink Salmoare seemccasionallyin the lower reaches of the Klamath River,
butany historical populations halikely beenextirpated andhose seen now are thought to be
strays fronriver basins to the norifSnyder 1931Nehlsen et al. 199Moyle 2003.

1.1.3 Cultural Significance of Fisheries in the Upper Klamath Basin

Prior to dam construction on the Klamath Riyére Klamath Basin Tribes subsisted on salmon
as part of a diverse huntgatherer lifestle (Hamilton et al 2016). Tévarying but reglar

supply ofoceanderived food provided an important cultugald nutritional foundation for

Native Reoples throughout the basin. Subsequent todarstructionthe loss of salmon as a
readily accessibland abundarfbod source further disrupted thermaining cultural and
ethnographic fabric of th€ribes in theJpper Klamath Basin. The loss of salmon, and the
associated network of cultural interactions, reinforced and exacerbated the historical trauma
experienced by the Tribdsllowing settlement byEuropeans.

Since restoration offle Klamath Tribe8 | egal status as a fiederally
1986, addressing sources of historical trauma
cultural identity. Given the importance of food collectfoom a nutritional and ceremonial

perspective, the reintroduction of saimto harvestable levelsill f ur t her t he Tri be

process and encourage a renewed sense of community. In particular, community seale inter
generational fishingctivities using traditional methods are seen as highly effective methods of
cultural renewal and healing.

Fishing for Chinook Salmon byhe Klamath Tribesccurredthroughout the Upper Klamath
Basin(Stevenson and Butler 28). Traditional fishing methodsncluding spearing, netting, and

trapping took place at natural constrictions or obstructions, such as falls, natural or

anthropogenic narrowed points in river channels, or shallow areas where fish could be readily
captured. Anecdotaccountdy settles andearlynewspapereports indicate thathinook
Salmonwerecapturedn the Sprague River from its mouth upstream to ameas the tows of

Beatty andBly. Fish were dried and smoked for direohsumption during winter monthuit

were also traded tother tribes and to early settlers. Accounts by tribal memibéhe Upper
KlamathBasin ndi cat e t hat sal mon A é p rthurdofttheerébodt he | nd
supply each year o and that A1/ 6 of lamdthe subsi s
River between 1890 and 1909 was provided by the salmon fish caught in the reservation
streamséo (Hamilton et al. 2016) .

1.1.4 Decline in the Rsheries of the Klamath Basin

Aquatic habitat degradatiohegann the Klamath Basin as early as 1850 with tHkiinof gold
miners from the Califona gold rush. Hydraulic miningn the lower basithat involved eroding
hillsideswith pressurized watevascommonpractice toextract gold from the sediments
Logging operations in thigasinbegan with the gold rushs timber was needed to support the
rapidly growing population of California. [b839 awoodenlog-crib damknown asKlamathon
Damwas constructed by a timber company for its mill at Klamathon, Calif¢arsaort distance
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downsteam of the current site of Iron Gate Datkm 312 rm 193.9. When it was first
constructedKlamathon amlackedupstreanfish passage and figitemptingto pasupstream
in the fall of 1889wereillegally captured and sold commercially. Pressure fraiegon
residents and politiciardismayed by the blockage of fish resuliedheimmediateinstallation
of a fish laddeat Klamathon DamThe new ladder along with part of the dam was destroyed
during high river flows in the winter of 188890, allowingsalmon to freely migrate up the
river. The logcrib dam wasepairedand the ladder rebuilt in 189 the fall 0f1902,a
catastrophic fire destroyed the mill including the-twdp damand the rebuilt laddemcluding
most of the town of Kimathon (Hmilton et al. 2016). After the destruction of KlamatHhdsm,
fish wereagainable to migrate to the Upper Klamath Basithout impedimentntil
construction began on Copco 1 Dam in the fall of 1912.

Dwinnell Dam on the Shasta Rivatfibutary to the Klamath Rivahat enters about 15 miles
below Iron Gate Dajwas completed in 1928hdblocks anadromous fish access #8@of the
lengthof spawning tributaries in the Shasta River watergidéales 1951)Congruction of the
Trinity Dam on the Trinity River began in 1957 amdscompleted in 1962Figure 11; Table &
3). Its purposewas to exportvater to the Central Valley of Californibut it also blocked
migratory access to historically important spawning and early rearing areas for some of the
basinés anadromous fish runs.

A decline in commercial salmon catciveas well underway b$918 (Snyder 1931) rad

commercial catches ardiult spawning escapemshve continued to deake (Nehlseret al.
1991;Moyle 2002).Historically, the faltrun Chinook Salmon in the Klamath River supported an
in-river, commercial fishery whickuppliedmultiple canneries near the mouth of the riwetil

t he e ar.Ing934 &l 8odnthercial fishing on the Klamath River, and the use of gill nets
on the lowerriver for tribal subsistence was banned by theteSof CalifornigPierce 1998)

Tri bal commerci al rights were not Thefabdnf i r med
Chinook Salmon continued to declimerivers along the West Coamtd theoceancommercial
fishery wassubstantially limited due to declines in stock abundandetlze allocation of fish to
Tribes in the Klamath Basin with federally reserved fishing ri¢ihisrce 1998Moyle 2002).
Springrun Chinook Salmon were already declining in the Klamath River due to habitat
degradatiorandover-harvestefore constructionf the damshateliminatedthemfrom the

Upper Klamath BasinSnyder 1931; Moyle 2002).

Degradation of ecological conditions and losses of functional habitat have been common
contributors to declines in the abundance of many Klamath Bakasand ledto federal
endangerednd threatened status under B®A for Coho Salmorfthreatened; 62 Fed. Reg.
24588, 6 May 1997)Lost River SuckerShortnose Suckéboth endangered; 53 Fed .Reg.
27130, 18 July 1988Bull Trout(threatened; 63 Fed. Re®1647, 1QJune 1998)as well as
Eulachon(threatened; 75 Fed. Reg. 13012 May 2010)There have also beg@etitions to list
steelheadrout (61 Fed. Reg. 41541, 9 August 1998acificLamprey(69 Fed. Reg. 771527
Dec 2004) andtwo petitions forspringrun ChinookSalmon {7 Fed. Reg. 1%/, April 2, 2012,
83 Fed. Reg. 8410, 27 February 20i8he basirunder theESA Thehistory of aquatic
degradation and habitat lossthe basirhas been reviewed WySDI (1991) anl theNRC
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Table 1-5. Declines in Klamath River Basin anadromous fishes (adapted from &#DUSDC
2013).

Percent reduction from
Species Historical Level historical levels Source
(estimates of individual runs)
98% (Represents reduction in
tribal catch per effort)

Pacific Lamprey Unknown Petersa Lewis (2009)

Leidy and Leidy (1984);
Busby et al. (1994)
Moyle et al (1995);

Ackerman et al. (2006)

Steelhead Trout 400,000 67% (130,000)

Coho Salmon 15,400- 20,000 52% to 95% (760 9,550)
Fall-run Chinook

500,0002 92% to 96% (20,00040,000% Moyle (2002)
Salmon
ERITEILT CED 100,0002 98% (2,000)2 Moyle (2002)
Salmon
1 This estimate is from 1960. Anadromous fish numbers were already in declinearlth&900s (Snyder
1931).

2 Includes Klamath River and Trinity River Chinook.
3Excludes hatcherinfluenced escapement.

(2004).0Over the last 1050 years, annual salmand other anadromous fistins have
declined to levels far below histordurdances Table 15) (USDI 2013).

1.2 Background and Justification for Reintroduction
1.2.1 Klamath River Basin Fishery Resources Restoration Act

In response tdeclining runs of salmon and steelhead in the Klamath Bésin)nited States
Congress passed the Klath River Basin Fishery Resources Restoration Act (Klamathir\ct)
October 1986The Klamath Act authorized $21 million to the Department ofritexior to
implement a 2§/ear program to designate and restore a conservation area withastheThe
Klamath Act also established the Klamath Fishery Management Council to monitor the fish
population and recommend annual fish harvest limits and established the Klamath River Basin
Fisheries Task Force to advise the Secrathigteriorregarding implementatioof the
Restoration ProgranT.he Task Forcand Department of the Interideveloped théong Range
Plan for the Klamath River Basin Conservation Area Fishery Restoration Rrodu@ng Range
Plan) to guide fishery and habitat restora(jo®DI Klamath River Basin Fisheries Task Force
1991). TheLongRangePlangenerally directs that fishery restoration is to be achieved throug
fish habitat protectioand restoratiofrom a total watershed perspective, nat@y an instream
perspectiveThe Long-RangePlanalso advocateanadromous fishaesdo habitatsabove Iron
Gate and Copco Damghe Klamath Actvas not renewed bgongress and expired in 2006

1.2.2 ODFW 1966 Feasibility $udy and the Current Klamath River Basin, Oregon Fish
Management Plan

A studypublished in 1966 b@DFW (Fortune et al. 196&onsidered the feasibility of
reintroducing salmon and steelhdemltto theUpper Klamath Basin within their historic
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distribution.Based on that stuggninter-agency steering committee ov&eing the study did

not recommend a program teestablish thoseunswith the KHP dams in placd he

committed@s decision was based problems related to downstream passage of juveniledah
impoundmentslosses of upstreamigrating adults at fishwayslifficulty of obtaining

appropriate stocks, armdsensehat the interactions of all factors would prevent establishment of
selfsugaining runs capable of perpetuation #iaeful leved (Fortune 196% However, ODFW
Klamath River BasinQregon Fish Management Plan (1993) st eGDFW Wiill support such
re-introductions if and when the biological and physical questions are addressed and show that
such actions are feasible and prudent. FurbBf:W would support future studies addressing
that feasibility and the habitat restoratibiat would be conducive to successfulnoductions

(of anadromous salmon or steelhé&aaitto the Upper Klamath Basin). Still, the welfare of
remaining native fish stocks in the upper Klamath River Basin ecosystem should be the
paramount decidingfaetr i n any future deliberations. 0

1.2.3 Federd Energy Regulatory Commission Relicensing Efforts and Bsponse

The Federal Energy Regulatory Commission (FERC, formally Federal Power Commission)

issued the original license for operation of the KHP in6l9Bat license expired in 2006. As

part of the relicensing proceeding, the U.S. Departments of the Interior and Commerce

mandated, in accordance with the Federal Power Act, the installation of upstream and
downstream volitional fish passage facilities at each @ong withincreased minimum flows

in the J.C. Boyle Dam bypass reach, and restricted ramping rates in the J.C. Boyle peaking reach.
PacifiCorp then challenged issues of fact related to these mandatory prescriptions in front of an
administrative law judgewwo uphel d the Departmentds facts u:
prescribe, the mandatory volitional fish passagewagsninistrative Law Judge 2006Jhis

means that if FERC issuesamg-termlicense,it must include safe, timely, and effective

fishways for migratory species at project hydroelectric dams. FERC staff have issued a final
Environmental Impact Statement for relicensing the PréfleRC 2007)Wh i | e FERCO s
preferred alternative did not include fishways mandated by the Departments iof kbelr

Commerce, case law shows these fishways will be requiretbimgaermlicense. The project

has been operating under annual licenses since license expiration.

After the Administrative Law Judgebds Findings
PadfiCorp, stakeholders, tribes, and federal and state agencies to find-tongolution that
could possibly include dam removal.

1.2.4 Klamath Hydroelectric Settlement Agreement (KHSA)

In November 2008, the States of California and Oregon, U.S. Departmatgradr, U.S.

Department of Commerce, Tribes, and PacifiCorp developed a framework for the potential
removal of J.C. Boyle, Copco 1, Copco 2, and Iron Gate Dams. In February 2010, these
organizations mentioned, and the National Marine Fisheries SeNMES) and 47 other

parties, signed the Klamath Hydroelectric Settlement Agreement (KHSA). The KHSA provided
for the removal of the four dams by using federal legislation to authorize dam removal action by
the Secretary of the Interior. Removal of the fdams would occur as early as the beginning of
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2020. Along with the KHSA, the Klamath Basin Restoration Agreement (KBRA) and Upper
Klamath Basin Comprehensive Agreement (UKBCA) was signed by the -albevéoned

parties to provide, among other benefits, fagdor habitat restoration and reintroduction

efforts, and providing a more stable basis for the continuation of agriculture in the Upper
Klamath Basin following Federal approval. Congress did not enact legislation supporting the
KBRA or UKBCA before Janary 2016, triggering the KHSAs dispute resolution procedure
where the States, U.S. Department of the Interior, U.S. Department of Commerce, and
PacifiCorp proposed amendments to the KHSA that would achieve dam removal through the
FERC license transfer astdrrender process. In April 2016 the Governors of the States, the U.S.
Department of the Interior, NMFS, the Yurok Tribe, and the Karuk Tribe executed the Amended
Klamath Hydroelectric Settlement Agreement (Agreement). The Agreement provides for the
Klamah River Renewal Corporation (KRRC) to be the Dam Removal Entity (DRE), which is
the entity responsible for the facilities removal. PacifiCorp and KRRC have now filed a joint
application to transfer ownership of the four dams to KRRC along with an appli¢atF-ERC

to surrender and remove the four dgfERC 2016 KRRC 2018.

On January 13, 2021, PacifiCorp (transferor) and tR&& and the States of California and
Oregon (transferees) jointly filed an applicatior-6RC totransfer the license for theolwer
Klamath Project from PacifiCorp to the Renewal Corporation and the States of California and
Oregon as cdicensees for the purpose of surrendering, decommissioning, and removing the
project dams, if approved separately by the Commistiaiune of 2@1, FERC approved the
transfer of the license from PacifiCorp to the KRRC, and the States of Oregon and California.
Subsequent approval of surrender and decommissiqiams ofthe four lower Klamath River
dams could potentiallgneanremoval beginning in January of 2023.

1.2.5 A Plan for the Reintroduction of Anadromous Fish in the Upper Klamath Basini
ODFW 2008

In 2008 ODFW produced Plan for the Reintroduction of Anadromous Fishiie Upper

Klamath BasinReintroduction Plan), which sougind obtaine@®regon Fish and Wildlife
Commission (OFWC) approval for amending 897 Klamath River Basin Fish Management
Plan (Management Plan) taclude there-establisiment ofanadromous $ihesin the Oregon
portion of the Klamath River Bas{®DFW 2008). he rationale for these efforts focused on the
fact thatthe U.S. Departments of Commerce and Integguire volitional passage tite lower
four mainstemKHP dams owned and operated the Klamath Riveby PacifCorp as part of the
FERC relicensing process. Ongoing restoration activities to improve fish habitat and access to
available habitat in the Upper Klamath Basin have occurred since the adoptiod@®the
Klamath River Basin FisManagement PlarAdditional scientific and historical information and
significant social and political changes occurred in the begiith prompedthe consideration

of active and passive reintroduction of anadromaalse in the Upper Klamath Basin

The purpose of the008Reintroduction Plan was to modi€y D F Wéxisting Management Plan
by presenting specific direction for managspying and falrun ChinookSalmon,Coho
Salmon summersteelheadrout, andPacific Lampreyin the Oregon portion of the Klamath

18



River Basin The2008Reintroduction Plan propogéo initiate reintroduction of anadromous
fishesinto theUpper Klamath Basin in a twphased approach. In Phase 1, ODFWthed

Klamath Tribes will prepare Reintrodiction Implementation Plathis document,

Implementation Planp guidetheactivereintroduction of Chinook Salmon into Upper Klamath
Lake and tributarieand monitor naturakepopulatiorof Chinook Salmon, Coho Salmon,

steelhead trout, and Pacific Lampré major assumption in Phase 1 is that acceptable upstream
and downstream fish passage is provided throughout the Klamath River corridor, either through
passage facilities at hydroelectric dams, which meet state and federal standards, or through dam
removal. Phase 2 of the 2008 Reintroduction Plan will initiate following thestablishment of

viable and selbustaining populations. Phase 2 will consist Glomservation Planleveloped

under the Native Fish Conservation Policy and adopted by the OFWe will identify

desired biological status for these populations, which could in€elsickgpemergoals or other

metrics, providing policy direction to guide management of established populations in the
Oregon portion of the Klamath River Basin.

