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Coordination with United States Fish and Wildlife Service

Working closely with staff of National Oceanic and Atmospheric Administration Fisheries
(NOAA Fisheries) and the U.S. Fish and Wildlife Service (USFWS), the Upper Columbia
Salmon Recovery Board (UCSRB) developed this plan to support the recovery of spring
Chinook salmon, steelhead, and bull trout listed under the Endangered Species Act. NOAA
Fisheries has adopted this plan as its recovery plan for the Upper Columbia Spring Chinook and
Upper Columbia Steelhead. The UCSRB recognizes that the USFWS listed the bull trout as a
threatened species throughout its range in the lower 48 states, not just the portion of bull trout
residing in the Upper Columbia area. The UCSRB therefore submits this plan to the USFWS as
its recommendation for assisting in the recovery of bull trout in the Columbia River with the
understanding that the USFWS will consider these recommendations in its recovery plan for the
entire listed species.

Chinook salmon, bull trout, and steelhead photos used courtesy of Dr. Ernest R. Keeley,
Idaho State University, Pocatello, 1daho.
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Mission Statement:

To restore viable and sustainable populations of salmon, steelhead, and other at-
risk species through collaborative, economically sensitive efforts, combined
resources, and wise resour ce management of the Upper Columbia region.

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan
August 2007 I



Table of Contents

ACKNOWIBAGIMENTES ...ttt ettt sae e b et sab e e nbe e e be e XV
(D=0 [Tor= 4[] o ISP OPR PR STRO XVii
EXECULIVE SUMIMIBIY ...ttt sttt st rb et sie e bbb e e naeeeneenaes XVilili
R 1 1 0o 18 oA o) o [OOSR TR 1
1.1 Definition Of aRECOVENY Plan.........cooiiiiiiiiiiie sttt 2
1.2 Organization Of PIAN .......cccoiiiiiiii e 3
1.2.1  EXECULIVE SUMIMEIY .....eiiiiieiieieiie ettt ettt ettt e s e sbeesnbeesaseesaeesaneesaneesnneenee e 3
1.2.2  Section 1 (INErOAUCTION) ....ccueeeiieieie sttt 4
1.2.3  SeCtioN 2 (SPECIES SEALUS) .....veeuveeruriesiteesieeetee sttt sttt st 4
1.2.4 Section 3 (FaCtorsfor DECIING) .......coouiiiiiiiie e 4
125 Section 4 (RECOVENY CritErTa)......ciiueerreeiieeiiie st esieeeiee sttt 4
1.2.6 Section 5 (RECOVEY Program) ......c.cooueeieriiieeiieesiieeiee sttt 5
1.2.7 Section 6 (Social/EcOnOmiC CONSIAEItioNS).......cc.uerveerreerieeeieesiee e siee e 5
1.2.8 Section 7 (Relationship to Other EffOrtS) .......cocveieiiieiiieiie e 5
1.2.9 Section 8 (Plan IMpIementation) ..........ccoureieeiieeiieeiee e 5
1.3 REQIONA SEITING ...eiiueieiiiitie ittt st s b e s eb e e b e eneennne e 6
1.3.1 WenatChee SUDDASIN.........oiiiiiiii e 7
1.3.2 Entiat SUBDESIN.......cooii e 7
1.3.3 Lake Chelan SUDDASIN ........c.oiiiiiiie e 7
1.3.4 Methow SUBBESIN ........coiiii e 8
1.3.5 OKanogan SUBDESIN ..........eiiiiiiii i 8
1.3.6 Crab Creek SUDDESIN ........ooiiiiiii e 8
1.4 CUrrent CONAILIONS.........coiiuieiiieiiie ettt sttt st et b e sae e sbe e be e s areesbeeaneesaneen 9
141 SPriNg ChINOOK.......coiiuiiiiiiiii ettt st sae e e ne e 9
142 SEEEINEAA ..o 9
143 BUI TIOUL......oiiiiiiieiitie ettt sttt s be et e e san e e b e ebeenaneens 10
LA HAIVESE ...ttt ettt b e ettt be et n it ne e b nane e 10
LA5  HEICNEIIES......eiieieeieeetie ettt sttt be et esane e sne e e beesaneens 10
146 HYArOPOWET ... .eiiieiitie ettt sttt sb et st e e be e et e e s aneesbeeebeesaneens 11
i o = o 1 = TSP SPROURTPRTRN 12
1.5 DESITEO OULCOIMIE ......eiitie ittt etee st e sttt ettt ettt s ab e sbe et e e ssb e e sbeeenbeesabeenbeeenbeesaneeneas 12
151 ADUNOANCE ....ooiiiiieiete ettt sttt ettt be et e e e e sbe e beenaneen 14
152 PrOOUCTIVITY ...coiviiiiiiiie ettt sttt sttt s nbe e enneenane e 14
1.5.3  SPatial SLIUCLUIE......ooeeiieiieiee ettt st s enane e 15
L1584 DIVEISITY ...oiieieiiiieiee ettt sttt st b et e e nat e be e e b nan e ne e e neenane e 15
1.6 Overall Strategy 10 RECOVENY .......eiiiiiiiieiie ettt 15
1.7 Relationship to Other RECOVENY ACKIVITIES.......coiiiiiieiieeriee e 17
1.8 Coordination and Public INVOIVEMENL .........cccueiiiiiieiiee e 17
2 SPECIES SEBLUS ......eeuteeeuteesieeetee et e sttt et et e sttt et e et e s bt e e b e e sab e e sae e e abe e sab e e nbe e e abeesabeenbneenneennneens 24
2.1 Identification Of Priority SPECIES. .....c.coiiiiiiiiiie e 24
2.1.1 Method for Selecting Priority SPECIES........cccviiiiieiiiiiie e 24
2.1.2 General Life Histories Of Priority SPECIES.......cccviiiiriiieiieerie et 24
2.1.3 Other Species Of IMPOITANCE........cccuiiiiieiie et 26
2.2 COMMUNITY SEFUCKUNE.... ittt ettt sttt b et san e nbe e b e e s e e sneeene e 26
2.3 Population Characteristics and Life HISIOMES.........cccviiiiiiieniiee e 27

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan :
August 2007 v



2.3.1 Levelsof POPUIAtioN SIIUCIUIE. ........coiuiiiiiiiie st 27

2.3.2 Historic Population CharaCteriSlICS .......oeiueiiiiiiieeiiee et 28
2.3.3  Current Population CharaCteriStiCS. .......coiuiriiriieeiie e 35
3 FACOrSTOr DECIINE. ..ottt neas 82
3.1 Social, Cultural, and ECONOMIC FaCLOrS..........ccooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 82
3.2 PUBIIC POIICY ...ttt et ettt sane e 83
3.21 Local Government Policies, Regulations, and Programs ............cccceeveeeneesnieesneennn. 84
3.3 MaAnNAEMENT ACLIONS .....ueiiiii ittt sttt sie et b san e e saeeebeesane e 85
I o Y= PRSI 86
I o - (01 1TSS STOPROPRRTRN 88
3.6 HYArOPOWET ...ttt ettt b et sab e e b st e sin e e nneeebeesane e 90
I A o = o1 - PR SRR 91
3.8 ECOIOQICEI FACIOIS.......eeiiiieiii ettt ettt et san e e sane e 92
OIS 5 R o 4010 = 114 [0] o TR P PR 92
O I 1= o = (oo TR OP PR 93
3.8.3 Disease and ParaSitiSIM........cocuiiiiiiiiiiie sttt 9
3.9 Factorsoutsidethe ESU and DPS ... 95
3.9.1  SPriNG ChINOOK.....ccuiiiiieiiieiie ettt nneas 96
3.9.2 SHEEINEAA ... 97
3.10  INtEraCtion Of FACOIS......coiiiiiie ittt sane e 97
311 CUMTENE THIEAES. .. .eiiueieieieeitee ettt sttt san e e sbe e b e sane e 98
3.11.1 SPriNG ChINOOK.....ccueiiiieiiieiee ettt saneeneas 99
3112 SEEEINEBA ... ettt 101
3113 BUI TFOUL. ..ottt sttt b e e b b e nane e 102
312 UNCEITAINTIES. ....ciutieiitee ittt ettt ettt sttt sae e be e st e e nan e e b e e e e naneeneas 104
3.12.1 Ocean Productivity and Natural Variation..........cccoeeeeiernieeiieenie e 104
3.12.2 Global Climate ChangEe..........c.coieiiiieiieeiie ettt 105
3.12.3 HaChery EffECIVENESS .......oiiiiiiie ettt 105
3.12.4 Density INAEPENAENCE. ........coiiiiiiiiiiie ettt sane e 105
3.12.5 Differential Delayed Mortality of Transported Chinook and Steelhead (D
VBIUE) ...ttt ettt b e b e e e b nnne e 106
3.12.6 INVESIVE SPECIES ......eeieiieiiie sttt ettt ettt ettt ettt et e st sae e be e st e e saneenbeesnbeenaneens 106
3.12.7 Independent POPUIGLIONS..........coieiiiieiieeiie ettt sbe e 107
3.12.8 Effects of DAmMS ON BUIl TIOUL ..........coiiiiiiiiiieiiie e 107
3.12.9 Interaction between Resident and Migrant Bull Trout Life-History Types............... 107
3.12.10 Effectsof Harvest, Hatchery, Hydropower, and Habitat Actions..............ccceeueee. 107
3.12.11 Effects of Human Population GrOWEh ............cceoiiiiiiiiiiniiiee e 108
A DElISHNG CrITEIIAL ...eeueiitie ettt st s b e b e e b e e ssneesbeeebeesaneen 111
4.1 GUIING PrINCIPIES ...ttt sne e b 111
4.2 RECOVENY SITBLEJY . ... uueeeeereeeiteeesiiee e s e e st e e st e ste e e st e e sse e e s see e s asn e e e amn e e e anneeesnneeennneeennnes 112
4.2.1 ADUNTANCE ...ttt sttt sttt st e e be e e bt e sabeenbeesbeenareens 113
4.2.2 PTOQUCTIVITY ...ttt ettt ettt be et ssn e e nbeeenbeennneens 113
4.2.3 SPALial SITUCTUNE ..ottt sttt s nbe e esane e 114
B 1Y | OSSR 114
4.2.5 CombiniNg VSP ParameLerS.........cccieiiiiiieiieeiie ettt 114
4.3 Recovery Goals and ODJECLIVES ......cc.ueiiiiiiie et 115