The 2008Reintroduction Plan states that the Implementation Plan will:
1 Serve as an administrative Appendix to the Amer@B#&W Klamath River Basin Fish
Management Plan.

Identify facilities and near and lorigrm actions necessary to addresskegertainties

Develop specific strategies for achieving the goals of reintroduction of Chinook Salmon
into Uppe Klamath Lake and tributaries.

1 Develop monitoring and evaluation of reintroduction efforts, and other investigations as
appropriate to narrow wertainties.

1 Identify facilities and strategies to monitor and evaluate natepalpulatiorof Chinook
Salmon, steelhead trout, Coho Salmon, and Pacific Lamprey into the Oregon portion of
Klamah Riverand its tributaries and upper Klamath Lake and iitsitaries.

1 Identify criteria and research protosfibr determining when naturatpopulationis not
occurring or is too slow and when, how, and which species (salmon, steelhead trout,
and/or Pacific Lamprey) ODFW and the Klamath Tribes will actively rethtce into the
Oregon portion of Klamath River and tributaries downstream of Upper Klamath Lake
and/or tributaries of Upper Klamath Lake (depending on species)

1 Identify and address key uncertainties necessary to complete an Anadromous Fish
Conservation Rn, which will direct Phase 2 Management of anadromous fish returning
to the Oregon portion of the Klamath River Basin, consistent with stipulations of the
Department 6s Nati ve Fi s RhOO7/D508, ©BRM2802)i on Pol i

1 Be adaptable in ordeo incorporate knowledge gained from monitoring and evaluation
during reintroduction efforts.
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1.3 Key Issues and Wcertainties

There area variety ofissues and uncertainties associated with reintroducing anadromass fish
into theUpper Klamath BasinThey areboth technical and netechnical innature andhave
been discussed in a variety of settings. Issu@scertainties we view as key to the anadromous
fish reintroduction efforts described by this Implementation Plan are highlighted here.

1.3.1 Ratesand Extents of Natural Repopulation of Historically Occupied Habitats above
Iron Gate Dam

Anadromous fisswere extirpated from the Upper Klamath Basin in 19d@re than a hundred
years ag@gHamilton et al. 2016)There are some uncertainties regarding the fuateeand
extent ofre-establishmenodf the upper basin by anadromous éisexpanding upstream from
existinglower basin populationafter fish passage is restored at Klamath River dam Siese
uncertanties stemfrom the weakened state sébmeof the anadromous fish populations below
Iron GateDam, the naturalvariation inenvironmerd throughout the basin and Pacific Ocgihe
altered condition ofomeupper basin habitatand the unknown ratf straying into new

habitat.

Mostof theanadromous fishes of the Klamath beesia anticipated to begnepopulatinghe

upper basiron their ownafter passage is restored. However, even though much of the habitat
above Upper Klamath Lake is well suited forisg-run Chinook Salmorthe prognosi$or
volitional repopulationinto those habitatwithout actively reintroducing them is questionable
(Goodman et al. 2011)Vatershedsvithin theKlamath Basirthat currently haveemainingwild
populationsof springrun Chinook Salmoareconsiderable distansérom suitable habitat in the
Upper Klamath Basimand tlosepopulations themselvese struggling to persisActive and
thoughtfulinterventionwill be needed if this race is twe successfully reimoducel into the

upper basifGoodman et ak011)

1.3.2 SourceStocksfor Active Reintroduction

Wheresourcefish populationsare unable tmaturallyrepopulatenistorically occupiedhabitats
following the removal of artificial barriers, active fish reintroductiothis only option available

for re-establishing populations. The success of such interventions is likely to depend upon many
factors, including the source stock(s) choslka,methods used to introduce the fish to their new
environment, and, if fish culture practices are used, the application of conservation hatchery
principles.

Huntington and Dunsmoor (2086considered the availabyitof source stocks f@pringrun
Chinook Salmon reintroductiomo the Upper Klamath Basiithey consideredish from the
Salmon River¢onfluence with Klamath River &km 107 rm 66.5 population thdest
candidatdrom an ecological standpoitiowever, they discounted thatragk population as a
major donor source due to its low abundafeity River and Rogue Riveout-of-basin stock)
runsof springrun Chinook Salmomwere suggested instead potential donor stocks, kbey
encourage further discussiotto determine the best optiohfsr reintroduction to the upper
basin(Huntington and Dunsmoor 2006
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Further discussion of acceptable spfing Chinook Salmon donor stock(s) took place on March
18" and 19", 2019 in Yreka, CA among Klamath Basin fisheries management
agencies/orgapations (ODFW, CDFW, The Klamath Tribes, USFWS, NOAA/NMFS, Hoopa
Valley Tribe, Karuk Tribe, and Yurok Tribe). The discussion was informed by professional
fishery biologistdrom the abovanentioned agencies/organizations as well as research from
state, feleral, and academfisheries geneticistisivolved instudies in the Klamath Basin and
adjacent watersheds. Rits of the discussion concluded thabiasin stocks are more

acceptable than owif-basin stocksg.g.,Rogue River Basin springin Chinook Salmon) based
on theirreversiblegeneticrisks associated with potential straying of introducedofigasin

stocks, and subsequent interbreeding with Klamath Basin populations. The tislal cultural
aspects ofhe Klamath Basiassociated with introducing an enftbasin stock were also
mentioned andiscussedBased on information presented and the discussion that followed at
this meetingjt was decided thainy active reintroduction of sprirrgn Chinook Sahon should
first consider the use of-basin stocks as a source to repopulate the Oregon portion of the Upper
Klamath Basin. The use of-lmasin stocks for active reintroduction of sprign Chinook

Salmm is described in more detal Section4.6.

1.3.3 Use of Wpper Klamath Lake and Keno Impoundment/Lake Ewaura

The influence that environmental conditions within UKL and Keno Impoundment/Lake Ewauna
may have on the longerm success of anadromous fish reintroduction to the Upper Klamath
Basin cannot be overstated. Both of these nutriehtwaterbodies experience seasonally poor
water quality thatay constrain their use by anadromous fishes. Water qualitgitions are
suitable much of the year but typically become sevestegssful(high temperature, low DO,

high, pH, high ammoniagnd at timesinsuitable for salmonids from abdate-Juneor early

July through earlySeptember iUKL and from lateluneor early Julyto as late as October or

even Novembein Kenolmpoundment/Lake EwaunAn nu al -afidb oamh o cycl es
blue-green algaé\phanizomenon flos aquaethese watdrodies can seasonally saipH, lower
dissolved oxygen coeatrations, and elevate ammotodevels beyond those tolerated by many
species of fish.

Food resources available in these nutrigstt waterbodies allow for rapid fish growth during
portions of the year, buthenconditionsbecome unsuitable as described above, salmonids can
be forcedo seek water quality refugdsewhereThe adfluvial Redband Trout in Upper Klamath
Lake, which have extremely fast growth rates and frequently exceed @dn)in length,are

an xample of how salmonids canccessfully utilize the food resouréedJKL when

conditions are suitable (typically September througle)(iigure 15). Anadromous salmonid

life histories that include growth in or passage through UKL and Keno Impoundment/Lake
Ewauna during favorabigeriodshave the potential to thrive. However, these same fish would
need to vacate aravoid thesewaterbodies (other thanithin refuge areagjuring the adverse
water qualitytimes
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Figure 1-5. Growth of juvenile Redband Trout in Upper Klamath Lake as estimated through
scale analysis of adults returning to spawn in Spring Creek, a cold-$pditgbutary to the
lower Williamson River (source: Lisa Borgerson, ODFW, pred communication Fishgrowth
during their first year of life was in the tributary while most or all growth during their second
year was in Upper Klamath Lake or its peripheral summer refugia.

Multiple live-box tests have exposed young salmonids to the water quality conditioid.i
Conducted for a variety of purposes by researchers from Oregon State Uni@Ds$ity, and

the U.S. Fish anwildlife Service, the tests show in aggregate that conditions in the lake during
summer can be harmful to salmonids that do not or caneatisg behavioral options for
avoidingunsuitableconditions Figure 16). Test fish given no behavioral options for avoidance
had a proportional dailyusvival of 1.0in tests conductedp until mid or lateJune, dropping to

less tharD.90in early July, td0.0in early August, rising to abo0t83in early September, and
back to1.0in autumn.

There are likely to be strong to severe selegirassures against life histories that would depend
on use of UKL or Keno Impoundment/Lake Ewauna during periods of poor water quality. This
situation is encouraging research andedial actions directed toward water quality

improvements (Doyle and Lyncl®@5; Sullivan et al. 2012; MFS and USFWS 201ESSA

2019 WAP in Prep.) It may also cause fish managers to develop-tezar strategies for active
anadromous fish passage intervention, should developing fish runs experience migratory blocks
caused by unstable water quality.
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Figure 1-6. Seasonal variatiom proportional daily survivabf young hatcherprigin salmonids

held for a minimum of 10 days in Upper Klamath Lake during multipleBiwe challenges,
19662006. The challenges were of naive hatchery fish given no behavioral options for avoiding
harsh water quality conditions. Data sourdsnd et al. (19683, Hemmingsen et a{(1988 b),

and Maule et al. (2009).

1.3.4 Fish Pathogens

Removing the dams on the Klamath River will not only change the dynamics of fishes in the
basin,butthe dynamics of the pathogens associated with the fishes is likely to change as well.
Resident fishes above the dams have been isolatedsfreaficpath@ens associated with

fishes below the dams for over 100 years. In the absence of selective pressure, upper basin fishes
may have decreased resistance to below dam pathogens. Conversely, isolated resident fishes
could transmit novel pathogens to anadronfaiees(Hurst et al. 2012 However, it was

determined from the FERC Environmental Impact Stateiff&RC 2007 and stated during the
Secretarial Determinatiofy SDI 2013)that the risks associated with the potential reintroduction
of pathogens to KlamatRiver native fish above the dam sites would be low. Additionally, there
are likely to be improvements to fish health in the Klamath River following dam removal caused
by a return to a more natural flow regimh@vnstream ofhe current site of J.C. Boyle Beard
improvements to water quality. These changes are predictdigv@ie many of the conditions

that promote disease outbreaks associated with the paasitonova shastéC. shastathat

occur below Iron Gate Daft{amilton et al. 2011).

Even thoud) therisks associated with diseasgroduction following dam removal on the

Klamath River have been deemed lomcertainties associated with disease are important to
consider in any reintroduction eftqiEwen et al. 2012; Muths and McCalll#019. Ther is

some degree afsk associatewith both the activand volitional repopulatioapproaches as
proposed. The risk associated with the active reintroduction approach also varies depending on
the source stock and life stage utilizBdthogen screenegimetesor juvenilesposethe lowest
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risk of pathogen introduction to the Upper Klamath BaSiwnverselyasthere are currently no
reliable nonlethal methods of detecting pathogens of concern (such as IHNV) in adult
anadromous fishethe use ofdult fishposeghe highest risk of pathogen introduction.

Active reintroduction is expected to proceed in a rrydar, multiphased approach. Given the
risk of pathogen introduction to resident fishes of the upper basin, this pldrewilplemented
usingthe lowest risk optiast When anadromous adults begin to return to the Oregon portion of
the Upper Klamath Basin, the balance between risks and benefits caavaduated to

determine if, when, and how adult fish will be moved.

Correspondinglya rigorous pathogemonitoring program will be needed to evaluate unintended
consequences associated with the reintroduction of anadromous fishes into the Upper Klamath
Basin. In addition, baseline studies will provide valuable information on multiple fisbgeis

prior to dam removal and will allow for the assessment of pathogen dynamic changes post dam
removal(Brenkman et al. 2008%trategies for monitoring fish health atescribed irmore

detail in3.4 of this document.

1.3.5 Hatchery vs. Wild Fish

Fish from wid salmonid populationare generally morgeneticallydiverseandnaturally fit, and
likely to bemorecapable ofepopulatinghew habitat than attose fromhatcheryorigin
populations. As a general rule, the more-$itages and generations that have been subjected to
the unnatural selective pressures associated with artificial culture, the less diverséaiad fit
full life cycle in the natw environment datchery population of salmonids tends to become
(NRC 1996) This typically makes wild populations, and particularly those in close proximity to
newly available habitathe best choicéor repopulationHowever, fiskssourcedrom wild
populations may not be availablergpopulateareas and even when availglitesir directuse is
sometimes restricted to pathogsereened individuals subject to some level of hatchery
intervention In thesesituationsthe useof artificially spawned eggs from wild salmonid parents,
or first-generation hatchery juveniles derived from wild parentsy be an optiofor

repopulating habitatith a minimum of hatchery influence to new areas.

1.3.6 Fish Passageat Atrtificial S tructures

Huntingtonet al. (2006) redewed existing aquatic environmental conditions and concluded that
success in restablishingelf-sustaininganadromous fish rurebove Upper Klamath Lake will
dependpartly upon high levels of survival and low levels of unnatural dakafish pass through
themainstem Klamath Riverxtending from below Iron Gate Dam to above Link River Dam.

We concur andconsider emovng the lower four KHP dams (J.C. Boyle, Copco 1 and 2, and

Iron Gate)or providing timely and effective fish passagéhatse dams and the reservoirs behind
them as essential to meeting the objectives of this reintroduction implementation plan. Similarly
effective fish passage will be required at Keno and Link River dams, which are not slated for
removal but whose fishdcilities may require improvements depending on fish performance
during passagduvenile and large adult adfluvidedbandTlroutareknown to paseoth dams at
present, and the facilities at Link River Dam have been designed to pass endangered suckers as
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both juveniles and as adults that can exceed 700 nmdylength.It appearghat the facilities

at thesdattertwo dams may be sufficient to support reintroduction, particularly during its early
stagesWe do, howeverrecommend enhancements at Keneonlhat include improving the

attraction flows at the fish ladder and improved downstream passage through the dam. Currently,
impounded water exits Keno Dam via radial arm gates that draw water from several feet below
the surface. Improvements that invobdeowing water to spill over the gates are recommended

for increased downstreapassage anslurvival of fishes. We also recommend a facility at Keno
Damand/or Link River Danto allow for the sampling of fishes [@sg upstream.

Thelevel ofsuccess of thsh reintroduction effortanalso be affected by fish passagéhat
locations ofmultiple unscreened irrigation diversions aaverahigh-priority migrationbarriers
upstream of UKLODFW staffand other organizationsve beemssessg thestatusof fish
passage at these locations and evaluating their relative priority for remediation

1.3.7 Potential Predation on Juvenile Anadromous shes

Pacific @lmon andsteelheadrout will be subject to predation of unknown magnitude within the
upperbasin.Multiple resident fishes, both native and naative,arethoughtto preyuponyoung
salmonidgn tributariesthat will beused for spawningndearly rearingn the lakes and

reservoirs andin theKlamath River However, the greatest potential fwmedation on salmon

and steelhead trout ihe Upper Klamath Baswvill come from theseasonally robust populations
of colonial, fisheating waterbirdsReintroduced anadromous fish may also become a part of the
diet of errestrial wildlife such as otters

1.3.8 Potential Effects of Anadromous Fish Reintroduction on Resident Native kshes

The rative resident fishes of the Upper Klamath Basin have evolved with migratory anadromous
fishes. It has only been recently, evolutionarily speakingahatiromous fiskshave been
absenfrom the Upper Klamath BasiTherefore we hypothesizan regard tgotential
competition,anadromous fishes will not negatively affect the assemblage of native residents.
However, the state of native resident fishetheaUpper Klamath Basin is poorer than when
anadromous fishes were preséraderallylisted suckers and Bull TrougndRedband Trout
populations thaODFW (2005)identifies as beingvulnerabl® andfiat-risko, will need to be

taken into account as theimtroduction plan is implemented.-Ask species, such as suckers,
Bull Trout, and Redband Trout are currently being monitored throughout the Upper Klamath
Basin and it is imperative that monitoring of these populations continues irftdureas
anadomous fishebecome reestablished.

The reintroduction of anadromous feshs likely to strengtheongoingecological restoration

efforts in the Upper Klamath Basiwhich shouldbenefitnative resident fishe&pecifically, one

of the conservation reconandations in the Klamath Recovery Unit Implementation Plan for

Bull Trout is to support actions to reintroduce anadromous fishes that were historically present as
a way to increase prey base and productivity through increased marine derived nutrients
(USFWS 2019. Fish passage through the mainstem Klamath River will benefit resident fishes in
the Klamath River by allowing access to spawning tributariexalaewaterrefuges that
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populations have been isolated from sitieeconstruction of dams. New funding sources,
specifically for anadromous fishes, will become ala# for restoration projects, which will also
benefit resident fishes.

1.3.9 Fisheries Conservation and Minagement

Efforts tore-establishand conserve seffustaining runs of anadromous fsin the uppe basin,

and particularly above UKL, will depend onllaborative fishaes management dish agencies

and Tribes on both sides of the Oregoalifornia borderand through coordinated efforts of the
Pacific Fishery Management Council (PFMChe harvesof fishesfrom new/developing runs

will need to be managed with a strong emphasis on conservation that will allmw for
establishmentor example, increasing the conservation objective of Klamath Riveufall
Chinook Salmon escapement for a few yeall®fing dam removal could potentially facilitate

an increase in individuals straying into newly available halitatermining any future changes

to the tribal, commercial, or recreation harvest of salmon/steelhead in the Lower Klamath Basin
or the Klamat Management Zone in the Pacific Ocean is beyond the scope of this document
alone. However, we do recommend the goals of this Implementation Plan be considered when
decisions are made regarding the harvest of fishes of the Klamath Basiestof anadromous
fishes within the Oregon waters of the Klamath Basin should be limited until populations
become selBustaining and aAnadromous Fish Conservation Plencompleted by ODW

(ODFW 2008) We recommend that ODFW and CDFW coordinate to ensure that harvest
managemerior anadromous fishas consistent between the two states in waters above the
former site of Iron Gate Dam.

1.3.10 Scope, Rate, and Effectiveness of Environmentaldltoration

There are uncertainties associated widscope, rate, and effectiveness of environmental
restoration activities in the Klamath Basin, including those within the upper basin. This is
particularly the case givarredictions of climate changand theabandoimg of the Klamath

Basin Restoration greemen{KBRA) and theUpper Klamath Basin Comprehensive Agreement
(UKBCA).

Thelevel of succes®f reintroducinganadromous figksin the upper basin will depend on the
performance of whatever organizing structure is ultimately adopted to guide &ffonisrove

key elements of the aquatic ecosystems. Key measures of that performance will include the
ability to identify, prioritize, fund, and implement dogical improvementsSeveral past efforts,
including the KBRA, UKBCA, Total Maximum Daily Load doments (ODEQ 2019and
Endangered Species Act recovery plans, have identified the need for a coordinated plan or
strategy to prioritize and implement restoration actions in the Upper Klamath Basin. One such
plan is the Upper Klamath Basin Watershed Acidan (WAPIn prep). The goal of the WAP

is to provide scienecbased guidance regarding types of restoration projects necessary to address
specific impairments to riverine and riparian process and function, and development of
monitoring regimes tied to autifiable restoration activities in the Upper Klamath Basin.
Additionally, the WAP outlines a process of adaptive management to refine condition
assessments, recommended restoration actions, and monitoring approaches as new information
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becomes availabl&\(AP in prep.)Another habitat restoration plan currently in preparation is

the Klamath Basin Integrated Fisheries Restoration and Monitoring Plan (IFRMP). The vision of
the IFRMP is to provide a unifying framework for planning the restoration and reamivery

native fish species from the headwaters to the Pacific Ocean, while improving flows, water
quality, habitat and ecosystem processes (ESSA 2019).

Multiple environmental issues will be central to future ecological restoration efforts in the
basin. Some of these issues are highlighted below.

Flow management

Many of the ecological challenges faciighesin the Klamath Basin relate to water usage and

the effects of use on water quality. This principle has been central to multiple Biological
Opinions relating to federal water managem{®@MFS and USFWS 2013MFS 2019and
USFWS2019 ard applies to waterae not subject to federal control. Efforts to work with a
variety of water users to achieve more normative flow conditions in the Upper Klamath Basin is
critical to the ecological function of the river and associated healibhtbfanadromous and
residentfish populations.

Water quality

Anadromousdishesexcluded from the upper basin for over a centurysarssitive to water
quality degradationand theimbility to repopulatdistorically occupiedhabitats above Iron Gate
Damwill be affected bythis sendgivity. While many streams in the upper basin haager
guality that issuitableto excellentseasonally adversmnditions like those describéar UKL

and Kenolmpoundmentwill require varyinglevelsof remediation.

Water qualityassessmentnd integratedmprovement plans ardtimatelythe responsibility of

the Oregon Department of Environmental Quality within Oregon and of the North Coast Water
Qualty Control Boardwithin the Californigportionof the Klamath BasinThe echntal work of
these agencias conducted by internal stadbsisted bylispersedetworksof scientists many of
whomcollaborae through th&lamathBasinMonitoring Program Coordinated #ort to address

t he b a spriority watehqualith problemwill depend on taking a systematic approach
such as has been suggested in adtage synthesis document produced as part ¢fldmath
IFRMP (ESSA 2017).

Habitat conditions in tributary streams

Habitat conditionwary dramaticallywithin the tributaries to the Klamath River and UKL that

will become accessible to anadromous fish when KHP dams no longer block passage
Conditions found along thestreamsyary in terms othe vigor and composition oiparian
vegetationchannel composition argtability, hydrologic and thermal regimasstream
structureand inherent productivityMany of the streams contain habitat that is in good condition
and clearly suited to use by anadromousefishut others have been degraded to varying degrees
and hae diminished suitability or are unlikely to bepopulatedvithout dramatic remedial
measures g$eeHuntington et al. 2006 Improving the habitat conditions within upper basin
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streams to benefit anadromous and resident native fishes will be essentieddadlg successful
reintroduction effort.

1.4 Climate and OceanChangeConsiderations for the Reintroduction of
Anadromous Fishednto the Upper Klamath River Basin

Climate andbcean change is expected to result in a wide variety of effects Hatifc

Northwest (Caldeira, K. & Wickett 2003; Barr et al. 2pD@lton and Fleishman 20pthat

could impact the quantity and quality of habitat available to native anadromous Tiblass
changes could affect the future viabildfsalmon steelheadand Pacific Lamprepopulations
especially in basins where thibgve already lost historic population structure, genetic diversity,
and access to diverse thermal habitats due to human actions. Salmon, steelhead, and Pacific
Lamprey have persisted for nihs of years through frequent disturbances and climate
extremeswhich does include local extirpations and range shifistheircurrentadaptive

capacity to persist through extremes has been redcedny cased?rotecting and restoring

key freshwate habitats, including restoring access to habitats currently inaccessible to
anadromous fishes due to anthropogenic barriers, is cruciakfeasing population resilience
andredudng risk to future viabilityfrom climate and ocean chan@erozier et al2019).Thus,
reintroducing anadromous fishes to their former range in the Upper Klamath Basin is a critical
climate change adaptation strat€ghsDOI and USDOC 2013Reintroduction efforts will be
informed by climate change considerations, as diregted WDFWé s Cl i mat e and
Policy (OAR 635900-0001 through 63®00-0020) The following section presents climate and
ocean change projections relevant to planning for the reintroduction of anadromous fishes into
the Upper Klamath Basin and descabey features of the Upper Klamath River Basin that will
affect habitat for anadromous fish in a changing climate. These projections and landscape
features were considered when developing the reintroduction approaches described later in this
plan.

Climate ChangeProjectionsfor the Klamath River Basin

In general, climate and ocean model predictions for the Pacific Northwest including southern
Oregon and northern California include the following (Caldeira and Wickett 2003; Grantham et
al. 2004; USGCRP 2I®; Salathe et al. 2010, Barr et al. 2010; FHWA 2010; OCCRI 2010,
USBR 2011 Dalton and Fleishman 20p1

1 Increased average air temperature
1 Increased number of extreme heat days

1 Changes to annual and seasonal precipitation, including dimirssioggback more
winter rain, and lower summer stream flows

1 Increased heavy precipitation events
Changes to annual and seasonal stream flow
1 Ocean acidification and hypoxia

=
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Specifically, in the Klamath River Basin climate change is resulting in significant dedmes

April 1 snowwaterequui val ent since the 19506s at sever al
particularly those at elevations lower than 6,000 feet (Van Kirk and Naman 2008). There is also
strong evidence that winter precipitation in the Upper Klamath Bessrdeclined (Mayer and

Naman 2011). Modeled water temperatures during the adutufalChinook Salmon migration

in the mainstem Klamath River indicate that future (now through 2061) water temperatures will

be 13°C greater than historical (19@D09) tenperatures due to climate change (USDOI and
USDOC 2013). Increasing air and water temperatures, changes in precipitation patterns, and the
temporal and geographical variation associated in these changes has the potential to impact the
physical, chemical,ra biological processes associated with water quality in the Klamath River
Basin, but the timing and magnitude of these consequences are not well understood (Lettenmaier
et al. 2008; USBR 2011; USDOI and USDOC 2013). Some potential impacts to water quality
from a changing climate include (from Barr et al. 2010):

1 Decreased and fluctuating dissolved oxygen content from more rapid cycling of detritus.
1 Increased nutrients, turbidity, and organic content from increased runoff and wildfires.

1 Earlier,longer, and more intense algae blooms due to warmer water temperatures and
increased nutrient availability.

Investigations into watershdgpe specific impacts from climate change have found that
watersheds where stream flow is influenced predominanttiidogamount of precipitation that is
stored as snowfall will be more negatively impacted (less stream flow) than watersheds that are
dominated by groundwater inputs (Tague et al. 2008; Tague and Grant 2009). Though, while it is
predicted that large, groundier dominated streams will continue to flow yeaund, the

amount of flow will be affected by changes in precipitation patterns over thédang Tague et

al. 2008). Streamflow in the Cascade Range in Oregon and Northern California is dominated by
groundwater inputs, and in most instances the only source of flow in late summer.

The hydrologic characteristics of thewer Klamath River and its tributaries (with the exclusion
of the Shasta River) are dominated by seasonal melt of snowpack and prenigN&C 2004).

In contrast, the hydrologic characteristics of the Upper Klamath Basin are substantially
dominated by groundwater sources, due in most part to its permeable volcanic bedrock (NRC
2004; Gannet et al. 2007; Gannet et al. 20G2oundwater domated streams can act as a

buffer from the immediate impacts of climate change (Thompson 2007; Tague et al. 2008).
Groundwater inputs are also generally cooler in the summer and warmer in the winter than
surface water and are less likely to be alterags$ponse to climate change (Tague et al. 2007).

The vast majority of streams in the Upper Klamath Basin are perennial throughout the year
because groundwater contributes to the baseflowglataner flow), but in some streams
(specifically in the Lower Wilamson River and Wood River Basins) groundwater is the
dominant source of flow throughotite year (Gannet @l. 2007). These groundwater dominant
watersheds, such as the Wood River and Williamson River systems are characterized by cool
summer temperatas (daily mean temperature <16°C), and relatively constant flootis 490

and 350 cfs, respectively) which currently provide large amounts of habitat for resident
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salmonids when water temperatures in Upper Klamath Lake become too warAydukt)
(HaHhbeck et al. irreview). Numerous other groundwatsourced tributaries and springs provide
water inputs into Upper Klamath Lake and the Klamath River that total about 1,895 cfsl(Table
6). One of the largest sources (>200 cfs) of groundwater in the bppieris located one river

mile below J.C. Boyle Dam and approximately 30 river miles above Iron Gate Dam along the
margins of the Klamath River (Gannett et al. 2007). This particularveatdr region of the
Klamath River will be available for anadromdighes immediately after fish passage is restored,
providing a valuable resource fanadromou&ish migrating through the Klamath River (USDOI
and USDOC 2013).

The expert overview report for the Department of Interior and Department of Commerce
secretaml determination on whether or not removing the lower four Klamath Hydroelectric

dams would be beneficial for people and the ecosystem confirmed that dam removal in
conjunction with habitat restoration would improve ecosystem resilience to climate clyange b
offsetting some of the associated impacts (USDOI and USDOC 2013). The report concluded that
dam removal, which would return approximately 160 miles of the river from J.C. Boyle

Reservoir in Oregon to the Salmon River in California to a more naturalahexgime, would
immediately decrease late summer/early fall water temperatures in the mainstem Klamath River
by approximately 2 10°C (3.6- 18° F). Modeling efforts that included dam removal along with

the effects of climate change 50 years into theréualso resulted in a decrease in water
temperatures of 4°C downstream of the Iron Gate Dam site (Perry et al. 2011). Returning the
Klamath River to a more natural flow and temperature regime and allowing anadromous fishes in
the Klamath Basin access tistorical, thermally diverse habitat that includes the largest
groundwater inputs in the basin will improve conditions for Chinook Salmon, Coho Salmon,
steelhead trout, and Pacific Lamprey in the basin and allow them a better chance to adapt to and
tolerakt a changing climate (Goodman et al. 2011; Dunne et al. 2011; and Hamilton et al. 2011,
Crozier et al. 2019).