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan
August 2007 v



4.3.1 SPriNg CRINOOK ........ooiuiiiiieiiieiie ettt b et be e nnre e 115

A.3.2 HEEINEAA ... e 116
A.3.3BUI N TIOUL...coutiiitie ittt b ettt b e st e be e bt e st e e nbeeebeesareens 117
4.4 RECOVEY CIITEITAL ...eiveeiutee ittt sttt ettt ettt e b et e esse e e sbe e et e e sab e e naeeeneennes 118
4.4.1 SPriNg CRINOOK .......ooiuiiiiiiiiieiie ettt bbbt sbe e b e sane e 118
4.4.2 TEEINEAA ... e 120
A A3 BUI TIOUL...coutiiitie ittt b et ae e b st e e s ae e e b e sabeenbeeebeenaneens 123
4.5 ReCOVEY TIMEITAME .. .ooiiiiiii e 124
4.5.1 SPriNg ChINOOK .......coiuiiiiieiiieiie ettt bbb sbe e b sane e 124
A.5.2 HEEINEAA ... e 125
A.5.3BUI TIOUL...couteiitie sttt sttt ettt ettt e s b e et e sab e e nbeeenbeenaneens 125
5 Strategy fOr RECOVETY ....cooeiiiiiiiiie ettt s nbe e e ne e 136
5.1 OVEIVIBIW ..ottt sttt b et e s at e bt e e st e she e e bt e eab e e nae e e beeenbeenaneeneas 136
5.2 HarVESE ACHIONS .....veiiiieiiie ettt b e et et b e esaneeneas 137
5,21 BACKGIOUNG .....couiiiieiiiiie ettt ettt sttt nbe e e nnne e 137
5.2.2 Limiting FACtors and THIEaES .........cceeiieirieiiie ettt 138
5.2.3  HarveSt ODJECTIVES......ccueiiiieiieeieie ettt sttt nine e 139
5.24 ReCENt HArVESE ACLIONS ......ooiiiiiiiiiie ettt 141
5.25 Harvest RECOVEIY ACLIONS .......ooiueiiiiiiiiesiieeiie sttt sttt s sne e snne e 145
5.2.6 RePONSIDIE PArtiES. .......coiiiiiiiiiiiii et 156
5.2.7 Coordination and COMMITMENTS ........cccueereririieriie ittt see e 157
5.2.8  COMPIIAICE .....eeiieieiieeetie ettt ettt sb et st sae e be e st e e saneenbeeanbeenaneens 157
5.3 HEACNENY ACHIONS ....coiiiiiieiitie ittt sttt sab e e b saneeneas 157
5.3 1 BACKGIOUND .....coiuiiiiiieiie ettt sttt et s nbe e enane e 157
5.3.2 Limiting FACtors and THIEaES ........cccueiiiiiiieiiie et 169
5.3.3  HaChery ODJECHIVES. ... .oiiiiiiiieeee e 170
5.3.4 Recent HaChery ACLIONS .........ooiiiiiiiiieesie ettt 172
5.3.5 HatChery RECOVENY ACLIONS .....ccceiiiiiiieeiiie ettt 173
5.3.6 RePONSIDIE PArtiEs. .......coiiiiiiiiiiie ettt 184
5.3.7 Coordination and COMMITMENTS ........cccueereririieiiie et see e 184
5.3.8  COMPIIAICE .....eeiieieiieteiie ettt ettt ettt st be et e e sae e e nbeesnbeenane e 185
5.4 Hydro ProjECt ACHIONS.......coiuiiiiiiriieiiie ettt sttt st b e b neas 185
5.4.1 BaCKGIOUND .....coiuiiiiieiiiii ettt be et sin e e nbe e b e naneens 185
5.4.2 Limiting FACtors and THIEaES ........cccueiiiieriiiiie i 185
5.4.3 Hydro ProjeCt ODJECHIVES.........ooiiiiiieiieesiee ettt nine e 186
5.4.4 Recent Hydro ProjeCt ACLIONS. .......cceiiiiiiiiiiie ettt 188
5.4.5 Hydro Project RECOVEIY ACHIONS.......ccoiuiiiiiiiieiiie sttt 188
5.4.6 ReSPONSIDIE PArtiEs. .......cooiiiiiiiiii ettt 191
5.4.7 Coordination and COMMITMENTS ........cccueeririiiieriie e see e 192
5.4.8  COMPIIBICE .....ciiuiieiieieiie ettt ettt sttt st e s e e e be e et e e saeeenbeesnbeenaneens 192
5.5 HaITA ACHIONS......uiiiiiiiiieeie ettt sttt st b e san e neas 192
551 BaCKGIOUNG ......oouviiiiiiiiii ettt sttt sae e e nbe e nine e 192
55.2 Limiting FACtors and THIEaES ........cccueiiiiiiiieiie et 193
5.5.3 Habital ODJECLIVES ......ccueiiiieiiieitie ettt sb e nine e 194
55.4 Recent Habital ACHIONS.......coiiiiiiiiiie et 197
5.5.5 Habitat RECOVEIY ACLIONS.......uiiiiiiiiie ettt 198

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan .
August 2007 Vi



55.6 ReONSIDIE Parties.......ccccuiiiiiiiii i 222

5.5.7 Coordination and COMMITMENTS ........ceeriiiiirieiiieiee e 222
5.5.8 COMPIIBNCE ....couiiiiiiiiiie ettt b et ae e b e 223
5.6  INtEGration Of ACHIONS ......oiviiiiieitie ittt et sr e nne e 223
5.6.1 MuUltipliCatiVe APPrOBCN .....cueiiiie ittt bbb 223
5.6.2 MOdeliNg APPrOBCH ... ..coiiiiiii ettt 226
5.6.3  CONCIUSION ...ttt b e b e 228
6 Social/ECONOMIC CONSIAEILIONS......cccvierieieitie ittt ettt 250
6.1 Estimated TimMeE and COSIS........ueiiiriiieiiieiieeiee st esiee st ree e sin e sbeesaneeas 250
6.1.1 Methodology fOor COSt ESIIMALES.......cceiiiuieiiieriiieiee sttt 251
6.2 Estimated ECONOMIC BENEFITS........eoiiiiiiiiiie e 252
6.3 Economic Impacts of Agriculture in North Central Washington...........ccccccoceevcveevnnen. 253
IR 0t RS U= 4 [o] o PRSP 254
6.3.2 ECONOMIC IMPBCLS ....coutiiiitieiiii ettt ettt sttt ettt sab e ne e 255
6.3.3  ANAIYSIS. ..ot b e ne e 257
6.3.4  CONCIUSION ...ttt ne e 259
7  Relationship t0 Other EffOrtS........cociiiiiiiiieie e 261
8 Plan IMPIEMENLELION ......cciueiiiiiiiie et sa e e ne e 262
8.1 IMPlementation SEFUCLUIE...........ooiiiiie ettt 262
8.1.1 Upper Columbia Salmon Recovery Board ...........cocveveerieiiiienie e 262
8.1.2 Implementation Process EIEMENTS..........coiiiiiiiiiie e 262
8.1.3 Roles and Responsibilities of the Implementation Team ............ccovveeveeieenieeniene 262
8.1.4 Regional Technical Team (RTT) Roles and Responsibilities............cccccovieiiinnnenne 264
8.1.5 LA ENLITIES....coiiiiiiieiee ettt 264
8.2 UNCEITAINTIES. ... .eitieiieeiiei ettt ettt b et esae e e b e s e e saneeneas 264
8.2.1 Policy and Legislative UNCErtaiNtiES.......cccuviierrieeiieeiee ettt 264
8.2.2  SCIENtITIC UNCEITAINTIES. ......coiiiiiiiiiie ettt nine e 265
8.3 Monitoring and Adaptive Management ...........ccueeueereeiiee e 265
8.3.1 Implementation MONITOIING ......cceiiviriieeiie ettt 267
8.3.2 StauS/Trend MONITOIING .....ccovieiiiiiie ettt sne e b sine e 267
8.3.3  Effectiveness MONITOIING. .....cueiiiiiiie e eiee sttt sne e nane e 268
8.3 4 RESEAICN ... e 268
8.3.5 DaaManagemMENT. .......ccocuiiiiiieiiiie e 270
8.3.6  AdaptivVe ManagEemMENL........coouiiiiieiie ettt 271
8.3.7  CheCKk-IN SCREAUIE.........ooiiiiiiieee e 271
8.3.8 Consistency with Other Monitoring Programs.............ccceeceeiieenieiiiee e 272
8.3.9  COOIAINGLION. .......eeeiiietie ettt ettt sie e b e et e e sae e e b e snbeenaneens 272
8.4 Implementation SCREAUIE...........coiii i 273
8.4.1  SeqUENCE OF ACHIONS......ciiiiiiiieitee ettt sttt sbe e sb e sane e 273
8.4.2 Assurances Of Implementation..........cocueeiiriiieiiie e 274
8.5 Public Education and OULIEECK ...........coiuieiiiiiie et 274
LSS0 o 7= | RSP 275
8.5.2  PrINCIPIES. ...ttt ettt b e b nare e 275
8.5.3  IMPIEMENTALION.....ccuiiiiie it 275
8.6 FUNAING SIFELEGY.....ceiuveeieeiiie ettt ee sttt ettt ettt nb e st e e b e e e naneeneas 277
8.6.1  FUNING SOUICES.......eiiiiiiiie ittt ettt ettt sttt st e b e b saeeebeesnbeenineens 277

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan .
August 2007 Vil



8.6.2 Order In Which Projects Will Be Funded.............ocoviiiiiiiiniiiieeee e 277

S o o]0/ 1 PRSPPSO 282
LO  GHOSSAY ..ottt sttt ettt et b et h e b bR e e b b e b b nan e neas 286
11 REFEIENCES ...ttt sttt b et sa et e bt e et e e s ae e e be e eab e e sae e e be e eabeenaneeneas 295
12 APPENOICES ...ttt b ettt b et nae e b b e bt b nar e neas 307

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan
August 2007 Vil



List of Tables

Table 2.1 Adult (age >3) spawner-to-spawner return estimates and 12-year

geometric means (GM) of spawners (S) and returns per spawner (R/S) for Upper

Columbia spring Chinook. Return levels for brood years 1960-1969 were adjusted

to reflect historical average harvest. Spawner numbers include both hatchery and

naturally produced fish. Data are from T. Cooney (NOAA FisSheries). .......ccccvveveiieniieenen. 48
Table 2.2 Goals, associated mechanisms, factors, and levels of risk (L-low; M-

medium; H-high) for diversity and spatial structure of Upper Columbia spring

Chinook and steelhead. Table was developed following guidance from ICBTRT

(20053a) (see Appendix B). Wen = Wenatchee, Ent = Entiat, Met = Methow, and

OKAN = OKBNOGAN. ...ttt ettt sttt ettt bt ae e bt e e sae e e b e sabe e saeeebeesabeenaeeebeenane 51
Table 2.3 Viability ranking of current populations of Upper Columbia River spring