Incorporating Climate and OceanChangeconsiderations into reintroduction planning

The development of this Plan was informed by previous argborg research and monitoring
conducted by State, Federal, Tribal, and-gomernmental partners. Research to date suggests

that dam removal and subsequent reintroduction of anadromous fishes into the Oregon portion of
the Klamath Basin is the best strateg provide resiliency for these stocks in the Klamath River
Basin in a changing climate (see USDOI and USDOC 2013).

Given theclimate and oceachanges outlined above and the uncertainties around timing and
spatial impacts, this plan incorporates sevelainents that are intended to aid implementers in
tracking changes in key habitat features, assessing the likely impact of those changes on the
success of reintroduction, and informing which management strategies are most likely to result in
success. Thiollowing is ahigh-level summary of how the plan incorporates climate and ocean
change considerations.
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Table 1-6. Total estimated amount of stream and spring flow solely contributed by groundwater
inputs in the Upper Klamath Basin (upstream of Iron Gate Dam) by river system.

River System Section Groundwater Flow (cfs)
Lower Williamson River and Mouth of Williamson River up to
. : . 350
tributaries Kirks Reef
Wood River and tributaries Crooked Creek confluence to 490
headwaters
Sevenmile Creek and tributaries CIENE CIEEs CEmimenss 90
headwaters
Sprague River g?vuet? Fork Sprague to Sprague 202
Springs in Upper Klamath Lake
Upper Klamath Lake including Malone, Crystal, Sucker 350
and Barkley Springs
Klamath River Keno Dam to J.C. Boyle 285
Powerhouse
Klamath River and Fall Creek \g).g:mBoylePowerhouse 19 [l (€xely 128
Total 1,895

Source: Buchanan et al. 2011; Ganetedl.2007; from USDOI and USDOC 2013
Science/Monitoring

1 ODFW and State, Federal, Tribal, and fgmvernmental partners will continue
monitoring water temperature, flows, and dissolved oxygen, and pH through the
repopulation phase of the reintroduction to track spatial and temporal changes in key
habitat featurs.

1 ODFW will take the lead in coordinating with partners to develop new monitoring efforts
specifically targeted for anadromous fishes through migratory corridors, spawning, and
rearing habitat to determine if and how climate change is impacting repogula
anadromous fishes. Monitoring will focus on maekapture studies to determine
movement and survival as well as visual surveys of fishes in conjunction with habitat
data (water temperature, flows, and dissolved oxygen, and pH) to determine any
correhted effects of habitat to movement behavior and survival.

Species and Habitat Management Strategies

1 ODFW understands that climate change models predict warmer air temperatures, changes
to annual and seasonal precipitation, including diminisimedvpack more winter rain,
and lower summer stream flows, all leading to annual and seasonal stream floveeBecau
of this, active reintroduction of Chinook Salmon into tributaries above Upper Klamath
Lake will be focuse@n streams that are dominated by groundwater inputs that are more
buffered to climate change impacts than precipitation sourced streams.

1 ODFW undestands that changing ocean conditions, including warming, acidification,

and hypoxia, are impacting food webs associated with anadromous fishes and could lead
to more frequent periods of low abundance. As such, monitoring will take into account
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that durirg some years adult returns may be less abundant than they would be under non
climate and ocean change scenarios. Monitoring anadromous fishes should be adaptive
with the understanding that populations may fluctuate depending on ocean conditions.

Currentlyand into the future, ODFW will prioritize the protection and restoration of
habitat in the Upper Klamath Basin that is, or could be, more resilient to the effects of
climate change (groundwater sourced and high elevation streams). However, ODFW wiill
also pioritize protecting and restoring habitat that is located downstream, within
migratory corridors, to climate change resilient habitat to ensure anadromous fishes can
access this high functioning habitat. This will result in the protection of a diverse
asemblage of aquatic habitat, which will enhance the adaptive capacity of anadromous
fishes in the Klamath River Basin, thus increasing the likelihood of their persistence
through frequent disturbances and periods of droughts associated with climate and ocea
change.

Once populations are-established, a Conservation Plan will be developed to guide

future management of anadromous fish populations. The Conservation Plan will be
informed by the research and monitoring that occurs during the reintroductiss ggha

well as available science on future changes in climate and ocean.
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2. APPROACHES TO THE REINTRODUCTION OF
ANADROMOUS FISHES INTO THE OREGON PORTION OF
THE UPPER KLAMATH BASIN

2.1 Goal

The goal of this plan is to 1establish viable, seBustainingnaturally producingopulations of
anadromous fishes in the Oregon portion of the Uppamidth BasinRe-established
populations willhelpsustain harvesthatsignificantly contribue to the welfare of fishery
dependent Klamath Basin communities, while also restoring an integral component to the
ecosystem that has been absent for owendury.

The approaches proposed in this plan are guided by the following documents:

1 A Plan for the Reintroduction of Anadromous Fish in the Upper Klamath Basin (ODFW
2008).

1 Oregon Administrative Rules (OAR) Klamath Basin Anadromous Fish Reintroduction
Plan (OAR 635500-3890 to 635500-3910).

1 Reintroduction of Anadromous Fish into the Upper Klamath Basin: An evaluation and
Conceptual Plan (Huntington et al. 2006).

Details related to strategies for monitoringvolitional repopulation and strategies for actie
reintroduction efforts are addressed inSection3 and 4, respectively, inthis document.

2.2 Geographic Extent for Reintroduction of Anadromous Hshes

The geographical extent of this reintroduction implementation plan includes all streams and
waterbodies in the Oregon portion of the Upper Klamath Basin with the exceptionLafsthe

River sysem(Figure 21). This plan does not propose to purposefully introduce anadromous
fishes into the Lost Rivesubbasin.There is no evidesethat tte Lost River sukbasin

historically provided habitat for anadromous fishéghe natural hydrology of theost River sub
basinand its connectivity through Lower Klamath Lake to the Klamath River has been described
as irregulafwater exiting Lowe Klamath Lake tdhe Klamath River in the spring and entering

the lake from the river in the fallfiue to the topography of the ai@seddell 2000)Currently,
connectivity between Lower Klamath Lake and the Klamath River is regulated solely through
irrigation channel@NRC 2004). e reintroduction approaches, strategies, and tactics to be
applied vary among geographic areas; therefore, it is important to define the boundaries of these
areasThe Klamath River and its tributaries are defined as any waterbody or stream downstream
of Link River Dam (rkm 414.4, rm 257.5) and includes Keno Dam at rkm 380.5 (rm 236.4).
Upper Klamath Lake and its tributaries are defined as any waterbody or strezeiatboRiver

Dam. Williamson River Falls (rkm 32, rm 19.8) is a natural barrier to upstream migration of
fishes on the Williamson River (major tributary to Upper Klamath Lake) and is the upstream
limit to anadromous fishes in the Williamson RiyEigure 21).
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Figure 2-1. The geographic boundaries that define the Klamath River and its tributaries and
Upper Klamath Lakeand its tributaries for the purpose of reintroduction of anadromous fishes in
the Oregon portion of the Upper Klamath Basin. Lost River and Lower Klamath Lake
watersheds are also represented but are not included in reintroduction efforts.

34



2.3 The Concept of Naural vs. Active Repopulation

There are three types of approaches to consider when planning reintroductions (Anderson et al.
2014). These approaches are: (1) nat@abpulatiorvia volitional migration(letting fish stray

into new habitat on their own(2) active repopulation vikansplants of adults (of hatchery or

natural origin); and (3active repopulation vieeleases of fertilized gametes and/or juveniles.
Naturalrepopulatioris generally considered the approach with the lowest risk of failure or
unintended consequences because it minimizes the interruption or alteration of natural biological
processes (reviewed Resset al. 2009 and Anderson et al. 2014)

Active reintroduction by means of transplanting adults, juveniles, or fertilized gametes has the
benefit of immediately placing fish in the reintroductamea buhas increased ecological risks
relative to naturatepopulation Hatchery releases may reeéube genetic fitness of wild fish
(e.g.,Araki et al. 2008 or induce densitglependent ecological processes affecting naturally
spawning fishé€.g.,Kostow 2009).

Early reintroduction efforts in the Upper Klamath Basin will be shaped by an intent tb avoi
active transplants dfatchery and wild adults and the potential risks of pathogen outbreaks that
might be associated with such transplahte decision framework proposed for the
reintroduction of anadromous fish into the Upper Klamath Basin is bast avork of

Anderson et al. (2014),hich highlights key decisions affecting reintroduction efforts and
emphasizes the use of lavgk source populations drstratgies Figure 22). The dcision
framework for reintroductions into the upper basin is based on whether or not there is a
reasonable likelihood of natunapopulatiorfrom nearby spawning areas or populations (source
populations). If a sourgeopulation exists and there is reason to believe individuals will migrate
to newly accessible habitats, natuepopulatiorthrough volitional migration will be the
approach taken. If a source population does not,existhere is reason taelieve thavolitional
migration of individuals to new habifa) will not occurin a reasonablémeframe active
reintroductiorfs) will be implemented. Criteria for determining whethearbysource

populations exist are based on species and stock abundanediatly below Iron Gate Dam,
habitat conditions within differing portions of the Upper Klamath Basin, and the life history
characteristics of each species and stock.

2.4 Decision Making

Thetwo approaches this plan is proposing to pursue as part of an adaptive stragggyaduce
anadromous figks tothe Upper Klamath Basiare 1) natural repopulation vigolitional

migration of adultsand?) active reintroduction usingiveniles.Thevolitional repopulation
approach involves @wait-studyse® st r at e gaturatlymagtatingadults ars

opportunity tomigrate into new habitat unassistddhe success and rate of thjgproachmaybe
affected by several factors thatludeaccessiility, proximity to a donor stock, productivity and
condition of donor stock, habitat suitability, straying rate, interactions with existing fish
populations, and intraspecific competition for food and saess 209; Pess et a012,2014.
Active rentroduction using juveniles involves the capture of adults of existing populations, the
extraction and fertilization of gametes, and the use-bhsin facilities for rearingRearing
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facilitieswill includleODFW6 s KI amat h Hat c h eookgd Creekdnithei ty (| o«
Wood River Watershed), acclimation facilities (if deemed necessary), and any other appropriate
facilities.

Is there a reasonable likelihood of natural repopulation
From a nearby spawning area or population (source population)?

Yes No

Natural repopulation

Identify next most similar
What is the origin of the most source population
genetically and ecologically <
similar source population?

| | |

None: all potential sources Hatchery stock Naturally spawning
have unacceptable risks /natural origin
No action
Are the evolutionary and Can the source population
ecological risks of hatchery sustain a donation for
breeding acceptable? reintroduction efforts?

Lo m—

> Release hatchery Yes No —
No action doced i il
produced juveniies Release hatchery produced
(active repopulation) juveniles from captured
adults (active repopulation)

Figure 2-2. Decision framework for selecting a lemgk reintroductionapproach and source
population. Thiframeworkdoes not encompass ev@ugssibility butis intended to highlight the
key decisions affecting reintroduction risks. Boxes indicate decision endpdilsigted and
modified from figure 4 of Anderson et al. (2014)
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The actions taken to achieve the desired gbaiable, naturaproducing populations of
anadromous fishes adependent upotie particular speciegs ecotypérace time, ecological

risk, andlogistical constraintsThe actionsre based otheassumptions and rationads
described beloy2.5). Active reintroduction strategwill proceed inwo phasesThefirst of

these pasegPhase 1 Reintroduction Studigwwill involve investigationso determine the best
approaches for actvreintroductionwhile Phase 2Repopulatiopwill implement the
approaches learned in Phase 1 with the goal of repopulating habitat in the Upper Klamath Basin
Initially, we hypothesize that fatlun Chinook Salmon, Coho Salmon, steelhead trout, and
Pacfic Lamprey will migrate upstrearof their own accoravhen fish passage is restored. The
timing and extent of this volitional migration following passage restoration is uncextsen.
three generations (fatln Chinook Salmon = 12 years, Coho Salmdhyears, steelhead trout =
15 years, Pacific Lamprey 5 years)an assessment will be conducted to determine if, where,
and when active reintroduction is needed to help establish populatitrese species

Due to theexpectedlack of an adequate soure population of springrun Chinook Salmon
ready to volitionally repopulate the upper basin, thisecotypeface of Chinook Salmonwill
be actively reintroducedinto tributaries of Upper Klamath Lake following the availability
of fish passagdo the Upper Klamath Basin Active reintroduction of spring-run Chinook
Salmon will begin with astudy phase (Phase 1), which will involvenvestigationsto
determine the bestapproachesfor Phase 2(repopulation) of active reintroduction.
Strategies for the active reintroduction of springrun Chinook Salmonare described in
detail in Section4 of this document.

The decisions and associated actions proposed in this reintroduction implementation plan are
based on assumptions and rationale of current and near dgtlogjicalconditions and

processes in the Klamath Badihonitoring and evalation of anadromous fishes in the Oregon
portion of the Upper Klamath Basin will determine the accuracy of assumptions and rationale,
which are listed in the following subsection.

2.5 Assumptions and Rationale

1 Upstream and downstream fish passage is prottdedghout the Klamath River
corridor, consistent with state and federa
or through dam removal.

1 Volitional upstream and downstream fish passage through Keno Dam and Link River
Dam via fish ladders amgpillways is timely and effective.

1 Migration through Keno Impoundment, Lake Ewauna, and Upper Klamath Lake will
occur when water quality is suitable for salmonids.

1 If/whenwater quality in Keno Impoundment and Lake Ewauna are not suitable for
salmonids, @rap and haul program from Keno Dam to Upper Klamath Lake and/or
tributariesmay be necessary.
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Currently, suitable habitat located in tributaries above Upper Klamath Lake could be
considered isolated from the mainstem Klamath River during certain tintes yéar,

due to within and among year variability of water quality in Upper Klamath Lake, Lake
Ewauna, and Keno Impoundment. These conditions will affect the life histories of
reintroduced anadromous fish.

Enough suitable habitat currently exists in thgper Klamath Basin to support and
sustain populations of anadromous fish.

Tributaries of Upper Klamath Lake contain most of the climate resistantaaét
refuges within the entirkasin andhave the potential to support robust populations of
salmon andteelhead trout.

Upper Klamath Lake currently supports a robust population of adfluvial Redband Trout.

Upper Klamath Lake currently supports a population of introduced Kokanee Salmon that
are known to reside in Pelican Bay.

Previous studies have shown that Chinook Salmon smolts had high survival and high
growth rates when raised in net pens in Upper Klamath (Mk&ele et al. 2009).

Fall-run Chinook Salmon are present in the mainstem Klamath River immediately
downstream of bn Gate Dam and willolitionally repopulataipstream reaches once
fish passage is restored at existing Klamath Hydroelectric Project dam sites.

Springrun Chinook Salmon amnly presentin the Lower Klamath RivefTrinity River
and Salmon River subasirs). The long distance from their current distribution to Iron
Gate Danwill likely preclude naturatepopulatiorof the Oregon portion of Klamath
River, Klamath River tributaries, and tributaries above Upper Klamath Lake.

Steelhead trout are present in thainstem Klamath River immediately downstream of
Iron GateDam andwill volitionally repopulateupstream reaches once fish passage is
restored at existing Klamath Hydroelectric Project dam sites.

Resident Redband TrdRainbow Trouf{O. mykisyin the Upger Klamath Basin have
the capacity to produadfspring that exhibit anadromous liféstoriesandwill
contribute to theepopulatiorof steelhead trout once fish passage is restorexisting
Klamath Hydroelectric Project dam sites

Coho Salmon arpresent (albeitat lowabundancein the Klamath Rivermmediately
downstream of Iron Gateam andwill volitionally repopulataipstream reaches once
fish passage is restored at existing Klamath Hydroelectric Project danbsiee® low
abundancere-estaltishmentof upstream reachesay be slower than othepecies

Pacific Lamprey arpresenin the Klamath River immediately downstream of Iron Gate
Damandwill volitionally repopulateipstream habitat once fish passage is restored at
existingKlamath Hydroelectric Project dam sit&ignificant potential lamprey habitat
exists in the Oregon portion of Klamath River, Upper Klamath Lake and tributaries,
which should aidepopulatiorof upstream reaches once fish passage is restored.
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1 Springrun Chinook Salmorgametewill be available from hatchery, naturally spawning,
and/or wild donor stockaithin the Klamath Basifor use in active reintroductianto
tributaries of Upper Klamath Lake

1 Klamath Basin stocksf pathogerscreeneguvenilespringrun Chinook Salmon are

available for active reintroduction as hatchery reared juveniles into the Upper Klamath

Basin. Adult fish present the highest risk of pathogen introduction and as tiferetare
no reliably accurate nelethal methods foscreenig adultsfor pathogens of concern

1 Resistance t€. shastawill be a primary consideration for any stock of Chinook Salmon

used in active reintroduction.

1 Theabsencén the Upper Klamath Basin of multiple fish species that are known to

compete with, preypon, or otherwise impair the performance of salmonids elsewhere in

the Pacific Northwest should contribute to successfeltablishmendf anadromous
fishes(Redside Shiner, Mountain Whitefish, Northern Pikeminnow, Smallmouth Bass,
Walleye, Coastal and/estslope Cutthroat Troustriped BassWhite Catfish, Channel
Catfish.

2.6 Reintroduction Approaches b be Implemented

Each species (and ecotype/raé€hinook Salmon) has a distinct reintroduction approach
determined byhereasonable likelihood of natunapopulatiorfrom a nearbysource population.
Approaches alseary among geographic locations within the upper basihen the initial
approach to be takasvolitional repopulationthree fish generatior(d2 years fofall-run
Chinook Salmon, 9 years for Coho Salmbh years for steelhead tryputill be alloweda
chancebefore active measures amnsideredThis timeframe should be long enough to allow
for at least one, relatively largen of salmonduringthis initia phasePacific Lamprey do not
necessarily return to their natal streameproducethereforetheduration of the repopulation
phasewill be based on their unique life cycle as well as examples from i@iméroduction
efforts.Because of thidifteen years seems like a reasonable timefranadlow Pacific
Lamprey to naturallyepopulaténabitat in the Upper Klamath Basin.

Monitoring will occurimmediatelyfollowing the availability of fish passage ¢évaluate
volitional migration andepopulationAn assessment will be matlased on evaluation of the
monitoring effortand a decision will be made to determine if active intervernsiovarranted.
Investigationsnto potential anthropogenic and/or biological impediments will be conducted
before efforts shift to active reintroductiddescriptions and the reasoning for greposed
speciesspecific reintroduction approaches desscribé in the following settonsand
summarized iMable 21.
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Table 2-1. Summary of reintroduction implementation approaches for anadromous fishes in the

Oregon portion of the Upper Klamath Basin.

Reintroduction Implementation Approaches
Location Natural repopulation Active repopulation
e Fall-run | Springrun . ’ Springrun
Steelhea¢ Pacific | Coho | . o | “Srinook | Steelhead Trouf Pacific Lamprey| Coho Salmon | Fallk-run Chinook < oo
Trout | Lamprey| Salmon Salmon
Salmon | Salmon Salmon
Oregon Assessment will [Assessment will [Assessment will ﬁ;srizzzz%‘g”
portion of be made aftet5 |be made aftet5 |be made afted ears of
Klamath years of years of years of %onitori and
River and s s es es es monitoring and  |monitoring and  |monitoring and evaluatic:r!in to no
tributaries Y Y y Y Y evaluation to evaluation to evaluation to determine if
(below Link determine if activ|determine if actividetermine if activ active
River Dam, reintroduction is |reintroduction is [reintroduction is reintroduction is
rkm 414.4) warranted warranted warranted \warranted
Upper Assessment will |Assessment will Q;Snfzz;ﬂz?é‘g”
pp be made aftet5 |be made aftet5
Klamath years of years of years Of
L?‘ke af‘d monitoring and  |monitoring and monltO(lng and
tributaries yes yes yes yes Yes  |ovaluation to evaluation to no evaluation to yes
(above Link IO . R . determine if
River Dam determine if activ|determine if activ| active
rkm 414.4) \r;;r::;?]ctiggtlon 15 \rl\zr::raonctiggtlon 15 reintroduction is
warranted

2.6.1 SpeciesSpecific Reintroduction Approaches
Steelhead Trout(Oncorhynchus mykiss

Genetic studies have demonstrateatsome of theesidentOncorhynchus mykig®edband

Trout) populations in the Upper Klamath Basin are in the same lireesstheir coastal

counterparts below Iron Gate Da@ufrens eal. 2009; Pearse et al. 201Genetic similarities

exist in populations below Kenodin (rkm 380.5rm 236.4 and in some tributaries of Upper
Klamath Lake (for example, Cherry Creek, Rock Creek, and Rock Creek tributary of the Sprague
River) (Pearse et al. 2018.more robust genetic assessmenDofmykisgshroughout the

Klamath Basin is currently being conducted with the objective of refining the understanding the
genetic relationship among populations throughout the basin.

The life historystrategie®f O. mykissare both variable anftexible andinclude anadromous
(spend some time in the ocean, but spawn in freshwater, stdledtiead trouindnon-
anadromousfreshwater residentfiuvial and adfluvial)migrators Studies have shown that
variation in life histories is due to a combination of gene&sgion, condition status,
environmental influences, and likely many other fac(gendall et al. 2015)Currently; O.
mykisspopulationsbelow the damexpresst least38 life histories that exhibit differences in the
durations of freshwater and oceaarneg, age at maturation, and incidence of repeat spgwnin
(Hodge et al. 2016 Adults do not always produce offspring that exhibit the same life history as
themselves (steelhead trout can producear@adromous progeny and residéntmykissan
produce aadromous progeny) (Hodge et al. 2016; Kendall et al. 2015). Resident populations of
O. mykisdocated above barriers, both natural and 1meae, are known to produce juveniles
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that exhibit smoltification behaviofskin reflectance, NaK"™-ATPase activig, and migration

timing), and exhibit downstream migrations past barriers to upstream migrdttaceék et al.

2012; Wilzbach et al. 2012)JuvenileO. mykissaare known to express characteristics of smolts
(individuals that exhibit smoltification behavg)in a resident, adfluvial Redband Trout

population that was once anadromous but that has been isolated above an impassable dam for
over 50 years (Holecek et al. 201Zhrower and Joyce (200f)und that the capacity for

expressing anadromy can be maimta for extended periods in artificially isolated resident

mykiss The results of these and other studies (see Kendall et al. 2015) imply that resident
populations of0. mykisan contribute significantly to the magmance of anadromous
populationsand therefore gne flow between sympatric resident and anadromous forms is
common(Olsen et al. 2006; McPhee et al. 200R¢cent investigations on the Elwha River in
Washington demonstrate that steelhead trout descendants from below and above impassable
dams repopulated the river following dam removal, and that dam construction did not reduce the
genetic diversityassociated with anadromous life histories (Fraik et al. 2021).

Based on the literatugnd studies described above, it is clear that the relationship between
resident and anadromous formsfmykissn the Klamath Basin is complex, and uncertainty
exists regarding the effects reintroduced steelhead trout will have on the resident opfilati
Redband Trout. We hypothesize that populations of steelhead troutdarnieh River below

Iron Gate Danwill repopulatéhabitat in the Upper Klamath Basin addition resident

Redband TrouRainbow Trouin the Upper Klamath Basjmavingthe poential to produce
anadromousmolts may also contribute to the expression of the anadromous life highery
upstream and downstream fish passage is reestablished#rieth River Dansites. Based

on these hypotheses, thé&ntroductionplan proposg implementing a conservative approach to
reintroducing steelhead trout to the Upper Klamath Basin, based entirely on volitional
repopulationinitially, no steelhead trout will be transported and released into the Oregon portion
of the Klamath River, UppeKlamath Lake or its tributaries. This strategy follows the direction
of OD Bt¥étheaad Trout in the Oregon Portion of the Klamath River, Upper Klamath Lake
and Tributaries Policy(OAR 635500-3900. Steelheadrout inthe Oregon portion of the
KlamathRiver, Upper Klamath Lake or its tributariase tobe managed for natural production
consistent wittO D F WRadive Fish Conservation Poli¢pAR 635007-0503).Further

research is needed to investigate the extent to which, resident Redband Trout progeny exhibit
smolification and migration behaviors in the Upper Klamath Basin as a means of determining if
they might contribute to theepopulatiorprocess.

Following the availability of fish passage into the Oregon portion of the Upper Klamath Basin,
volitional repopulatiorof steelhead trout will be monitor@shd evaluatetbr fifteen years. After

this period,an assessment will be made to determine if, whed wtere active reintroductioof
steelhead trout will occuilhis criterionallows three generations of fish the opportunity to
repopulate and based on research that investigated the life history diversity of steelhead trout
in the Klamath River, which fouhthat smolt age ranged frori3lyears and time at sea for
maiden spawners was from two months to four years (Hodge et al. 2016).
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Pacific Lamprey (Entosphenus tridentatus

Pacific Lamprey are indigenous to the KlamB&iver Basin and are currently presuhte be
foundwithin the current range of anadromoadnsonids(Moyle 2002) Adults arefound

throughout thdvasin andare seasonally captured in a downstream juvenile salmonid trap in
Bogus Creek, which enters the Klamath Riapproximately 2,000 feetownstream of Iron Gate
Dam (Morgan Knechtle, CDFWRersonalComnunicatior). Reportsand studiesot related to

their distributionhave found Pacific Lamprey the Shasta anflcott Rivers, as wells as in Clear
and Dixon Creeks (tributaries to tkéamath River) (Goodman et al 2008; Close et al. 2010)

The historical distribution of the Pacific Lamprey within the Oregon portion of the Klamath
River, Upper Klamath Lake and tributaries is not clear. Throughout the historic and current range
of PacificLamprey, distribution is closely tied to Chinook Salmon spawning and rearing habitat
(Simpson and Wallace 1978; Wydoski and Whitney 20@&xorically, Chinook Salmon were
present upstream of Iron Gate Dam and in the tributaries of Upper KlamatiHarkiton et al.
2005) so,it is assumed Pacific Lamprey may have been present as well.

Research suggests Pacific Lamprey do not have a strong fidelity to natal $emusian et al.
2008;Hatch and Whitaker 200%pice et al. 2002 Adult Pacific Lampreyare attracted to
pheromones produced barvaeduring thér upstream spawningigratiors (Robinson et al.
2009; Yun et al. 20)1A growing body of evidence indicates that Padifeanpreyhaverapidly
migrated intovarious rivers that were formerly blockby damsrockslides or volcanic
eruptiong(Maitland & al. 2015;Clemens et al. 201 Moser and Paradis 201Jolley et al. 2018
Lampreys camlso beattracedto pheromones of other lamprey spec¢lese et al. 2004; Moser
et al. 201%. There is gotential forpheromones from théve resident lampreys the upper
basin(seeTable 35in Section3 for lamprey species listd facilitate therepopulatiorof Pacific
Lamprey through crosspecies pheromonal attraction

Based on the aforementioned evidence hypothesize that Pacific Lamgreill repopulatehe

Upper Klamath Basin volitionally when fish passage is restored. Based on this hypothesis, this
reintroduction plan proposémplementing aonservative approach to reintroducing Pacific
Lamprey to the Upper Klamath Basin, which relig®n volitionalrepopulationlnitially, no

Pacific Lamprey shall be transported and released into the Oregon portion of the Klamath River,
Upper Klamath Lake or its tributariPagfic Thi s
Lamprey in the Oregon Portion of the Klamath River, Upper Klarhakte and Tributaries

Policy (OAR 635-500-3910. Pacific Lampreyin the Oregon portion of the Klamath River,

Upper Klamath Lake or its tributariese tobe managed for natural production consistent with

O D F WRaive Fish ConservatioRolicy (OAR 635007-0503).

Following the availability of fish passage into the Oregon portion of the Upper Klamath Basin,
volitional repopulatiorof Pacific Lamprey will be monitored and evaluated for fifteen years.
After this period, an assessment will be made to determine if,,\@hdrwhere active
reintroduction of Pacific Lamprey will occur.
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Coho Salmon(Oncorhynchus kisutch

Due to many faars contributing to their low abundance, the U.S. Fish and Wildlife Service
(USFWS) was petitioned to list Coho Salmon in the Klamath River Basin under the Endangered
Species Act in 1993, with the National Marine Fisheries Service (NMFS) completingttige sta
review of Southern Oregon Northern California Coast (SONCC) Evolutionarily Significant Unit
(ESU) Coho Salmon in 1995. Following subsequent delays and further reviews, SONCC Coho
Salmon were listed as threatened in 1@9VIFS 1997) The totalestimated Coho Salmon

returns to the Upper Klamath River (Iron &B@am down to Seiad Creek at ri@h3 rm 132.3

and its tributaries from 2001 to 2004 were from 600 to 4,00QAiskerman et al. 2006).he

53year average of Coho Salmon returning to IBate Hatchery is 1,033 individuatbe

median return run from 2000 to 2014 was 723 individ(@hesney and Knechtle 2015).

There are no documents or evidence that suggests Coho Salmon once occupied any habitat
upstream of the outlet of Upper Klamath kealKlamathRiverrkm 414.4 rm 257.5. However,
documented evidence suggests that Coho Salmon spawned in KlamattriRivaries above

Iron Gate Dam (Hamilton et al. 200%)is thought that the upper extent of Coho Salmon
distribution with the Upper Kmath Basin was at leastdnd includingSpencer Creek (rkm

371; rm 230.5 becausehey areprimarily tributary spawnerand suitable Coho Salmon habitat
exists in tributaries up to and including Spencer C(elgknilton et al. 2005Williams et al.
2006;USDI and CDFW 2012NMFS 2014. Fish passage through the Klamath Hydroelectric
Project would open up over 59 miles of Coho Salmon habitat above Iron Gate Dam, 31 miles
being in Oregon (18 miles of mainstem Klamath River and 13 miles of tributary halbktet wi
Spencer Creek), and likely more noatal, rearing habitat in some of the smaller tributaries
within the Klamath River Canyofirigure 14). This estimate of available habitat was calculated
using the National Hydrography Datagetund at:https:/www.usgs.gov/corscience
systems/ngp/nationdiydrographyand measured using ESRI &6s Ar c Ma
available stream habitat is likely anderestimateueto the numerous side channels of Spencer
Creek.