Chinook (spatial Sructure/diversity based on Table 2.3; Abundance/Productivity

based on Figure 2.4 and Figure 2.7) (table developed based on guidance from

ICBTRT 20058) (SE€ APPENGIX B) w....ocvvvicvriceesieeeseeeeseeeesesessesessensssessssensssensssenessssssssnssssnsnssnens 52
Table 2.4 Summary statistics for naturally produced (NP) steelhead escapement and

run reconstruction for Wenatchee and Entiat populations. GM = 12-year geometric

mean; HE = hatchery effectiveness. See Appendix C for adetailed description of

FUN FECONSETUCKIONS. ....vvieeeieeeeieeeeeteeeesteeeesteeessteeesseeeeseeesseeeesseeasnseeessseeesnseeesnseeesnnneesnnneennnes 53
Table 2.5 Viability ranking of current populations of Upper Columbia River

steelhead (spatial structure/diversity based on Table 2.3; Abundance/Productivity

based on Figure 2.14 and Figure 2.17) (Table developed based on guidance from

ICBTRT 2005a; S2e APPENAIX B) ...oeoiiiiiiiiiiie ettt 55
Table 2.6 Summary statistics for naturally produced (NP) steelhead escapement and

run reconstruction for Methow and Okanogan populations. GM = 12-year

geometric mean; HE = hatchery effectiveness. See Appendix C for a detailed

desCription Of FUN FECONSITUCTIONS .......coiuviiiiiiiie ettt sane e 56
Table 2.7 Bull trout redd counts from streams in the Upper Columbia Basin for years
1983-2003 (data from USFWS and USFS) ........cccoiiiiiiiieieiie et 58

Table 4.1 Mechanisms, factors, and metrics used to assess spatial structure and

diversity of spring Chinook and steelhead populations in the Upper Columbia

Basin. Tableisfrom ICBTRT (20058,1) .......c.eoiiiiiiiiiie e 126
Table 5.1 Naturally produced Upper Columbia Steelhead run-size criteria and

mortality take-limit for recreational harvest fisheries in the Wenatchee River,

Methow River, and Okanogan Basin spawning areas. Catch-and-release mortality is

assumed to be 5%. From NMFES (2003). ......coiveeiiieiie et 230
Table 5.2 Artificial propagation programs in the Upper Columbia Basin in 2005

listed by release basin, primary hatchery facility association, program operators,

AN TUNDING SOUIMCE ...ttt sttt b et sae e e nbe e et e e sab e e be e enbeesaneeneas 231
Table 5.3 Summary of artificial anadromous fish production in the Wenatchee

S T 0] 7= S SR 232
Table 5.4 Summary of artificial anadromous fish production in the Entiat subbasin................ 233
Table 5.5 Summary of artificial anadromous fish production in the Methow subbasin............ 233

Table 5.6 Broodstock collection guidelines of the Methow Basin spring Chinook
supplementation plan (ESA Section 7 Draft Biological Opinion, Section 10 Permit
S ) PSP 234

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan :
August 2007 X



Table 5.7 Current artificial anadromous fish production in the Okanogan subbasin ..........

Table 5.8 Numbers of different habitat activities implemented within the Upper

Columbia Basin withinthe [ast 10 YEarS ........c.cocviiieiiiieiie e

Table 5.9 Habitat action classes and a listing of potential actions associated with
each action class. Note that the list of potential actionsis not al-inclusive. The list
isintended as a guide for local habitat groupsin selecting potential actions.
Additional potential actions not identified in the list may be appropriate provided
they address the action class. None of the actions identified in this table are
intended to, nor shall they in any way, abridge, limit, diminish, abrogate,
adjudicate, or resolve any authority or Indian right protected by statute, executive
order, or treaty. This language shall be deemed to modify each and every section of

this recovery plan as if it were set out separately in each section. ..o

Table 5.10 Rating of assessment units within each subbasin according to their
potential for recovery of listed species in the Upper Columbia Basin. Ratings are
from the Biological Strategy (UCRTT 2003) and range from Category 1 (highest)
to Category 4 (lowest). Category 1 and 2 assessment units include areas that should

DE ProtECLEd (SEETEXL) ...ueeieeeeeeiee ettt e e e e st e e s e e snne e e snseeesnneeenns

Table 5.11 Summary of possible increases in survival from recommended actions
identified in this plan. The numbers in red indicate minimum estimates for Entiat
steelhead, because there are no productivity estimates from recommended habitat

aCtIONS (SEE APPENTIX 1). ettt ae e

Table 6.1 Estimated cost of salmon habitat restoration activities in the Upper

Columbia Basin, listed by restoration CalEgOIY ..........cocveieerieerieienie e

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan
August 2007

...... 234

...... 244



oo~NOUOP~,WN P

List of Figures

Figure 1.1 Subbasins and major tributaries within the Upper Columbia River Subbasin........... 18
Figure 1.2 Magjor tributaries within the Wenatchee Subbasin .............cccoerieinincnecneciee 19
Figure 1.3 Magjor tributaries within the Entiat subbasin ... 20
Figure 1.4 Major tributaries within the Methow subbasin.............ccccviiiii, 21
Figure 1.5 Major tributaries within the Okanogan subbasin............ccccoceeiiiiinnecie e, 22
Figure 1.6 Logic path, analytical tools, and information sources used to develop the Upper
Columbia Basin reCOVENY PlaN........coceiiiiiiiieiie ettt e nane e 23

Figure 2.1 Spring Chinook spawners and returns per spawner (R/S) and their 12-year
geometric means (GM) in the Wenatchee subbasin during the period 1960 to 1999.
Spawner numbers include both hatchery (minus those in Icicle Creek) and naturally

0100 1800 N 1 o TSSOSO 60
Figure 2.2 Annual smolts per redd for Wenatchee River spring Chinook. The numbers to
the right of the lines are the geometric Means (£ 1 SD)......oocveviiiiiiiriiieenee e 61

Figure 2.3 Current and potential distribution of spring Chinook in the Wenatchee subbasin..... 62
Figure 2.4 Viability curve for Wenatchee and Methow spring Chinook salmon. For the

Wenatchee and Methow populations to be viable, their abundance/productivity scores must

fall above the viability curve. Variability should be considered as the

abundance/productivity estimates approach viability criteria. Viability curve is from the

ICBTRT (20054). This plan recognizes that as abundance and productivity values approach

the minimum viability thresholds it will be necessary to incorporate uncertainty and

measurement error regarding the status of each population. ............ccoeveeiiie e 63
Figure 2.5 Spring Chinook spawners and returns per spawner (R/S) and their 12-year

geometric means (GM) in the Entiat subbasin during the period 1960 to 1999. Spawner

numbers include both hatchery and naturally produced fish. ... 64
Figure 2.6 Current and potential distribution of spring Chinook in the Entiat subbasin............. 65
Figure 2.7 Viability curve for Entiat spring Chinook. For the Entiat population to be viable,

its abundance/productivity score must fall above the viability curve. Variability should be

considered as the abundance/productivity estimates approach viability criteria. Viability

curve isfromthe ICBTRT (2005a). This plan recognizes that as abundance and

productivity values approach the minimum viability thresholds it will be necessary to

incorporate uncertainty and measurement error regarding the status of each population.......... 66
Figure 2.8 Spring Chinook spawners and returns per spawner (R/S) and their 12-year

geometric means (GM) in the Methow subbasin during the period 1960 to 1999. It is

assumed that all spawnersin 1996 and 1998 were collected for hatchery broodstock.

Spawner numbers include both hatchery and naturally produced fish...........cococvvieeiiiiiiniiens 67
Figure 2.9 Current and potential distribution of spring Chinook in the Methow subbasin.......... 68
Figure 2.10 Escapement of naturally produced steelhead in the Wenatchee subbasin ............... 69

Figure 2.11 Returns per spawner (R/S) of naturally produced steelhead in the Wenatchee
and Entiat subbasins. Returns per spawner are shown for hatchery fish that are as
reproductively successful as naturally produced fish (H = 1) and hatchery fish that have no
reproductive SUCCESS (H = 0) ...oiiuiiiiie ittt 70
Figure 2.12 Current and potential distribution of steelhead in the Wenatchee subbasin ............ 71
Figure 2.13 Viability curve for Wenatchee and Methow steelhead. This figure is based on
the assumption that hatchery fish have no reproductive success. Variability should be
considered as the abundance/productivity estimates approach viability criteria. Viability

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan :
August 2007 Xl



©CoO~NO UL WNE

curve isfromthe ICBTRT (2005a). This plan recognizes that as abundance and
productivity values approach the minimum viability thresholds it will be necessary to

incorporate uncertainty and measurement error regarding the status of each population. ......... 72
Figure 2.14 Escapement of naturally produced steelhead in the Entiat subbasin ...................... 73
Figure 2.15 Current and potential distribution of steelhead in the Entiat subbasin .................... 74

Figure 2.16 Viability curve for Entiat and Okanogan steelhead. Assumes hatchery fish have
no reproductive success. Variability should be considered as the abundance/productivity
estimates approach viability criteria. Viability curve is from the ICBTRT (2005a). This
plan recognizes that as abundance and productivity values approach the minimum viability
thresholds it will be necessary to incorporate uncertainty and measurement error regarding
the status of €aCh POPUIBLION. ........cc.eiiiiiiiie e 75
Figure 2.17 Escapement of naturally produced steelhead in the Methow subbasin.................... 76
Figure 2.18 Returns per spawner of naturally produced steelhead in the Methow and
Okanogan subbasins. Returns per spawner are shown for hatchery fish that have no
reproductive success (H = 0) and hatchery fish that are as reproductively successful as

naturally produced fiSh (H = 1).....eiiieiiie e 77
Figure 2.19 Current and potential distribution of steelhead in the Methow subbasin................. 78
Figure 2.20 Escapement of naturally produced steelhead in the Okanogan subbasin................. 79
Figure 2.21 Current and potential distribution of steelhead in the U.S. portion of the

OKaNOGaN SUDDASIN ...t b e sib e ne e b nane e 80

Figure 2.22 Current and potential distribution of bull trout in the Upper Columbia Basin......... 81
Figure 3.1 Returns per spawner for three levels of productivity (average smolts/redd) and

smolt-to-adult return rates (SAR) for spring Chinook in the Wenatchee River, Washington.

The SAR of 0.63% was the 8-yr geometric mean from 1993-2000 for naturally produced

Chiwawa River spring Chinook (WDFW, unpublished data). The 1% SAR was modeled at

the same productivity values for atheoretical comparison. This simple arithmetic model

does not account for variance, autocorrelation, or density dependence and should not be

used to determine targets for @ither MELIIC. .......ooveviii i 109
Figure 3.2 A density-dependent relationship between Chinook salmon smolts per redd and

the number of redds in the Chiwawa River, arelatively pristine tributary of the Wenatchee

River, Washington. Brood years (BY') are only specified for extreme values..............cc.c..... 110
Figure 4.1 Viability curves for Upper Columbia spring Chinook. The top figure represents

the Wenatchee and Methow Entiat populations and the bottom figure represents the Entiat

[010] 01U 1 = (o] PSPPI 127
Figure 4.2 Viability curves for Upper Columbia steelhead. The top figure representsthe

Entiat and Okanogan populations and the bottom figure represents the Wenatchee and

METNOW POPUIBLIONS. .......eeieieeie ettt nees 128
Figure 4.3 Distribution of major and minor spawning areas of spring Chinook in the

WENELCEE SUDDBSIN ... e saee e 129
Figure 4.4 Distribution of major and minor spawning areas of spring Chinook in the Entiat

ST o] 7= | o VTSP 130
Figure 4.5 Distribution of major and minor spawning areas of spring Chinook in the

METNOW SUBDBESIN. ... e bbb 131
Figure 4.6 Distribution of major and minor spawning areas of steelhead in the Wenatchee

ST o] 072 | o TSP 132

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan .
August 2007 Xl



©CoO~NOUILAWNE

Figure 4.7 Distribution of major and minor spawning areas of steelhead in the Entiat

ST o] 7= | o PP 133
Figure 4.8 Distribution of major and minor spawning areas of steelhead in the Methow

W 007 o RS 134
Figure 4.9 Distribution of major and minor spawning areas of steelhead in the Okanogan

W 007 o RS 135

Figure 5.1 Top graph identifies the proportion of within-subbasin potential for each spring
Chinook performance measure realized by each EDT modeling scenario in the Wenatchee
subbasin. Scenario 1 (S1) applied the full effectiveness of restoration classes that addressed
the primary limiting factors within each assessment unit, regardless of feasibility or cost.
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Executive Summary

The Upper Columbia Salmon Recovery Board (UCSRB) developed this plan for the recovery of
Upper Columbia spring Chinook (listed as endangered on March 24, 1999), Upper Columbia
steelhead (listed as endangered on August 18, 1997; reclassified as threatened on January 5,
2006; and as aresult of alegal challenge, reinstated to endangered status on June 13, 2007), and
bull trout (the coterminous U.S. population was listed as threatened on November 1, 1999).

The mission for the Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan
developed by the Upper Columbia Salmon Recovery Board is:

To restore viable and sustainable populations of salmon, steelhead, and other at-
risk species through collaborative, economically sensitive efforts, combined
resources, and wise resource management of the Upper Columbia region.

The Board intends to approach salmon recovery effortsin a transparent and evolving
process to restore fish populations for ecosystems and people while enhancing the
economic viability of the region.

This plan is an outgrowth and culmination of several conservation efforts in the Upper
Columbia Basin, including current efforts related to the Endangered Species Act (ESA),
state and tribal-sponsored recovery efforts, subbasin planning, and watershed planning.

Use of this Plan

This plan isto be used to guide federal agencies charged with species recovery. In and of itself,
this plan is a non-regulatory document. As such, it is not intended to be nor may it serve asa
regulatory document forcing landowner action. Any such regulatory actions deemed necessary as
aresult of this document must be accompanied by a clear legislative mandate to that end.

The plan may be used to inform state and local agency planning and land use actions, but it may
not be deemed to place requirements on such entities. The goal of this plan isto offer options for
future actions that strive to secure the survival of species. No mandate on state or local agencies
may be construed from this plan, and the plan may not be cited as creating a need for new
regulatory actions at the state or local level unless clear legislative authority is first adopted.

This planislimited to address listed salmonid species. If any threatened or endangered species
were introduced into an area where it has been designated as extirpated, this population would be
treated as an experimental population under Section 10(j) or other mechanisms under ESA and
would not increase ESA liabilities for landowners.

Regional Setting

Thisrecovery plan is intended for implementation within the Upper Columbia River Basin,
which includes the Columbia River and its tributaries upstream of the confluence of the Y akima
River to the base of Chief Joseph Dam. The Upper Columbia Basin consists of six major
“subbasins” (Crab, Wenatchee, Entiat, Lake Chelan, Methow, and Okanogan subbasins), several
smaller watersheds, and the mainstem Columbia River. This area captures the distribution of
Upper Columbia River spring Chinook, steelhead, and bull trout.
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Currently, there are three independent populations of spring Chinook within the Upper Columbia
Evolutionarily Significant Unit (Wenatchee, Entiat, and Methow) and five steelhead populations
(Wenatchee, Entiat, Methow, Okanogan and Crab Creek populations) within the Upper
Columbia steelhead Distinct Population Segment (DPS). Spring Chinook in the U.S. portion of
the Okanogan subbasin have been extirpated, while Chinook in Canada have been proposed for
endangered listing under the “Species at Risk Act.” There are three “core” areas supporting bull
trout populations (Wenatchee, Entiat, and Methow subbasins) and two areas designated as
“unknown occupancy” (Lake Chelan and Okanogan subbasins) in the Upper Columbia Basin.

This plan emphasizes recovery of three spring Chinook populations (Wenatchee, Entiat, and
Methow populations), four steelhead populations (Wenatchee, Entiat, Methow, and Okanogan
populations), and recovery of bull trout within the Wenatchee, Entiat, and Methow subbasins.

Plan Development

The process of developing this plan began with identification of priority species—spring
Chinook, steelhead, and bull trout—based on ESA listings and their population status
(abundance, productivity, spatial structure, and diversity). Empirical information, when
available, was used to determine current population status and threats. In cases where empirical
information was lacking, derived data (from modeling), preliminary analysis, local knowledge or
professional judgment (based on literature review or experience with similar conditions or
factors) were used to identify threats. Limiting factors were then identified from the threats (both
past and present).

Recovery objectives and criteria were identified by the Interior Columbia Basin Technical
Recovery Team (ICBTRT) in collaboration with Upper Columbia technical committees.
Categories of recovery actions were then recommended that addressed primary limiting factors
within each sector (Harvest, Hatcheries, Hydro, and Habitat). In developing the plan it became
clear that recovery objectives and criteria could not be met by implementing actions within only
one sector (i.e., Habitat). Recovery of listed species requires implementation of actions within all
sectors, including actions implemented outside the Upper Columbia Basin (e.g., within the lower
Columbia River, estuary, and ocean).

I mplementation of specific recovery actions will be coordinated with local stakeholders and
jurisdictions that determine the feasibility of recommend actions, including socio-economic
interests, benefits, and costs.

Current Status of Listed Populations
Spring Chinook

Spring Chinook begin returning from the ocean in the early spring, with the run into the
Columbia River peaking in mid-May. Spring Chinook enter the Upper Columbia tributaries from
April through July. After migration, they hold in freshwater tributaries until spawning occursin
the late summer, peaking in mid to late August. Juvenile spring Chinook spend a year in
freshwater before migrating to salt water in the spring of their second year of life. Most Upper
Columbia spring Chinook return as adults after two or three years in the ocean. Some precocious
males, or jacks, return after one winter at sea. A few other males mature sexually in freshwater
without migrating to the sea. The run, however, is dominated by four- and five-year-old fish that
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have spent two and three years at sea, respectively. Fecundity ranges from 4,200 to 5,900 eggs,
depending on the age and size of the female.

Therisk of extinction over a 100-year period for spring Chinook within the Upper Columbia
Basin was determined by following the guidance of the ICBTRT (2004, 2005). Risk of extinction
was estimated for abundance/productivity and spatial structure/diversity.

Wenatchee Population

When considering the factors that determine diversity and spatial structure, the Wenatchee spring
Chinook population is currently considered to be at a high risk of extinction because of the loss
of naturally produced Chinook spawning in tributaries downstream from Tumwater Canyon. In
addition, the Wenatchee spring Chinook population is currently not viable with respect to
abundance and productivity and has a greater than 25% chance of extinction in 100 years. In
sum, the Wenatchee spring Chinook population is not currently viable and has a high risk of
extinction.

Entiat Population

When considering the factors that determine diversity and spatial structure, the Entiat spring
Chinook population is currently considered to be at high risk. The Entiat spring Chinook
population is currently not viable with respect to abundance and productivity and has a greater
than 25% chance of extinction in 100 years. In sum, the Entiat spring Chinook population is not
currently viable and has a high risk of extinction.

Methow Population

When considering the factors that determine diversity and spatial structure, the Methow spring
Chinook population is currently considered to be at a high risk of extinction. Based on
abundance and productivity, the Methow spring Chinook population is not viable and has a
greater than 25% chance of extinction in 100 years. In sum, the Methow spring Chinook
population is not currently viable and has a high risk of extinction.

Okanogan Population

Spring Chinook in the Okanogan subbasin are currently extinct. The Colville Tribes are working
to reintroduce spring Chinook into the subbasin. This population would be treated as an
experimental population under ESA Section 10(j) or other mechanisms under ESA that would
not increase ESA liabilities to landowners.

Steelhead

The life-history pattern of steelhead in the Upper Columbia Basin is complex. Adults return to
the Columbia River in the late summer and early fall. Unlike spring Chinook, most steelhead do
not move upstream quickly to tributary spawning streams. A portion of the returning run
overwinters in the mainstem reservoirs, passing over the Upper Columbia River damsin April
and May of the following year. Spawning occurs in late spring of the calendar year following
entry into theriver. Currently, and for the past 20+ years, most steelhead spawning in the wild
are hatchery fish. The effectiveness of hatchery fish spawning in the wild compared to naturally
produced spawners is unknown at this time and may be a major factor in reducing steelhead
productivity.
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Juvenile steelhead generally spend one to three years rearing in freshwater before migrating to
the ocean, but can spend as many as seven years in freshwater before migrating. Most adult
steelhead return to the Upper Columbia after one or two years at sea. Steelhead in the Upper
Columbia have arelatively high fecundity, averaging between 5,300 and 6,000 eggs.

Steelhead can residualize (lose the ability to smolt) in tributaries and never migrate to sea,
thereby becoming resident rainbow trout. Conversely, progeny of resident rainbow trout can
migrate to the sea and thereby become steelhead. Despite the apparent reproductive exchange
between resident and anadromous O. mykiss, the two life forms remain separated physically,
physiologically, ecologically, and behaviorally (70 FR 67130). Given this separation, NMFS (70
FR 67130) proposed that the anadromous steelhead populations are discrete from the resident
rainbow trout populations. Therefore, this plan only addresses the recovery of anadromous
steelhead. Resident rainbow trout are not included in the recovery of steelhead.