Spencer Creek contains a large qitgraf habitat suitable for Coho Salmon. Using a Habitat
Limiting Factors model to estimate juvenile capacity, Ramos (2020) estimated that Spencer
Creek could suppb66,300 juvenile Coho Salmon throughout the summer months, the highest
among all Klamath Rer tributaries above Iron Gate Dam. Among all Klamath River tributaries,
Spencer Creek also contains the most suitable spawning habitat for Coho Salmon, with an
estimated ability to sustain less than 18,000 Coho Salmon redds (Ramos 2020).

This rentrodudion plan proposes implementing a consengtipproach to reintroducing Coho

Salmon into Oregotributaries thatelies upon volitionatepopulation|nitially, no Coho

Salmon will be actively transported and released into the Oregon portion of the iKRivet,

Upper Klamath Lake or its tributari € ho This a
Salmon in the Oregon Portion of the Klamath River and Tribut& @y (OAR 635500

3905.
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Shortterm management strategi@ill focus on providing safend effective fish passage. An
important part of the sheterm management framework will be to work with basin partners in
improving habitat in Spencer Creek. Due to the current low abundance of Coho Salmon in the
Klamath Ba&in, the restoration of reconnected upstream tributary and mainstem habitats will be
important as a means of helping to secure populations within its existing kamggerm
management will focus on addressing factors limiting the survival of juveniie Galmon in
Spencer Creek and the Klamath River.

Following the availability of fish passage into the Oregon portion of the Upper Klamath Basin,
volitional repopulatiorof Coho Salmon will be monitored and evaluated for nine years. After

this period, an agssment will be made to determine if, when, and where active reintroduction of
Coho Salmon will occufThis criterion which allows three generations the opportunity to
repopulateis based odatathat Coho Salmon generally have-gear life cycle (withabout half

spent in freshwateand half spenh the oceanjMoyle 2002; Quinn 2018).

Chinook Salmon(Oncorhynchus tshawytscha

Spring, fall, and perhaps winteun Chinook Salmoecotypes/racesere present in the Klamath
River above Iron Gate Dam and j#y Klamath Lake and its tributaries before the construction
of the dams on the Klamath Riv@Nehlsen et al. 1991; Hamilton et al. 2005; Hamilton et al.
2016).Currently,naturally producedpringrun Chinook Salmon populations in the Lower
Klamath Basirare at very low abundance aackfoundonly in a fewtributaries (South Fork
Trinity River, North Fork TrinityRiver, New River,and Salmon River(Kinziger et al. 2013

Dawe Hillemeier, Yurok Tribe, Personal Communicajic®outh Fork Trinity River escapements
of springrun Chinook Salmon (adults and jacks) averaged 155 fish (range of 0 to 348) from
1999 to 2009 (CDFW, unpublished dafBiye 19962015averageannual escapement of natural
spawning springun Chinook Salmomto the Salmon River sulbasin was 674 individuals and
8,431 individuals in the Trinity River stiasin(CDFW 2018) The average estimated total run
size of springrun Chinook Salmon in the Trinity River stlasin above Junction City weir (rkm
136.5 rm 84.8) from 1991 to 2016 was 14,874, with hatchery produced individuals contributing
59% on average (up to 81.6%) to the total run @zer et al. 2017)Recent (2012017) annual
Salmon River snorkel surveys have shown a dramatic decline in escapethé&population,
with annual counts less than 300 individu8&RC 2017).

Fall-run Chinook Salmon in the Lower Klamath Basin are more abuigiamtheir springun
counterpartswith fish reaching Iron Gate Dam each year. Estimates from 1978 to 2616 of
total in-river adult fallrun Chinook within the entire Klamath River Basin averaged8038,
(median = 83,736ndividuals (CDFW 2017)The average return of adult falln Chinook
Salmonto Iron Gate Hatchery is 16,791 ($@ar averagemedian ~ 14,00 individuals

(Chesney and Knechtle 201&stimated spawner escapement in the 21.218L milesyeach
below Iron Gate Dam (Iron GalRamto confluence of Shasta River) averaged 7 (30ddian
4,894)individuals from 200X0 2015 with an average of 134 (median 1,238) of those being of
hatchery origifGough and Som 2017)he estimated proportion of natural origail-run
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Chinook Salmon returns to Iron gate Hatchery from 2002 to 2017 range from 0.007 in 2008 to
0.289 in 2002 with an average of 0.167 (Morgan Knechtle, CDFW, Personal communication).

Springrun Chinook Salmon were believed to be the dominant race in the Kigmeath Basin
before Europen settlement, althoudhll-run Chinook Salmon were the remaining dominant
race at the time of development of idP in the early 1900 s ( S n y .dAe@egional St&uk )
review of Chinook Salmon populations that was completd®98 identified two ESUs with
populations in the Klamath BasjWyers et al. 1998)The Southern Oregon and California
Coastal ESU comprises spawners in coastal watersheds from Cape Blanco, Oregon (south of the
Elk River) to the southern extent of therent range, which includes the Klamath River up to
the confluence of the Trinity River. The Upper Klamath and Trinity Rivers ESU includes all
Klamath Basin populations upstream from the confluence of the Klamath and Rivetg and
includes both spropand fallrunraces (Myers et al. 1998). Oregon Department of Fish and
Wildlife manages native fishes at a level where populations from a common geographic area
with similar genetic and life history characteristics are grouped and &lesdes Managemen
Units (SMUs). Thus,as with all anadromous fish#sat historically occupied the Oregon portion
of theUpper Klamath Basin, thdpper Klamath Springun ChinookSalmonSMU is designated
asextinct(ODFW 2005)

Past genetic research investigating dijemce in run timing behaviorspfgng-run vs. faltrun)
suggestedhat parallel evolution of these l#@story traits has occurred many times in Chinook
Salmon and that the direction of evolution has generally been from the more generalized fall
typeto the more specialized springn type. This is also supported by data that suggests that the
relatedness of falun and springun Chinook Salmon within a geographical region are more
similar to each other than to individuals of the sao@ype/racén adjacent geographical areas
(Waples et al 20QKinziger et al. 2018 However, recent genetic research has allowed for new
insights into the origin of migration behavior in Chinook Salr(frnce et al. 2017)The

authors of this research propose a lginggighly conserved allele (GREB1L) responsible for
prematurgspringrun) migration in Chinook Salmon, suggesting that mutational events creating
new premature migration alleles are exceptionally rare and existing populations are necessary for
the spreadnd maintenance of theslleles (Prince et al. 201 Further researchgain found a
strong association between migration phenotype and this single locus, while also determining
that both faHrun and springun Chinook Salmon historically existed in the Williams®prague
River system using archeological samples foundlaltfishing sites (Thompson et al. 2019).

Other research has demonstrated that at a gefesmle multiple major effect genes on a single
chromosome beyond the single GREB1L gene play a role in the variation of migration
phenotypes in Chinook Salm@Narum et al. 2018 In the Klamath River Basin, the genotypes
associated with this region are in near equilibrium where homozygous individuals for the spring
run ecotype are still present (Trinity River Basin and Salmon River B@&mlos Garza,

NMFS, Persoal Communication; Unpublished Dat&€hinook Salmon that enter the Klamath
River estuary in the spring (springn) express a homozygous genotype at the region of strong
association for spring run timing, while individuals that enter in theslatemer though fall

(fall-run) express a homozygous genotype at the region of strong association for fall run timing,
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and individuals that are heterozygous express an intermediate timing of entry into the estuary
(summerrun) (Carlos Garza, NMFS, Personal CommunagtUnpublished DajaFuture

genetic research on Chinook Salmon will likely reveal gthewfactors to considdn regard to
reintroduction decisions. The best available science will be used to make informed decisions
about reintroduction efforts.

Dueto current population status and distributions that vary among fallrun and spring-
run Chinook Salmon in the watershedelow Iron Gate Dam, approaches to reintroducing
fall-run and spring-run Chinook Salmon to the UpperKlamath Basin will be distinct.

Fall-run Chinook Salmon

Due to the presence and relatively high abundahéal-run Chinook Salmommediately

below Iron Gate Dam, this reintroduction plan proposes implementing a conservative approach
to reintroducing falrun Chinook Salmon, which reliegon volitionalrepopulation We

hypothesize that individual fatun Chinook Salmon will stray into the Upper Klamath Basin

from relatively abundant downstream sources once passage is available. The reintroduction
approach for falrun Chinook Salmon wilbe focused on efforts to monitor Upper Klamath

Basin habitato estimate fatrun Chinook salmon escapement immediatelipwing the

restoration of fish passage.

Following the availability of fish passage into the Oregon portion of the Upper Klamath Bas
volitional repopulatiorof fall-run Chinook Salmon will be monitored and evaluated for twelve
years. After this period, an assessment will be made to determine if, when, and where active
reintroduction of falirun Chinook Salmon will occuithesecriteria, allow three generations the
opportunity torepopulateand arébased on agspecific escapement estimates of-falh

Chinook Salmon. The results of these estimates depict the age of the majority of returning
individuals to the Klamath Rer to ke age three or folKRTT 2017) However, recent surveys
(20132015) conducted in the reach between the confluence of the Shasta River and Iron Gate
Dam (21.7 km13.5 mile$ found the majority of individuals tbe age fou{Gough and Som

2017).

Spring-run Chinook Salmon

Volitional repopulatiorof springrun Chinook Salmon into the Upper Klamath Basin would
almost certainlype limited to individuals straying from the Salmon Riseb-basin(confluence
with Klamath River atkm 107 rm 66.5 and/orTrinity River subbasin ¢onfluence with
Klamath River atkm 70, rm 43.5. The distance individuals would need to stray into newly
available habitat from these source populations is substa8yiahgrun Chinook Salmon
habitat(summer holding and spawning)the Upper Klamath Basin is not located immediately
above the damasit is for the other anadromous fishes. Instead, individwafa the Trinity
River subbasinwould have to stray 372.4 rkm to 528.9 rkm (231.4 miles to 328.6 miles;
includes at least 28 lkimeters/17.4 miles of lake habita®pending omthereceiving upper sub
basin, and individuals from the Salmon Rigebtbasinwould have to stray 335.4 rkm to 491.9
rkm (208.4 miles to 305.6 mileffyigure 23).
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Figure 2-3. Selected hydrography and shhsins of the Klamath River Basin associated with the
current distribution of springun Chinook Salmon (Salmon River and Trinity River) below the
four Klamath hydroelectric dams planned for removal (highlighted in red),udrdlasins in the
Upper Klamath Basin (UKB) that have suitable spting Chinook habitat (summer holding,

and spawning habitat). Streams in the UKB with spring Chinook Salmon spawning habitat
within suitable sukbasinsare highlightedn red. Distanceiver kilometer and river mile)

between sulbbasins that contain potential source populations (below the dams) ahdssub

that have the potential foepopulation(above the dams) are shown.
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The extensive distance separating the natal streams ofsth&se populations (200 river miles

to over 300 miles, depending on location) from estimated spumghinook Salmon habitat in
tributaries to Upper Klamath Lake is a limiting factor for volitional repopulation. Additionally,
the source populations dfd@se potential strays are already low (particularly in the Salmon River
subbasin), therefore it seems unlikely that spaing Chinook

Salmon willre-establishin theforeseeabléuture without any assistanc&his was also the
conclusion of th&lamathRiver Expert Panel for the Scientific Assessment of Two Dam
Removal Alternatives on Chinook Salnf{@oodman et al. 2011 herefore, active

reintroduction of springun Chinook Salmon to the Upper Klamath Basin is likely to be the most
successful approach establishing a new, sedtistaining population(s).

The active reintroductioaffort for springrun Chinook &lmon will have two phases. The
Reintroduction StudieBhasgPhase 1) will be initiated in tributaries of Upper Klamath Lake.
The intention oPhase 1s to use an adaptive management strategy where hypotheses will be
developed, active reintroduction strategies will be implemented to test hypotheses, and results of
strategies will be@ssessethrough monitoring effortsStudies will involve thealease of tagged
juveniles to monitor their migration behavior and survival post reléadie reintroduction
strategies will be revaluated andpdatedif necessary, thus, creating an active adaptive
management cycle aimed at providing informatiorirenmost appropriate reintroduction
strategy(McCarthy et al. 2012Phase ZRepopulation Phas&jill build on the results of Phase

1 tousethe most effective methods, extent, and intensity of transplantation required to
repopulate habitat above Upperaifiath LakeReintroduction studies may begin prior to the
availability of fish passage through the KHP.

This approach f ol | owhinobkhSalmah inthe ©regonoPortioa 6f th© D F W6 s
Klamath River and TributarieBolicies(OAR 635-500-3890 and @R 635500-3895. Chinook

Salmon in the Oregon portion of the Upper Klamath Basin will be managed for natural
producti on c¢ on sNative Eish Conseivdtitn PQi§AR/E35007-0503).

Hatchery production and supplementation efforts associatbdeintroduction ospringrun

Chinook Sal mon into the Upper KIlamat hFisBasi n w
Hatchery Management Policy and Guidelif@AR 635007-0542).
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3. ASTRATEGY FOR MONITORING AND EVALUATING
REPOPULATION OF ANADROMOUS FISHES INTO THE
OREGON PORTION OF THE UPPER KLAMATH BASIN

3.1 Introduction
3.1.1 Purpose of Monitoring and Evaluation Section

The purpose of this section is to provide guidelines, recommendations, and strategies for
monitoring and evaluating tlrepopulaion, redistribution, reproduction, abundance, and life
histories of anadromous fishes in the Upper Klamath Basin following the availability of fish
passage through the Klamath River following the removal of Iron Gate, Copco 1 & 2, and J.C.
Boyle Dams. Thesguidelines and recommendations are intendechémitoringvolitional
repopulatiorof fall-run Chinook Salmon, Coho Salmon, steelhead trout, and Pacific Lamprey.
Monitoring the outmigration of releasgalvenile springrun ChinookSalmonas part of the

adive reintroduction approach for springn Chinook Salmon is described separately in the
subsequent sectioA (strategy for actively reintroducing sprisrgn Chinook Salmon into the
Upper Klamath Basin However, monitoring returning adult springn Chirook Salmon that

are a product of active reintroduction efforts and thaturally produceaffspring should follow
the guidelines and reconamdations of this sectiqrigure 31).

The objectives of this section are to: 1) identify constraints to monitoring and the key questions
monitoring should address, 2) identify monitoring facilities and activities required to address the
guestionsand3) provide reommended monitoring and evaluation parameters, as well as the
tools to measure them, to determine if population®@cemingselfsustaining. Unique

monitoring activities are described for steelhead trout and Pacific Lamprey, which have resident
conspedics (O. mykis} or closely related resident speciBstosphenusp.) residing above the
dams.

3.1.2 Setting Description and Monitoring Constraints

The Upper Klamath Basin is defined as the Klamath River Watershed above Iron Gate Dam
(current upper extemtf anadromy in the Klamath Basin) at Klamath River kilometer (rkm) 312
(rm 194) and encompasses 20,85 k&053 square mile§l3,343 kni; 5,151 square miles
when excluding the Lost River sigasin). From the site of Iron Gate Dam to Keno Dam (rkm
380.5; rm 236.4) there is approximately 68.5 rikh®.5 mile3 of mainstem Klamath River
habitat(includes potential habitat under KHP reservoifd)is reach of the Klamath River cuts
through the Cascade Range creating the Klamath River Canyon. Hisypi@shook Salmon
were known to spawn in suitable habitat in this reach of the mainstem Klamath River and its
multiple tributaries (Hamilton et al. 2016). Spencer Creek, a tributary to the Klamath River in
Oregon (9.5 rkm; 5.9 rm below Keno Dam), is estadao contain 23.6 km (14.6 miles) of
habitat suitable for anadromous fislfesintington et al. 2006).