Therisk of extinction over a 100-year period for steelhead within the Upper Columbia Basin was
determined by following the guidance of the ICBTRT (2004b, 2005a). Risk of extinction was
estimated for abundance/productivity and spatial structure/diversity.

Wenatchee Population

When considering the factors that determine diversity and spatial structure, the Wenatchee
steelhead population is currently considered to be at ahigh risk of extinction. Based only on
abundance and productivity, the naturally produced Wenatchee steelhead population is not viable
and has a greater than 25% chance of extinction in 100 years. In sum, the Wenatchee steelhead
population is not currently viable and has a moderate to high risk of extinction.

Entiat Population

When considering the factors that determine diversity and spatial structure, the Entiat steelhead
population is currently considered to be at a high risk of extinction. Based only on abundance
and productivity, the Entiat steelhead population is not viable and has a greater than 25% chance
of extinction in 100 years. In sum, the Entiat steelhead population is not currently viable and has
amoderate to high risk of extinction.

Methow Population

When considering the factors that determine diversity and spatial structure, the Methow
steelhead population is currently considered to be at ahigh risk of extinction. Based only on
abundance and productivity, the Methow steelhead population is not viable and has a greater
than 25% chance of extinction in 100 years. In sum, the Methow steelhead population is not
currently viable and has a moderate to high risk of extinction.

Okanogan Population

When considering the factors that determine diversity and spatial structure, the Okanogan
steelhead population is currently considered to be at a high risk of extinction. Based on
abundance and productivity, the Okanogan steelhead population is not viable and has a greater
than 25% chance of extinction in 100 years. In sum, the Okanogan steelhead population is not
currently viable and has a high risk of extinction.
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Bull Trout

Bull trout in the Upper Columbia Basin exhibit both resident and migratory life-history
strategies. Resident bull trout complete their entire life cycle in the tributary stream in which they
spawn and rear. Migratory bull trout spawn in tributary streams where juvenile fish rear oneto
four years before migrating to either a lake (adfluvial form) or river (fluvial form). Migrating

bull trout have been observed within spawning tributaries as early as the end of June, while
spawning occurs in mid-September to late October/early November. Resident and migratory
forms may be found together, and either form may give rise to offspring exhibiting either
resident or migratory behavior.

The size and age of bull trout at maturity depends upon life-history strategy. Resident fish tend to
be smaller than migratory fish at maturity and produce fewer eggs. Bull trout usually reach
sexual maturity in four to seven years and may live longer than 12 years. Bull trout spawn in the
fall typically in cold, clean, low-gradient streams with loose, clean gravel. Bull trout at al life
stages are associated with complex forms of cover including large woody debris, undercut banks,
boulders, and pools.

The U.S. Fish and Wildlife Service has not developed guidance for estimating risk of extinction
of Upper Columbia bull trout. Therefore, what follows is a summary of the current status of bull
trout without a determination of extinction risk.

Wenatchee Core Area

Abundance and productivity of bull trout in the Wenatchee subbasin is based on redd surveys.
However, redd survey procedures have changed over time and different streams have different
survey periods. Surveys from 2000-2004 were conducted consistently across all populations and
redd counts during this period ranged from 309 to 607 in the core area.

For streams with long-term redd counts, numbers of redds have increased over time (e.g.,
Chiwawa basin). However, there isa fair amount of variability in all the other populations.
Number of redds for Little Wenatchee, Nason Creek, Ingalls Creek, and Chiwaukum Creek are
very low. Although both migratory and multiple size classes of resident bull trout are present in
upper Icicle Creek, spawning areas are currently unknown. No bull trout redd surveys have been
conducted in Icicle Creek.

Bull trout currently occur in the Chiwawa River, White River, Little Wenatchee River, Nason
Creek, Chiwaukum Creek, Icicle Creek, Peshastin Creek, Negro Creek, and Ingalls Creek
drainages. Adfluvial, fluvial, and resident forms of bull trout exist in the Wenatchee subbasin.

Entiat Core Area

Numbers of bull trout redds in the Entiat subbasin have ranged from 10 to 52 redds in the Mad
River and O to 46 reddsin the Entiat River. A large increase in numbers of redds counted in the
Entiat River in 2004 resulted from increasing the survey area and changes in survey effort.

Numbers of bull trout redds in the Entiat subbasin have increased since they were first counted in
1989, suggesting an increasing trend in production.

Bull trout occur in both the Mad and Entiat rivers. It is assumed that most of the bull trout in the
Entiat subbasin are fluvial fish, with perhaps a resident form in the upper reaches of the Mad
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River drainage. Bull trout have been observed in Tillicum and Stormy creeks. Recent studies
suggest that bull trout from this core area use the mainstem Columbia River for overwintering
habitat and foraging.

Methow Core Area

Bull trout redd surveys in the Methow subbasin began in the early 1990s. Total numbers of redds
within the subbasin have ranged from 4 to 195 redds. However, these are not valid estimates of
abundance, because not all bull trout spawning streams were surveyed annually, lengths of
surveys reaches have changed within a given stream, and survey methods have changed over
time. Based on more recent surveys (2000-2004), when survey methods were more similar, redd
counts ranged from 127 to 195.

Numbers of redds counted in the Methow subbasin appear to have increased since the mid-
1990s. However, thistrend is an artifact of changing survey methods. Looking at recent years
(2000-2004), when survey methods were similar, there was a fairly stable number of redds
ranging from 147 in 2000 to 148 in 2004. Currently, there is insufficient data to establish a trend
for the entire core area. In the Twisp and the Upper Methow areas, redd counts are highly
variable, but reveal a decreasing trend since 2000.

Currently bull trout occur within the Twisp River, Chewuch River, Lake Creek, Wolf Creek,
Early Winters Creek, Upper Methow River, Lost River, Beaver Creek, Gold Creek and Libby
Creek, and Goat Creek drainages. Bull trout exist upstream of the anadromous fish barrier on
Early Winters Creek, Wolf Creek, Beaver Creek, and the Lost River. The population structure of
the Lot River is unknown, but likely contributes to the genetic diversity of the Methow core
population. Resident, fluvial, and adfluvial forms still occur in the Methow subbasin.

Limiting Factorsand Threats

Some human activities acting in concert with natural occurrences (e.g., drought, floods,
landslides, fires, debris flows, and ocean cycles) have impacted the abundance, productivity,
gpatial structure, and diversity of Upper Columbia spring Chinook salmon, steelhead, and bull
trout populations, resulting in these species being listed under the ESA. Coho salmon and some
populations of spring Chinook and bull trout have been lost from the region. Lasting effects from
some of these early activities may still act to limit fish production in the Upper Columbia Basin.
Threats from some current activities are also present in the Upper Columbia Basin.

Populations of spring Chinook and steelhead within the Upper Columbia River Basin were first
affected by the intensive commercial fisheriesin the lower Columbia River. These fisheries
began in the latter half of the 1800s and continued into the 1900s and nearly eliminated many
salmon and steelhead stocks. With time, the construction of dams and diversions, some without
passage, blocked salmon and steelhead migrations, isolated or fragmented bull trout populations,
and killed upstream and downstream migrating fish. Early hatcheries constructed to mitigate for
fish loss at dams and loss of spawning and rearing habitat were operated without a clear
understanding of population genetics, where fish were transferred without consideration of their
actual origin. Although hatcheries were increasing the abundance of stocks, they were probably
also decreasing the diversity and productivity of populations they intended to supplement.

Concurrent with these historic activities, human population growth within the basin was
increasing and land uses, in many cases encouraged and supported by governmental policy, were
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In some areas impacting salmon and trout spawning and rearing habitat. In addition, non-native
species were introduced by both public and private interests throughout the region that directly or
indirectly affected salmon and trout. These activities acting in concert with natural disturbances
decreased the abundance, productivity, spatial structure, and diversity of Chinook salmon,
steelhead, and bull trout in the Upper Columbia Basin.

Presently, harvest has been greatly reduced from historic levels, dams are being changed and
operated in ways that increase passage and reservoir survival, hatcheries are in some cases being
managed to address spatial structure and diversity issues, and habitat degradation is being
reduced by implementation of recovery projects, voluntary efforts of private landowners,
irrigators, and local governments, and improved land management practices on public and
private lands. Nevertheless, additional actions are needed within all sectors (Harvest, Hatchery,
Hydro, and Habitat) in order for listed stocks in the Upper Columbia Basin to recover.

There are anumber of threats that may continue to limit the recovery of ESA-listed fish species
in the Upper Columbia Basin. These threats can be organized according to the five categories as
set forth in Section 4(a)(1) of the ESA and all apply to this recovery plan:

The present or threatened destruction, modification, or curtailment of its habitat or range.
Overutilization for commercial, recreational, scientific, or educational purposes.

Disease or predation.

Inadequacy of existing regulatory mechanisms.

Other natural or human-made factors affecting its continued existence.

Current threats include:

The following threats were identified in the Federal Register Rules and Regulation at the
time the species were listed. Actions identified within this plan address these threats.

The Present or Threatened Destruction, Modification, or Curtailment of its Habitat or
Range

Although land and water management activities have improved, factors such as dams,
diversions, roads and railways, some aspects of agriculture (including livestock grazing)
residential development, and some historic forest management continue to threaten spring
Chinook, steelhead, and bull trout and their habitat in some locations in the Upper Columbia
Basin.

Water diversions without proper passage routes disrupt migrations of listed fish species.

Unscreened diversions trap or divert juvenile spring Chinook, steelhead, and bull trout
resulting in reduced survival.

Hydroelectric passage mortality reduces abundance of migrant spring Chinook, steelhead,
and bull trout.

Sedimentation from land and water management activities is a cause of habitat degradation in
some salmon and trout streams.
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e Lossof habitat complexity, off-channel habitat, and large, deep pools due to sedimentation
and loss of pool-forming structures such as boulders and large woody debris reduces survival
of listed fish species and threatens their habitat in some locations in the Upper Columbia
Basin.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes

e The effects of incidental mortality on naturally produced spring Chinook, steelhead, and bull
trout may increase during recreational fishing for hatchery fish or other species.

e Harvest of bull trout because of misidentification continues under existing fishing
regulations.

e Incidental harvest mortality in mixed-stock and commercial fisheries contributes to the loss
of naturally produced spring Chinook and steelhead.

o Illegal harvest (poaching) continues to threaten listed fish species.
Disease or Predation

e The presence of non-native species has resulted in increased predator populations that prey
on listed fish species and/or compete with listed fish.

e Increased predation by northern pikeminnow affects the survival of downstream migrating
spring Chinook, steelhead, and bull trout.

e Predation by pinnipeds (marine mammals) and birds are also athreat to spring Chinook and
steelhead.