49



4. Strategy for actively
reintroducing spring-run
Chinook Salmon into UKL
tributaries

3. Strategy for monitoring
and evaluating recolonization

Volitional recolonization from source
populations below Iron Gate Dam:
* Fall-run Chinook Salmon
* Coho Salmon
« Steelhead trout
* Pacific Lamprey

* Releases of spring-run Chinook
Salmon juveniles

*  Monitor released outmigrating
juveniles

* Recolonization from actively
released juveniles:
¢ Spring-run Chinook

Returning adults
from actively
reintroduced
juveniles

Naturally produced
juveniles from
returning adults

Figure 3-1. Flow diagram depicting returning springn Chinook Salmon that are a product of
active reintroduction effés (described in the Strategy for actively reintroducing spmimg
Chinook Salmon into Upper Klamath Lake tributaries) and their naturally produced juveniles
will be monitored following the guidelines and recommendations provided in the Strategy for
monitoring and evaluatingepopulation(this section). The guidelines and recommendations for
monitoring released juvenile sprimgn Chinook Salmon are provided in the Strategy for
actively reintroducing sprirgun Chinook Salmon into Upper Klamath Lake trdamigs section.

Keno Impoundment and Lake Ewauna are waterbadites) the Klamath Riveabove Keno
Dam that currently experienperiods ofseasonal water quality conditions unsuitable for
salmonids. Between Upper Klamath Lake and Lake Ewahed.ink River flows from Link
River Dam downstream fawo rkm (1.2 rm) (Figure 32).

Although not as severe as Keno Impoundment/Lake Ewauna, Upper Klamath Lake is a
hypereutrophic lake that also experiences seasonal water quality conititiboan be
seasonallyinsuitablefor salmonids. However, multiple locations (e.g., Pelican Bay, Wood River
Delta, and Williamson River Delta) on the periphery of Upper Klamath Lake serve as seasonal
water quality refuges for salmonids and other fisBas(sh et al. 2009; Tinniswood dt 2010).
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Figure 3-2. The Klamath River and tributaries upstream of Iron Gate Dam (current upstream
extent of anadromy). Between Iron Gate Dam and J.C. Boyle Dam the Klamath River cuts
through the Cascade Range creating tlarmath River Canyon. The Frain Ranch Reach, above
Caldera Rapid is a relatively legradient reach that contains spawning habitat suitable for
salmon. Dams highlighted in red will be removed in202

Two main tributaries, the Williamson and WoR/ers enter Upper Klamath Lake 28 km (17.4
miles) and 43 km (26.7 miles), respectively, from the outlet of the lake. The Wood River sub
basin is a groundwate&lominated system with astimated total of 77 km (47.8 miles) of
existing anadromous fish hadit The Williamson River subasin (not including the Sprague
River) is a groundwatetominated system with an estimated 40.8 km (25.4 miles) of available
habitat. TheSprague River subasin is a large tributary to the Williamson River that is fed by
bothgroundwater and snewmelt sources, and has an estimated 425.9 km (264.7 miles) of
available habitat suitable for use by anadromousdigfigure3-3; Table 31).

The size, habitat complexity, land ownership, physical properties (particularly access to streams,
visibility in water column, and high flowg)ose substantial challenges, if not constraints, in

respect to monitoring the-establishment of anadromous fish populations. Visibility, or lack
thereof, will be a major constraint on the effective use of standard visual surveys (e.g., spawner
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Figure 3-3. Estimated existing habitat (in red) that has the potential for current usage by
anadromous fishes in the Upper Klamath Basin following the removal of Iron Gate, Copco 1,
Copco 2, and J.C. Boyle Dams (highlighted with redes). Adapted from Huntington et al.
(2006).
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Table 3-1. Estimates of the quantity of existing habitat suitable for current usage by anadromous
fishes above Iron Gate Dam (Upper Klamath Basin; UKB). Adapted from Huntington et al.
(2006) and modified using the National Hydrography Dataset (NHD). Mainstem st&eams
designated in bold lettering, and their tributaries are designated by italicized lettering. Stream
habitat in the Klamath River above the present site of Iron Gate Dam was estimated absent the
four hydroelectric dams. Rehabilitating streams in theddjgjpamath Basin to allow for passage
and/or improving habitat has the potential to increase available suitable habitat by as much 100
km (see Huntington et al 2006 for specific streams).

Estimates of potential existing

Subbasin Stream habitat in km (miles)
Klamath Rivel(without dams) 102.1 (63.5)
Spencer Creek 20.8 (12.9)
Shovel CreefCalifornia) 5.3(3.3)
Upper Klamath River Fall CreekCalifornia) 1.4(0.9)
Jenny CreefCalifornia) 1.8(1.1)
Others(Oregon and California) 21.1(13.1)
TOTAL 152.5 (94.8)
Wood River 35.1 (21.8)
Sun Creek 8.0 (5.0)
Annie Creek 15.0 (9.3)
Fort Creek 5.8 (3.6)
Wood River andVestside cCrooked Creek 12.2 (7.6)
tributaries to UKL Agency Creek 0.9 (0.6)
Sevenmile Creek 33.3(20.7)
Short Creek 2.2 (1.4)
Recreation/Crystal Creek 19.3 (12.0)
TOTAL 131.8 (81.9)
. i Williamson River 34.9 (21.7)
Williamson River Larkin Creek 1.1(0.7)
(excluding Sprague Rivel Sunnybrook Creek 0.9 (0.6)
system) Spring Creek 3.9 (2.4)
TOTAL 40.8 (25.4)
Sprague River 140.2 (87.1)
N. Fork Sprague River 58.7 (36.5)
Dead Cow Creek 6.9(4.3)
School Creek 6.1(3.8)
Cold Creek 3.3(2.1)
Gearhart Creek 4.8(3.0)
Boulder Creek 4.8(3.0)
Sheepy Creek 1.8(1.1)
S Ri Fivemile Creek 22.4(13.9)
prague Kiver S. Fork Sprague River 54.7 (34.0)
Corral Creek 2.5(1.6)
Camp Creek 2.9(1.8)
Buckboard Creek 6.6(4.1)
Whitworth Creek 17.4(10.8)
Brownsvorth Creek 20.8(12.9)
Sycan River (below marsh) 60.7 (37.7)
Trout Creek 11.3 (7.0)
TOTAL 425.9 (264.7)
All streams in UKB 751.0 (466.7)
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surveys, redd surveys, snorkelrveys) in the mainstem Klamath River from Iron Gate Dam to
Keno Dam(Figure 34). The highturbidity present in the river yeaound is due to inputs from

the shallow, turbid Upper Klamath Lake. Therefore, visual sutegyniques alone will not be

wholly effective for detecting salmon, steelhead, and lamprey in this réacther constraintn

this reach will be safely navigating the river. The Klamath River cuts through the Cascade Range
in this reach and creates a higtadient, swift current with many large boulders and the

associated rapids that are rated higher than the class IV @uge énd Quinn 198Figure 3

5).

Due to the topography of the Klamath River Canyon (from Keno Dam to the Stateline), no major
roads parallel this reaclihere are somminimally maintainedyravel and dirt roads paralleling
portions of the river canyon from below J.C. Boyle Dam downstream to Iron Gate Dam, however
river access from these roads is limited due to the steepness of the canyon. Becausaraf these
other topographic factors along with the remoteness of this reach, monit@yngrove to be
challenging and the use of passive sampling tools, such as sonar at a fixed location or
environmental DNA (eDNA) at multiple locations may be useful.

A major consideration to monitoring anadromous fishes in tributaries above Upper Klamath
Lake involves access to streams. Over 60% of the potential anadromous fish habitat is located on
private lands, with over 82% of mainstem habitat on the Wood, Williamsor§@adue Rivers
being in private ownership. An active landowner outreach effort towards gaining cooperation
and access to key monitoring locations will be important, while otherwise working to identify
key sites for locatingassive Integrated Transpon@@lT) tag arrays, telemetry arrays, and
juvenile screw traps that provide the opportunity to collect necessary data when private
ownership does not avalil itself. Multiple species and life historiehaileé access toabitat

above the dams, and becauséhd, the estimated potential lifgage periodicity for

anadromous fishes in the Upper Klamath Basin will likely consist of multiple adult migrations
throughout the year. This variation in adult migration timing among species and life histories
coupled wih the diversity of habitat in the upper basin will likely result in juvenile rearing
and/or migration every month of thear Table 32). Because of this, multiple tools will be
needed to collect appropriate data.
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‘ ll 3\ \d
Figure 3-4. Klamath River above the Caldera Rapid at rkm @60217.5) Photo depicts the
turbid characteristics of the Upper Klamath River betwiéeno Dam and Iron Gate Dam.

Figure 3-5. The Klamath River at rkm 34@m 216) Between Iron Gate Dam and Keno Dam

the Klamath River cuts through the Cascade Range creating the Klamath River Canyon. High
gradients and large boulders create numerous Class IV and higher rated rapids in this reach. The
topography of this reach makes access to the river difficult.
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Table 3-2. Estimated potential lifstage periodicity chart for anaanous fishes in the Upper Klamath Basin*.

Life stage/activity/species Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Upstream adult migration/holding
Steelhead trout
springrun Chinook Salmon
fall-run Chinook Salmon
Coho Salmon
Pacific Lamprey
Adult spawning
Steelhead trodt
springrun Chinook Salmon
fall-run Chinook Salmon
Coho Salmon
Pacific Lamprey

Egg incubation through fry
emergence

steelhead trout
springrun Chinook Salmon
fall-run Chinook Salmon
Coho Salmon
Pacific Lamprey

Juvenile rearing and emigration?

steelhead trout

springrun Chino& Salmon
fall-run Chinook Salmon
Coho Salmon

Pacific Lamprey

* This chart is estimted based on available sources that document thatdifee periodicities of nearby anadromous fish populations, and therefore is subject to
change. Sources: Shaw et al. (1997); USFWS (1997); Close et al. (2002); Close et al. (2010); ODFW (2018).

1No daa in mainstem Klamath River, data comes from tributaries.

2Includes yearlings
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3.2 Monitoring Strategy
3.2.1 Phased Strategy for Monitoring Based on Fundamental Questions

Due to uncertainties regarding natwegpopulatiorof anadromous fishes intbe Upper Klamath
Basin, this monitoring strategy is based on fundamental questions and associated hypotheses.
Questions will be prioritized based on the immediacy and/or management action. For example,
immediately following the availability of passageonitoring will focus on determining if
anadromous fishes are migrating into habitat immediately above the Alsifish populations
become more widely establishedonitoringshouldbe more specific and focused

management objectives, suchdaserminingthe productivity and emigration timing of juversle
from each sultbasin

This plan recognizes theg-establishmenby anadromous fishes into suitable hahitaty not be
immediate, and thereforaonitoringquestions and the associated tools will be impleted in
phases. To this end, the strategy for monitoring will be guided by questions that are specific for
each phase of the proce3slfle 33). Phase®f monitoring efforts are based on the idealized
growth of a reintroduced population (population growth) where initially, the reintroduced
population undergoes an establishment phase, followed by a growth phase, and ultimately
leading to regulation phaggJCN 2013; Seddo and Armstrong 201&igure 36).

This planprovides first and foremost for a volitiona@populatiorapproach for falkun Chinook
Salmon, Coho Salmon, steelhead trout, and Pacific Lamprey. Therefore, the curve depgicting th
idealized growth of a reintroduced population (Seddon and Armstrong 2016) is modified to
include a initial repopulatiorphase, where individuals from existing source populations stray
into reopened habitats above the former dams, which is then follmyvaa establishment phase
(Figure 36).

3.2.2 Initiation, Focus, and Priority of Monitoring Efforts

Immediately following the availability of passage abdwe former dams, monitoring activities

will commence in the watershed from the Iron Gate Dam site to Keno Dam. Detection of
migrating adults at Keno Dam and/or Link River Dam Fish Ladder will trigger the initiation of
monitoring activities in Upper Klamatbtake and its tributaries. Ideally, a proportion, if not all,
adults encountered at Keno Dam and/or Link River Dam fish ladders will be sampled and tagged
with telemetry and/or PIT tags. Tagging adults and subsequently detecting them in tributaries
above Uper Klamath Lake will allow for more preeisnonitoring efforts targeted within

specific tributaries. Sampling adult fish and tagging them at Keno Dam and/drRii@kDam

will be an integral component to the monitoring strategy due to large amounttat adlove

Keno Dam (575.5 km; 357.5 miles of stream habitat; 2939 k8 sg. miles of lake habitat).

The spatiotemporal strategy for initiating monitoring activities, associated objectives, and
potential tools are depicted kigure 37.
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Table 3-3. The strategy for monitoring anadromous fishes in the Upper Klamath Basin following
the availability ofpassage above Iron Gate Dam, Copco 1 and 2 Dams,Grigbyle Dam will

be based on fundamental questions that will be addressed in phases as isdyeigunaio stray
above the former barriers.

PHASE MONITORING QUESTIONS

Are adult anadromous fishes migrating upstream past the former dam sites
if so, what is their abundance and species composition?

If anadromous fisheare migrating past the former dam sites, where are they
spawning (distribution)?

Are adult anadromous fishes migrating above Keno Dam and Link River De
INITIAL

REPOPULATION Are adult anadromous fishes migrating into tributaries above Upper Klamat

Lake?

Are juvenile anadromous fishes successfully emigrating out of the Upper
Klamath Basin?

Are anadromous life histories being expresse@®bynykisgsteelhead trout)
above the former dam sites?

What is the abundance and speciesiposition of adult anadromous fishes
within each suklbasin of the Upper Klamath Basin (UKB)?

What is the productivity, emigration timing, and health of juvenile fishes fror

X i
ESTABLISHMENT each Upper Klamath Basin stasin?

What are the temporaharacteristics of adults migrating up to the UKB?

What is the source population of anadromous fishes?

What life histories are expressed by anadromous fishes?

POPULATION What is the genetic diversity and characterization of anadrofishes? How
GROWTH does genetic diversity of Pacific Lamprey and steelhead trout compare to tt
resident populations?

What is the spatial distribution of anadromous fishes in the Upper Klamath
Basin?
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Figure 3-6. Population growth curve and associated phases depicting the idealized population
growth rate ohewpopulatiorfs) of fishes above the dams (Iron Gate, Copco 1 & 2, J.C. Boyle
Dams) to be removed on the Klamath River, Oregon and California. Initially individegis
repopulatinghewly available habitat above the dams by straying from source populations below
the dans (Initial repopulationphase). Populations begin to become established as more
individuals stray from source populations (Establishment phase). If a population establishes, it
begins to growfacilitated by there being more breeders and little constiraimt resource

availability (Population growth phase). As the population approaches K, the carrying capacity of
the habitat, it transitions into the Regulation phase, and approaches the goal of viable, self
sustaining populations. Adapted from Seddon armdsirong (2016).

3.2.2.1 Iron Gate Dam to Keno Dam

Following the availability of fish passage through the KHP to the Upper Klamath Basin (as early
as fall of2023; KRRC 20L9), monitoring efforts willbefocusedin the watershedxtendingirom
theformer dan sites up to Keno Darnthis consiss of an estimated04km (65 miles) of free-

flowing anadromous fish habitéaf which 59 km or 37 miles is in Oregomue to the locatin
(immediatelyupstream othe damsandthe amount o&vailable habitatwe hypothesize that this
area will berepopulatedy fall-run Chinook Salmon, Coho Salmon, steelhead trout, and Pacific
Lamprey before any other area within the Upper Klamath Basin.
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Iron Gate Dam site to Keno Dam

Keno Dam to Link River
Dam

Upper Klamath Lake and Tributaries

Initiation of Monitoring
« Immediately following removal of Iron Gate,
Copco 1 and 2, and JC Boyle Dams

Monitoring Objectives

* Determine if adult anadromous fishes are
migrating upstream of former dams

* Determine distribution of anadromous fishes
above former dams

* Estimate abundance of anadromous fishes from
Iron Gate Dam to Keno Dam

¢ Monitor juvenile outmigration behavior and
survival, and estimate abundance

Potential Tools
* Spawner/carcass surveys
* Snorkel/electrofish surveys

« Sampling weir on
Klamath River

Initiation of Monitoring

* Immediately following removal of
Iron Gate, Copco 1 and 2, and JC
Boyle Dams

Monitoring Objectives

* Determine if anadromous fishes
(adults and juveniles) are passing
through Keno Dam and Link River
Dam and estimate survival
through dams.

* Determine abundance of
anadromous fishes passing
through Keno Dam and Link River
Dam

* Collect and move adult fishes to
UKL when water quality in Keno

Initiation of Monitoring

*  When fish are known to have passed through Keno/Link River Dam Fish Passage

Facility and subsequent Link River Dam

* Fish tagged at Keno/Link River Dam Fish Passage Facility will be monitored to
determine their destination tributary leading to the monitoring of that tributary

Monitoring Objectives

* Determine where anadromous fishes are utilizing habitat in tributaries above UKL

* Estimate juvenile productivity within each sub-basin of UKL

* Monitor juvenile outmigration behavior and survival, and estimate abundance

Potential Tools

* Mobile and fixed telemetry
* Fixed PIT tag arrays

* Snorkel/electrofish surveys
* eDNA

* Spawner/carcass surveys

+ Spencer Creek video weir  * Sonar Impoundment/Lake Ewauna is not | * Juvenile traps
« Juvenile traps suitable * Genetic analysis
¢ Fixed PIT tag arrays =
(7
+ Mobile and fixed telemetry Potential Tools N
+ Genetic analysis & * Keno Dam and/or Link River Dam O
« eDNA § Fish Passage Facility Cascade .\\é
© * Capture and tag fish tributaries & A
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Figure 3-7. Spatiotemporal stratedgr initiating monitoring activities in three sections of the Upper Klamath Basin. Monitoring
objectives and potential tools to be used to monitorégpepulatiorof anadromous fishes following the removal of Iron Gate,

Copcol, Copco 2, and J.C. Boylera River kilometers from the ocean of key locations are given on the bottom of figure. Figure is
not drawn to scale.
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The focus of this document is the Oregon portion of the Klamath River Basin. However, because
the Iron Gate to Keno Dasection is biseed by the Oregon/California Stateline (rkm 342.0

212.5 rm), coordination between the two statesegard tanonitoringwill beimperative One

goalof themonitoring strategy in the Iron Gate Dam to Keno Dam section will be to replicate
andcompliment the monitoring program that currently occurs below Iron Gate(8&am

Knechtle and Chesney 2016p@)h and Som 2015)

Immediately following dam removal, monitoring efforts will focus on answering the first three
guestions of thénitial Repopuléion phasein Table 33. Additionally, monitoring will be
complementary to th€lamath River Cooperative Spawner Sur¢aynual survey diall-run
Chinook Salmon in the€alifornia portion of the Klamath Basin below Iron Gate Daesadibed
in more detail below i8.2.4), with the goal of contributintp the estimate of ag&pecific
escapement of falun Chinook Salmon in the Klamath Basiie strategy and the tools uged
monitor repopulationvill require a high level of adaptability. Initially, the monitoring facilities
(description of facilities/activities are given3i3.1) will involv e lifecycle monitoring on
Spencer Creekwhich will include a video weir, downstregavenile trapandPIT tag arrayslf
deemed scientifically valuable, a sonar system could be utilized on the Klamath River at a
suitable location(s) above the former l@ate Dam site to aid in the detection of salmon and
subsequent estimation of escapement.

A sampling weir on the mainstem Klamath River for the purpose of aiding escapement estimates
and sampling adult fish (for the purpose of tagging and collectingdidallodata) could be a
usefultool. The locationand purposef such a weir would have to bgreeduponamongby

those fishmanagement agencies in both Oregon and Califofiia ability to sample adult

salmon (specifically falfun Chinook Salmon) as thenigrate above the former Iron Gate Dam
siteand subsequent Copco Dams would allow for the tagg@hentetryand/or PIT tagspf
individuals andsubsequent detectiohhis type of monitoring has the potential to allow for the
detectionof fishesinto habtats in the Upper Klamath Basin, estimate abundance of spawners in
the Klamath River Canyon, identify where fish are spawning (allowing for more targeted
monitoring through oithe-ground spawning/carcass surveys), determine if fish are migrating
past Kenaand Link River Damsand if and where they are migrating to tributaries of Upper
Klamath Lakelf it is agreed that a weir on the mainstem Klamath River is appropaiate,
necessarprecautioary measureshouldbe taken to ensure thihie weir doesnotinadvertently
impece natural migration into the Upper Klamath Basin.

Recommended precautionary measure®r utilizing a weir include

1 Any weir should not impedén any way thevolitional migration of fish to the Upper
Klamath Basin, except for the mase of capturing and subsequent sampling of fish for
thepurpose of tagging and release.

1 Allfish species at all lifestages should be able to volitionally pass upstream and
downstream of any wewhen the intent, at the time, is to not capture fish.

1 Any weir that is used should be defined as temporary and easily rembvieenheeded.
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1 Fish captured at any weir should be released as nézasalsleto the upstream side of
the structurgbut also, so as to prevent fall back to the weir or downstream wkihe

Location of weirshould be in an area that is easily accessible

Frequent monitoring below any weir should be conducted to assess any impediment to
migration the weir is causing.

1 The weirwill be removedor modifiedshould it become a site for focused predation.

Monitoring activitiesshouldinclude spawner and carcass surveys on mainstem Klamath River
and tributaries, as well as snorkel and electrofishing surveys in tributaries of the Klamath River.
River characterigcs and access points will allow surveyors to use inflatable rafts to monitor The
Keno Reacl{class Ill; 11km; 6.8 mile3 and the Frain Ranch Reaghass II; 9.5m; 6 miles;

put in at Spring Island Boat Ramp and take out above Caldera)Raphe mainstem Klamath

River (Figure 38). Access to other locations along the Klamath River will be restricted to walk
in only, orby attempts to navigate da IV+ rapids in the Hells Corn&orgeof the Klamath

River below Caldera Rapi@ class IV+ rapid)The monitoring and evaluation program will

likely be limited to the amount of funds available. In the case that funds are lirnggatjdrity

for monitaing objectives of anadromous fishes from Iron Gate Dam to Kemo are

summarizedn Table 34. Potential nonitoring facilities and activitiem this sectiorare

describedn Table 35 and are spatially depicted Figure 38.

Table 3-4. Priority of monitoring objectives and the targeted species associated with the
objectives from Iron Gate Dam site to Keno Dam.

Priority Monitoring Objective Species
Chinook Salmon
1 Determine presence and species compositio, Coho Salmon
Klamath River and tributaries Steelhead Trout
Pacific Lamprey
5 Estimate escapement (abundance) of adult|{ Chinook Salmon
Klamath River and tributaries Coho Salmon
Chinook Salmon
3 Spatial distribution of spawners and juvenile§ Coho Salmon
Klamath River and tributaries Steelhead Trout
Pacific Lamprey
Juvenile production and survival in Klamath Riy Chinook Salmon
4 ) :
and tributaries Coho Salmon
Chinook Salmon
. Coho Salmon
5 Fish health Steelhead trout
Pacific Lamprey
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Figure 3-8. Spatial depiction gbotentialmonitoring facilities and activities to monitogpopulatiorof fall-run Chinook Salmon,
CohoSalmon, steelhead trout, and Pacific Lamprey in the Oregon portion of the Iron Gate Dam (site) to Keno Dam section of the

Upper Klamath Basin.
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Table 3-5. Description ofpotentialmonitoring facilities and activitethat could beised to

monitor amadromous fishes in the Oregon portion of the Upper Klamath Basin between Iron Gate
Dam and Keno Dam following the removal of the Klamath Hydroelectric Project dams (Iron

Gate Dam, Copco 1 and 2 Dams, and J.C. Boyle Dam).

Monitoring Facil ities

Approximate Location

Objective

Video weir Lower end of Spencer Creek

Keno Dam Fish Passage

Facility Keno Dam

Keno Dam Fish Passage Facilil

PIT tag array

Lower end of Spencer Creek

Juvenile downstream trap  Lower end of SpenceZreek

Klamath River downstream of
Spencer Creek confluence
and/or lower end of Frain Rancl

Screw trap
Reach

Above the former Copco
Sampling weir Reservoir butdownstream of the
Shovel Creek confluence

Above Iron Gate Dam and
below FrainRanch Reach

Sonar system

Determine presence of adult anadromous fishes i
Spencer Creek.

Determine Presence and abundance of anadromc
fish at and above Keridam.

Detect PIT tagged juveniles and adults at Keno
Dam.

Detect PIT tagged juveniles and adults at lower e
of Spencer Creek.

Capture/quantify outmigrating juveniles.

Capture/quantify outmigrating juveniles.

Determine presence of adult salmon above Iron C
Dam site. Sample fish to tag and subsequently
detect. Aid in estimating escapement above Iron
Gate Dam site.

Determine presence of adult salmon above Iron C
Dam site and/or other dam sites.

Estimate abundance of adult salmon above dam
sites.

Monitoring Activities

Approximate Location

Objective

Snorkel/electrofishing survey

Spencer Creek (100% census ¢
Spawner/carcass survey randomized samples)

(wadeable tributaries)
Other tributaries

Klamath River - Keno Reach

Spawner/carcass survey  (floatable)

(Mainstem Klamath River)  Klamath River - Frain Ranch

Reach(floatable)

Klamath River - depending on

accessibility

Environmental DNA (eDNA)  Klamath River and tributaries

Spencer Creekl00% census or
randomized samples)

Determine presence, estimate abundance, and
capture juvenile anadromous fishes.

Determinepresence, estimate abundance, and
capture juvenile anadromous fishes.
Determine presence, estimate escapement of
anadromous fishes.

Contribute toKlamath River Cooperative Spawner
Survey

Collect fish health samples from carcasses to
establish baselinegghogen prevalence or causes ¢
pre-spawning mortality.

Collect tissues samples for genetic analysis.

Determine presence, estimate escapement of
anadromous fishes.

Contribute toKlamath River Cooperative Spawner
Survey

Collect fish health samples from carcasses to
establish baseline pathogen prevalence or cause:
pre-spawning mortality.

Collect tissues samples for genetic analysis.

Determine presenand distribution




3.2.2.2 Upstream of KenoDam (Keno Dam to Link River Dam, Upper Klamath Lake and
its tributaries)

The majority of availablstreamhabitat in the Upper Klamath Basin is located above Keno Dam
(Figure3-3 andTable 31). The main tributarie§Williamson and Wood Rivergndother

smaller tributaries thatrain watershedsontainingsuitable habitat all enter Upper Klamath Lake
at unique locationgHgure3-3). This hydrogaphy, combined with the large size of Upper
Klamath Lake gurface area33 knf), leads to difficulties imlecommending strategy for
monitoring in this section of the Upper Klamath Ba3iherefore, monitoring this section will
require a high level of agbtability that will be informed by opportunities to tag captured adult
fish migrating upstream through Keno Dam and or/Link River Dam teldmetryand/or PIT

tags.

Monitoring above Keno Dam will be initiated once adult fish are known to havetetdgra
upstream of Keno Darmor Link River Dam(Figure 37 andFigure 39). Ideally, adult fish will

be captured and sampled at a recommended Kencabdfar Link River Danfish Passage
Facility. Captured fislshouldbe tagged withelemetryand/or PIT tags to momit movements

from Keno Dam to Link River Dam and subsequent tributaries of Upper Klamath\Wakeéo

not anticipate that all fish migrating through Keno Dam or Link River Dam will be sampled and
tagged. Therefore, we recommend a fish counting stationf{®rat Dam and/or Link River

Dam to help inform the presenaad abundancef anadromous fishes in this sectidmy

indication of anadromous fishes above Keno Dam from other sources (anglers, landowners, other
fish monitoring/research efforts, etc.) wik investigated to determine preserienitoring

efforts will then be initiated in thetream where fish are known to occur. Monitoring where adult
fishes are known to occur in tributaries of UKL will follow a similar strategy as that of the Iron
GateDamto Keno Dam sectioilhe monitoring and evaluation program will likely be limited to
the amount of funds available. In the case that funds are lintig@yriority for monitoring
objectives above Keno Dam is summarizedable 36. Potentiallocations ofmonitoring

facilities aboveKeno Damaredepicted orFigure 310.
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Figure 3-9. Locations of Keno Dam and Link River Dadtownstream obUpper Klamath Lake. The ability to sample and tag (radio
and/or PIT) adults aine or both of these locations as they migrate upstream will help focus monitoringaeftoittstaries above
Upper Klamath Lake.
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Table 3-6. Priority of monitoring objectives and the targeted species associated with the
objectives upstream of Keno Dam (Keno Dam to Link River Dam, Upper Klamath Lake and its
tributaries)

Priority Monitoring Objective Species
Determine presencd Keno DanmandLink River Chinook Salmon
1 Damand use of fish passage facilities Coho Salmon
Steelhead Trout
Pacific Lamprey
5 Estimate escapemefatbundance) addults gglr?(;) (;I;I?natl)rrr]lon
igratingaboveKeno Dam and Link River Dam
migratinga Steelhead Trout
Pacific Lamprey
3 Monitor survival of adultsnigrating from Keno Chinook Salmon
Dam to Link River Dam Steelhead Trout
Pacific Lamprey
4 Spatial distributiorin subbasins of Upper Klamatl Chinook Salmon
Lake Steelhead Trout
Pacific Lamprey
Juvenileabundance and survival migrating
5 downstream through Link River Dam and Keno Chinook Salmon
Dam
6 Abundance of fish within each sdtasin of Upper
Klamath Lake Chinook Salmon
, Chinook Salmon
! Fish health Steelhead Trout
Pacific Lamprey
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Figure 3-10. Existing locations and approximate recommended locations of facilities for
monitoring anadromous fishes above Iron Gate Dam and the Oregon portion of the Klamath
Basin.
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