I nadequacy of Existing Regulatory Mechanisms

e Theimplementation and enforcement of existing Federal and State laws designed to conserve
fishery resources, maintain water quality, and protect aguatic habitat have not been entirely
successful in preventing past and ongoing habitat degradation.

e Although the Washington State Growth Management Act and Shoreline Management Act
have been significantly changed to improve management, conditions and protection efforts
for listed species and compliance monitoring (enforcement) have lagged behind because of a
lack of political support and funding.

e Theextent and distribution of Federal lands limits the ability of the Northwest Forest Plan
and PACFISH/INFISH to achieve its aquatic habitat restoration objectives at watershed and
river basin scales.

e The“base” State of Washington Forest Practice Rules do not adequately address large woody
debris recruitment, tree retention to maintain stream bank integrity and channel networks
within floodplains, and chronic and episodic inputs of coarse and fine sediment that maintain
habitat that are properly functioning for all life stages of listed fish species.

e The Federal Clean Water Act has not been completely implemented and therefore has not
been completely successful in protecting listed fish species, particularly with respect to non-
point sources of pollution.
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Other Natural or Human-Made Factors Affecting its Continued Existence

e Natura conditions (e.g., fires, floods, droughts, landslides, etc.) can exacerbate the problems
associated with degraded and altered aguatic habitats.

e Drought conditions reduce already limited spawning, rearing, and migration habitat.

e Poor ocean conditions (e.g., less upwelling, warm surface waters, etc.) negatively affect
spring Chinook and steelhead production.

e Theuse of non-locally derived broodstock for hatchery programs may negatively affect
genetic integrity.

e Introduction of brook trout threatens bull trout through hybridization, competition, and
predation.

e The collection of naturally produced spring Chinook and steelhead for hatchery broodstock
may harm small or dwindling natural populations if not done with caution.

e Competition, genetic introgression, and disease transmission resulting from hatchery
introductions may reduce the productivity and survival of naturally produced spring Chinook
and steelhead.

Recovery Goals

Recovery requires reducing or eliminating threatsto the long-term persistence of fish
populations, maintaining widely distributed and connected fish populations across diverse
habitats of their native ranges, and preserving genetic diversity and life-history characteristics.
To be consistent with the vision and goals of this plan, listed populations must meet specific
abundance, productivity, spatial structure, and diversity objectives and criteria. This plan refers
to these parameters as the four “viable salmonid population” (VSP) parameters.

Because listed anadromous fish species and bull trout have different life-history characteristics,
this plan recommends different recovery goals for the different species. The specific goal for
spring Chinook and steelhead is:

e Tosecurelong-term persistence of viable populations of naturally produced spring
Chinook and steelhead distributed acrosstheir native range.

Recovery of the Upper Columbia spring Chinook ESU will require the recovery of the
Wenatchee, Entiat, and Methow populations. Recovery of the Upper Columbia steelhead DPS
will require the recovery of the Wenatchee, Entiat, Methow, and Okanogan populations, but not
the Crab Creek population. This plan deviates from the most recent recommendation of the
ICBTRT (December 2005) that at least two populations within the ESU and DPS must meet
abundance/productivity criteriathat represent a 1% extinction risk over a 100-year period. This
plan requiresthat all populations within the spring Chinook ESU and the steelhead DPS (save
the Crab Creek steelhead population) meet abundance/productivity criteria that represent 5%
extinction risk over a 100-year period.

The specific goal for bull trout is:
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e Tosecurelong-term persistence of self-sustaining, complex, interacting groups of bull
trout distributed acrossthe nativerange of the species.

This plan recognizes the importance of providing valid metrics for tributary productivity. It isthe
policy of the UCSRB to emphasize juvenile salmonid productivity within each tributary asthe
primary indicator of habitat restoration success for each basin in the Upper Columbia. Thiswill
be accomplished primarily by evaluating “smolts per spawner” and/or “smolts per redd.”
Although this plan does not identify specific recovery criteria based on these factors, this will
allow a consistent approach to evaluate the level of success for restoration and recovery actions
in the Upper Columbia and the quality of habitat in tributaries.

Recovery Objectives

Because spring Chinook and steelhead are currently listed as endangered under the ESA, this
plan identifies two levels of objectives for them. The first identifies objectives related to
reclassifying the species as threatened and the second relate to recovery (delisting).

Spring Chinook and Steelhead Reclassification Objectives

¢ Increase the abundance and productivity of naturally produced spring Chinook and steelhead
within each population in the Upper Columbia ESU to levelsthat would lead to
reclassification of the ESU and DPS as threatened under the ESA.

e Increase the current distribution of naturally produced spring Chinook and steelhead in the
Upper Columbia ESU and DPS and conserve genetic and phenotypic diversity.

Spring Chinook and Steelhead Recovery Objectives

e Increase the abundance of naturally produced spring Chinook and steelhead spawners within
each population in the Upper Columbia ESU and DPS to levels considered viable.

e Increase the productivity (spawner:spawner ratios and smolts/redds) of naturally produced
spring Chinook and steelhead within each population to levels that result in low risk of
extinction.

e Restorethe distribution of naturally produced spring Chinook and steelhead to previously
occupied areas where practical and allow natural patterns of genetic and phenotypic diversity
to be expressed.

Bull trout in the Upper Columbia Basin are currently listed as threatened under the ESA.
Therefore this plan only identifies recovery objectives. It isimportant to note that core
populations within the Upper Columbia Basin make up only a portion of the total Columbia
Basin population. Therefore, even if the core populations within the Upper Columbia meet
recovery objectives and criteria, the population may not be de-listed if other core populations
throughout the Columbia Basin do not meet their objectives and criteria.

Bull Trout Recovery Objectives

e Increase the abundance of adult bull trout within each core population in the Upper Columbia
Basin to levels that are considered self sustaining.

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan XXVii
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e Maintain stable or increasing trends in abundance of adult bull trout within each core
population in the Upper Columbia River Basin.

e Maintain the current distribution of bull trout in all local populations, restore distribution to
previously occupied areas where practical, maintain and restore the migratory form and
connectivity within and among each core area, conserve genetic diversity, and provide for
genetic exchange.

Recovery Criteria

The following criteria developed for recovery of naturally produced spring Chinook, steelhead,
and bull trout address quantitative and qualitative measurements of abundance, productivity,
gpatial structure, and diversity on a population or core population basis.

Spring Chinook Reclassification Criteria

e Abundance and productivity (based on 8-year geometric mean) of naturally produced spring
Chinook within the Wenatchee, Entiat, and Methow populations must reach levels that would
have less than a 10% risk of extinction over a 100-year period.

e Processes affecting spatial structure must result in at least amoderate or lower risk
assessment for naturally produced spring Chinook within the Wenatchee, Entiat, and Methow
populations and all factors considered “high” risk would have been addressed.

e Processes affecting diversity will result in at least a moderate or lower risk assessment for
naturally produced spring Chinook within the Wenatchee, Entiat, and Methow populations
and all factors considered “high” risk would have been addressed.

Spring Chinook Recovery Criteria

e Abundance and productivity (based on 12-year geometric mean) of naturally produced spring
Chinook within the Wenatchee, Entiat, and Methow populations must reach levels that would
have less than a 5% risk of extinction over a 100-year period.

e At aminimum, the Upper Columbia Spring Chinook ESU will have a productivity greater
than 1.0 and maintain at least 4,500 naturally produced spawners distributed among the three
populations as follows:

Population Abundance (Sp:v:/onil::(gij)vaixner)
Wenatchee 2,000 12
Entiat 500 1.4
Methow 2,000 12

e Over al2-year period, naturally produced spring Chinook will use currently occupied
spawning areas throughout the ESU according to the following population-specific criteria:
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Wenatchee

Naturally produced spring Chinook spawning will occur within four of the five major
spawning areas in the Wenatchee subbasin (Chiwawa River, White River, Nason Creek,
Little Wenatchee River, or Wenatchee River) and within one minor spawning area
downstream from Tumwater Canyon (Chumstick Creek, Peshastin Creek, Icicle Creek, or
Mission Creek). The minimum number of naturally produced spring Chinook redds
within each major spawning areawill be either 5% of the total number of redds within the
Wenatchee subbasin or at least 20 redds within each major area, whichever is greater.

Entiat

Naturally produced spring Chinook will spawn within the one major spawning area
within the Entiat subbasin.

Methow

Naturally produced spring Chinook spawning will occur within the Twisp, Chewuch, and
Upper Methow major spawning areas. The minimum number of naturally produced
spring Chinook redds within each major spawning area will be either 5% of the total
number of redds within the Methow subbasin or at least 20 redds within each major area,
whichever is greater.

e Processes affecting spatial structure will result in a moderate or lower risk assessment for
naturally produced spring Chinook within the Wenatchee, Entiat, and Methow populations
and all factors considered “high” risk would have been addressed.

e Processes affecting diversity will result in a moderate or lower risk assessment for naturally
produced spring Chinook within the Wenatchee, Entiat, and Methow populations and all
factors considered “high” risk would have been addressed.

Steadlhead Reclassification Criteria

e Abundance and productivity (based on 8-year geometric mean) of naturally produced
steelhead with in the Wenatchee, Entiat, Methow, and Okanogan populations must reach
levels that would have less than a 10% risk of extinction over a 100-year period.

e Processes affecting spatial structure must result in at least a moderate or lower risk
assessment for naturally produced steelhead within the Wenatchee, Entiat, Methow, and
Okanogan populations and all factors considered “high” risk will have been addressed.

e Processes affecting diversity will result in at least amoderate or lower risk assessment for
naturally produced steelhead within the Wenatchee, Entiat, Methow, and Okanogan
populations and all factors considered “high” risk will have been addressed.

Steelhead Recovery Criteria

e Abundance and productivity (based on 12-year geometric mean) of naturally produced
steelhead within the Wenatchee, Entiat, Methow, and Okanogan populations must reach
levels that would have less than a 5% risk of extinction over a 100-year period.

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan XXiX
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e At aminimum, the Upper Columbia Steelhead DPS will have a productivity greater than 1.0
and maintain at least 3,000 spawners distributed among the four populations as follows:

Population Abundance (Sp:v:/on((jelrj:(g:)\/ail\s\i/ner)
Wenatchee 1,000 11
Entiat 500 12
Methow 1,000 11
Okanogan 500" 12

e Over al2-year period, naturally produced steelhead will use currently occupied spawning
areas throughout the DPS according to the following population-specific criteria:

Wenatchee

Naturally produced steelhead spawning will occur within four of the five major spawning
areas in the Wenatchee Subbasin (Chiwawa River, Nason Creek, Icicle Creek, Peshastin
Creek, or Chumstick Creek). The minimum number of naturally produced steelhead
redds within four of the five major spawning areas will be either 5% of the total number
of redds within the Wenatchee population or at least 20 redds within four of the five
major areas, whichever is greater.

Entiat

Naturally produced steelhead will spawn within the two major spawning areas within the
Entiat subbasin (Middle Entiat and Mad rivers). The minimum number of naturally
produced steelhead redds within the two major spawning areas will be either 5% of the
total number of redds within the Entiat population or at least 20 redds within major areas,
whichever is greater.

Methow

Naturally produced steelhead spawning will occur within three of the four major
spawning areas (Twisp, Chewuch, Beaver, or Upper Methow). The minimum number of
naturally produced steelhead redds within each major spawning areawill be either 5% of
the total number of redds within the Methow subbasin or at least 20 redds within each
major area, whichever is greater.

Okanogan

Steelhead spawning will occur within the two major spawning areas (Salmon and Omak
Creeks) and within at least two of the five minor spawning areas (Ninemile, Whitestone,
Bonaparte, Antoine, or Loup Loup). The minimum number of naturally produced

! The Interior Columbia Basin Technical Recovery Team has determined that 500 naturally produced
steelhead adults will meet the minimum abundance recovery criteria within the U.S. portion of the
Okanogan subbasin. If the Canadian portion of the Okanogan subbasin is included, the minimum
abundance recovery criteria would be 1,000 naturally produced steelhead adults.
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steelhead redds within the major spawning areas will be either 5% of the total number of
redds within the Okanogan subbasin or at least 20 redds within each area, whichever is
greater.

Processes affecting spatial structure will result in a moderate or lower risk assessment for
naturally produced steelhead within the Wenatchee, Entiat, Methow, and Okanogan
populations and all factors considered “high” risk would have been addressed.

Processes affecting diversity will result in amoderate or lower risk assessment for naturally
produced steelhead within the Wenatchee, Entiat, Methow, and Okanogan populations and
all factors considered “high” risk would have been addressed.

Bull Trout Recovery Criteria

The abundance of Upper Columbia bull trout will increase and maintain a 12-year geometric
mean of 4,144-5,402 spawners, distributed among the three core areas as follows:

Population Abundance
Wenatchee 1,612-2,257
Entiat 298-417
Methow 1,234-1,728°

The trend in numbers of bull trout redds (an index of numbers of spawners) within each
population in the core areas (Wenatchee, Entiat, and Methow) is stable or increasing over a
12-year period.

Bull trout will use spawning areas throughout the Upper Columbia Basin according to the
following population-specific criteria

Wenatchee

Bull trout spawning will occur within the seven interconnected areas (Chiwawa, White,
Little Wenatchee, Nason, Icicle, Chiwaukum, and Peshastin), with 100 or more adults
spawning annually within three to five areas.

Entiat

Bull trout spawning will occur within the two interconnected areas (Entiat and Mad),
with 100 or more adults spawning annually in both areas.

Methow

Bull trout spawning will occur within the ten interconnected areas (Gold, Twisp, Beaver,
Chewuch, Lake Creek, Wolf, Early Winters, Upper Methow, Goat, and Lost), with 100 or
more adults spawning annually within three to four areas.

The migratory form of bull trout and connectivity within and among core areas must be
present.

% This criterion does not include bull trout in the Lost River drainage.
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Strategy for Recovery

This plan recommends recovery actions for al sectors (Harvest, Hatchery, Hydro, and Habitat)
that affect populations of spring Chinook, steelhead, and bull trout in the Upper Columbia Basin.
Several ongoing processes, including the redevelopment of the biological opinion for the Federal
Columbia River Power System (FCRPS) and U.S. v. Oregon, are expected to produce new or
amended strategies and actions. Some of the recovery actions recommended in this plan were
developed in other forums or processes (e.g., Public Utility District Habitat Conservation Plans)
and are incorporated with little or no modification. Several have already been implemented to the
benefit of one or more of the viable salmonid population parameters (abundance, productivity,
gpatial structure, and diversity) of populations in the Upper Columbia Basin.

Identified in this plan are 306 recovery actions to be implemented within the Upper Columbia
Basin. By sector, there are 87 harvest actions, 50 hatchery actions, 16 hydro project actions, and
153 habitat actions. In addition, there are 188 monitoring and research actions, which, when
broken down by sector is 55 harvest actions, 76 hatchery actions, 8 hydro project actions, and 49
habitat actions. One or more actions are associated with each of the following objectives within
each sector.

All the recommended recovery objectives and actions identified in this plan may be modified in
response to monitoring, research, and adaptive management and as determinations made in other
processes such as the FCRPS Biological Opinion, U.S. v Oregon, and hatchery reform programs.
Any modification, especially those that change the regulatory environment or impose additional
costsor restrictions on private property and water rights, shall be submitted for public review and
comment by local governments and stakeholders, and approved by the UCSRB before
implementation.

Harvest

Harvest objectives for treaty and non-treaty salmon and steelhead fisheries in the Columbia
River Basin are set by the applicable state, tribal, and federal agencies. Fishery objectives from
McNary Dam to the mouth of the Columbia River (fishing zones 1-6) are established by state,
tribal, and federal partiesin U.S. v Oregon. In developing management plans under U.S v
Oregon, the parties recognize the necessity of managing the fisheries to provide spawning
escapement to the various tributary production areas, including the Upper Columbia tributaries
covered in this plan. At the same time, they seek to provide meaningful treaty and non-treaty
fishing opportunities in zones 1-6, targeting the more productive natural and hatchery stocks,
and, where possible, allow fish to pass through to provide tributary fishing opportunities.

The following objectives for harvest apply not only to the Upper Columbia Basin, but also
include the entire Columbia River. This plan will strengthen the likelihood that all actions and
mitigation associated with harvest throughout the Columbia River are consistent with recovery of
Upper Columbia spring Chinook, steelhead, and bull trout. These objectives are intended to
reduce threats associated with harvest.

Short-Term Objectives

e Use selective harvest techniques to constrain harvest on naturally produced fish at the
currently reduced rates in the Upper Columbia Basin.
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e Use selective harvest techniques to preserve fishery opportunities in the Upper Columbia
Basin that focus on hatchery produced fish that are not needed for recovery.

e Recommend that parties of U.S. v Oregon incorporate Upper Columbia viable salmonid
population criteria when formulating fishery plans affecting Upper Columbia spring Chinook
and steelhead.

e Increase effective enforcement of fishery rules and regulations.

e Appropriate co-managers/fisheries management agencies should work with local
stakeholders to develop tributary fisheries management goals and plans.

Long-Term Objectives
e Provide opportunities for increased tributary harvest consistent with recovery.

e Incorporate Upper Columbia viable salmonid population criteria when formulating fishery
plans affecting Upper Columbia spring Chinook and steelhead.

Research and Monitoring Objectives

e Research and employ best available technology to reduce incidental mortality of non-target
fish in selective fisheries.

e Monitor the effects of incidental take on naturally produced populations in the Upper
Columbia Basin.

e Improve estimates of harvested fish and indirect harvest mortalities in freshwater and ocean
fisheries.

e |nitiate or continue monitoring and research to improve management information, such as the
timing of the various run components through the major fisheries.

This plan balances these harvest objectives with the federal government’ s trust obligationsto
Native Americans and integrates efforts from the following harvest programs:. Pacific Fishery
Management Council, the Pacific Salmon Commission, and the Columbia River mainstem and
tributary fisheries.

Hatcheries

This plan recognizes that hatchery strategies and actions have been reviewed and considered in
several ongoing processes. The following objectives for hatchery programs apply to both federal
and state-operated facilities in the Upper Columbia Basin and are intended to be consistent with
these ongoing processes. The identified objectives are intended to be consistent with other plans
and should reduce the threats associated with hatchery production in the Upper Columbia Basin
while meeting other obligations. Actions and mitigation associated with hatcheries throughout
the Upper Columbia River Basin should not preclude the recovery of Upper Columbia spring
Chinook, steelhead, and bull trout. Additionally, future hatchery facilities will support recovery
goals, and minimize and mitigate any impacts (including objectives within other sectors).
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Short-Term Objectives

Continue to use artificial production to maintain critically depressed populations in a manner
that is consistent with recovery and avoids extinction.

Use artificial production to seed unused, accessible habitats.

Use artificial production to provide for tribal and non-tribal fishery obligations as consistent
with recovery criteria.

Use harvest or other methods to reduce the proportion of hatchery-produced fish in naturally
Spawning populations.

To the extent possible use local broodstocks in hatchery programs.

To the extent possible, integrate federal, state, and tribal-operated hatchery programs that use
locally derived stocks.’

Long-Term Objectives

Phase out the use of out-of-basin stock in the federal programs at Leavenworth and Entiat
National Fish Hatcheries if continued research indicates that the programs threaten recovery
of listed fish and those threats cannot be minimized through operational or other changes.

Strive to make ongoing hatchery programs consistent with recovery.
Provide for tribal and non-tribal fishery obligations.

Use harvest or other methods to reduce the proportion of hatchery produced fish in naturally
spawning populations.

Manage hatcheries to achieve sufficient natural productivity and diversity to de-list
populations and to avert re-listing of populations.

Research and Monitoring Objectives

Employ the best available technology to monitor the effects of hatchery releases on natural
populations and production.

Develop marking programs to assure that hatchery produced fish are identifiable for harvest
management, escapement goals, and reproductive success studies.

Evaluate existing programs and redesign as necessary so that artificial production does not
pose athreat to recovery.

Integrate and coordinate monitoring activities between federal, state, and tribal programs.

® Because state and federal hatchery programs have different objectives and obligations, the programs
cannot be fully integrated. However, they can develop common broodstock protocols and production
levels that optimize recovery of naturally produced fish.
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e Examine the reproductive success of naturally and hatchery produced spring Chinook and
steelhead spawning in the wild.

e Examine steelhead kelt reconditioning and their reproductive success.
e Continue studies to assess the effects of the coho reintroduction program.

e Examine the interactions (competition and predation) between naturally and hatchery
produced steelhead.

e Continue to examine residualism of hatchery produced steelhead.

e Examine the feasibility of reintroducing bull trout (including ESA status of introduced stock)
into the Chelan and Okanogan subbasins.

e Examine the feasibility (including ESA status of introduced stock) of reintroducing spring
Chinook into the Okanogan subbasin.

This plan recognizes the need to balance hatchery recovery objectives with legal obligations and
mandates under Habitat Conservation Plans, the Mitchell Act, federal government and tribal
agreements, Hatchery and Genetic Management Plans, U.S. v. Oregon, and relicensing
agreements.

Hydro Projects

Upper Columbia ESU and DPS migrate through four federally owned projects and three to five
projects owned by public utility districts (PUDs). The four federally owned projects include
McNary, John Day, The Dalles, and Bonneville dams, power plants, and reservoirs in the lower
Columbia River. These projects are part of the FCRPS. Projects owned and operated by public
utility districts include Wells (Douglas County PUD), Rocky Reach and Rock Island (Chelan
County PUD), and Wanapum and Priest Rapids dams (Grant County PUD). These projects are
licensed by the Federal Energy Regulatory Commission.

This plan recognizes that hydro strategies and actions have been reviewed and considered in
several ongoing processes, including FCRPS Section 7 consultations (for the lower four federal
dams on the Columbia River). The following objectives are intended to be consistent with these
processes; however, they apply primarily to the projects owned by the PUDs. These objectives
are consistent with the Anadromous Fish Agreement and Habitat Conservation Plans (HCPs),
Priest Rapids Salmon and Steelhead Settlement Agreement, and Section 7 Consultations. This
plan strengthens the likelihood that all actions and mitigation associated with hydro projects
throughout the Columbia River are consistent with recovery of Upper Columbia spring Chinook,
steelhead, and bull trout. These objectives are intended to reduce the threats associated with
hydroelectric development in the Upper Columbia Basin.

Short-Term Objectives

e Continue the actions identified in the Anadromous Fish Agreement and HCPs that will
achieve no net impact for Upper Columbia steelhead and spring Chinook.

e Implement the actions identified in the Settlement Agreement and Section 7 Consultation
with Grant PUD that will improve spring Chinook and steelhead survival.

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan XXXV
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Implement the actions identified in the U.S. Fish and Wildlife Service
biological/conferencing opinion with Douglas and Chelan PUDs that will improve conditions
for Upper Columbia bull trout.

Implement the actions identified in the Lake Chelan Hydroelectric Project relicensing
agreement that will provide suitable spawning habitat for steelhead in the tailrace and lower
Chelan River (downstream from the natural fish barriers).

Strive to build hydroelectric dams proposed for construction in the future in the Upper
Columbia Basin that have no negative effect on spring Chinook, steelhead, and bull trout
viable salmonid population parameters.

Encourage the implementation of actions for federal hydroelectric projects identified in the
remanded Federal Columbia River Power System biological opinion.

Long-Term Objectives
Provide upstream and downstream passage for juvenile/smolt and adult life stages.

Implement the actions identified in the Lake Chelan Comprehensive Fishery Management
Plan to determine the feasibility and possible reintroduction of bull trout into the basin.

Achieve no-net-impact on species covered under the Anadromous Fish Agreement, HCPs,
and Section 7 Consultations.

Maintain suitable subadult and adult bull trout rearing and passage conditions in the
mainstem Upper Columbia River.

Maintain suitable spawning habitat for steelhead in the lower Chelan River and tailrace.
Research and Monitoring Objectives

Determine baseline survival estimates for juvenile spring Chinook, steelhead, and bull trout
asthey pass hydroelectric projects on the Upper Columbia River.

Evaluate effects of hydroelectric projects on adult passage of spring Chinook, steelhead, and
bull trout.

Evaluate if passage through hydroelectric projects affect spawning success or fitness of
spring Chinook, steelhead, and bull trout.

Evaluate effectiveness of predator control programs.

Most of these objectives are consistent with the legal mandates of the HCPs, Section 7
Consultations, and relicensing agreements. The primary objective of the HCPs is to achieve no-
net-impact. If met, this objective would equate to a net productivity equivalent to the
productivity that could be attained if these projects did not exist. The HCPs intend to meet no-
net-impact primarily through mainstem survival objectives for juvenile and adult salmonids, and
through off-site mitigation with hatchery and tributary habitat improvements. The god isto
achieve combined adult and juvenile survival of 91% per project. The remaining 9% will be
compensated through hatchery (7%) and tributary (2%) activities.
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Habitat

The following objectives for habitat restoration apply to all streamsthat currently support or may
support (in arestored condition) spring Chinook, steelhead, and bull trout in the Upper Columbia
Basin. These objectives are consistent with subbasin plans, watershed plans, the Upper Columbia
Biological Strategy, Habitat Conservation Plans, and relicensing agreements, and are intended to
reduce threatsto the habitat needs of the listed species. Because maintaining existing water rights
are important to the economy of landowners within the Upper Columbia Basin, this plan will not
ask individuals or organizations to affect their water rights without empirical evidence asto the
need for the recovery of listed species. To the extent allowed by law, landowners will be
adequately compensated for implementing recovery actions. In addition, any land acquisition
proposal in this plan will be based on the concept of no net loss of private property ownership,
such as conservation easements, transfer of development rights, and other innovative approaches.
This plan will strengthen the likelihood that all actions and mitigation associated with habitat
throughout the Columbia River are consistent with recovery of Upper Columbia spring Chinook,
steelhead, and bull trout. These objectives will be implemented within natural, social, and
economic constraints. Local habitat groups (in cooperation with local landowners) will prioritize
and coordinate the implementation of “specific’ habitat actions within specific stream areas.

Short-Term Objectives

e Protect* existing areas where high ecological integrity and natural ecosystem processes
persist.

e Restore connectivity (access) throughout the historic range where feasible and practical for
each listed species.

e Where appropriate, establish, restore, and protect stream flows (within the natural hydrologic
regime and existing water rights) suitable for spawning, rearing, and migration (based on
current research and modeling).

e Protect and restore water quality where feasible and practical within natural constraints.

e Increase habitat diversity in the short term by adding instream structures (e.g., large woody
debris, rocks, etc.) where appropriate.

e Protect and restore riparian habitat along spawning and rearing streams and identify long-
term opportunities for riparian habitat enhancement.

* Protect or protection in this plan refers to all actions that safeguard required habitat features of listed
species. This plan does not recommend land acquisition, unless “no net loss’ of the tax base of the county
in which the land is being sold is accomplished.

® This plan recommends the use of instream structures (such as boulders and LWD) as an immediate,
short-term action to increase habitat diversity. These structures can be used while other actions are
implemented to restore proper channel and riparian function (i.e., natural watershed processes). The
manual addition of instream structures is usually not along-term recovery action and should not be used
in place of riparian or other restoration activities that promote reestablishment of natural watershed
processes. However, if recovery of natural watershed processes cannot be achieved, the use of instream
structures is a reasonabl e option.
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e Protect and restore floodplain function and reconnection, off-channel habitat, and channel
migration processes where appropriate and identify long-term opportunities for enhancing
these conditions.

e Restore natural sediment delivery processes by improving road network, restoring natural
floodplain connectivity, riparian health, natural bank erosion, and wood recruitment.

e Replace nutrients in tributaries that formerly were provided by salmon returning from the
sea.

¢ Reduce the abundance and distribution of non-native species that compete and interbreed
with or prey on listed species in spawning, rearing, and migration areas.

Long-Term Objectives
e Protect areas with high ecological integrity and natural ecosystem processes.
e Maintain connectivity through the range of the listed species where feasible and practical.

e Maintain suitable stream flows (within natural hydrologic regimes and existing water rights)
for spawning, rearing, and migration.

e Protect and restore water quality where feasible and practical within natural constraints.
e Protect and restore off-channel and riparian habitat.

e Increase habitat diversity by rebuilding, maintaining, and adding instream structures (e.g.,
large woody debris, rocks, etc.) where long-term channel form and function efforts are not
feasible.

e Reduce sediment recruitment where feasible and practical within natural constraints.

¢ Reduce the abundance and distribution of non-native species that compete and interbreed
with or prey on listed species in spawning, rearing, and migration aresas.

Administrative/Institutional Objectives

e Maximize restoration efficiency by concentrating habitat actions in currently productive
areas with significant scope for improvement and areas where listed species will benefit.

e Develop incentive and collaborative programs with local stakeholders and land owners to
enhance and restore habitat within productive areas.

e Striveto secure compliance with Federal, State, and local regulatory mechanisms designed to
conserve fishery resources, maintain water quality, and protect aquatic habitat.

e Countieswill continue to consider recovery needs of salmon and trout in comprehensive
land-use planning processes.
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e Provide information to the public on the importance of “ healthy”® streams and the potential

effects of land and water management activities on the habitat requirements of listed species.

e Until recovery is achieved, improve or streamline the permitting process for conducting
research and monitoring on ESA-listed species and for implementing restoration actions.

e Develop, maintain, and provide a comprehensive inventory of habitat projects and their costs
and benefits (effectiveness) to the public annually.

Research and Monitoring Objectives

e Monitor the effectiveness of each “class’ of habitat action implemented in the Upper
Columbia Basin on listed species and community structure.

e Accurately monitor trends in abundance, productivity (including smolts/redd), spatial
structure, and diversity at the population and subpopulation scale.

e Assess stream flows (within the natural hydrologic regime and existing water rights) suitable
for spawning, rearing, and migration (based on current research and modeling).

e Implement current monitoring protocols and continue to develop standardized monitoring
methods.

e Examine relationships between habitat and biological parameters at coarse (landscape) and
fine (stream segment) scales.

e Update, revise, and refine watershed and salmonid performance assessment tools (e.g.,
Ecosystem Diagnosis and Treatment analysis) to adaptively manage the implementation and
prioritization strategy.

e Examine the effects of non-native species on listed species.
e Assess abundance and consumption rates of non-native fish that feed on listed species.

e Conduct channel migration studies within each subbasin to identify priority locations for
protection and restoration.

e Examine fluvial geomorphic processes within each subbasin to assess how these processes
affect habitat creation and loss.

e Inventory and assess fish passage barriers and screens within each subbasin.

e Conduct hydrologic assessments to better understand water balance and surface/groundwater
relations within the subbasins (similar to studies conducted in the Methow by the USGS) and
relationships to salmonid utilization and survival.

This plan recognizes that at some point the implementation of habitat actions will provide little
benefit to the listed species because the habitat has achieved its greatest productivity potential

®“Healthy” isardative term and is used in this plan to mean the habitat conditions necessary to sustain
the listed species indefinitdly.
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within natural, social, and economic constraints. That is, at some point in the future, habitat
improvements through protection and restoration will have alimited effect on fish habitat. This
plan promotes an end point of habitat improvements that when met will conclude the
responsibility of landowner action to improve or protect habitat, regardless of the status of the
listed species.

Integration of Actions

The results of preliminary analyses indicate that the implementation of recommended actionsin
this Plan will move the listed fish speciestoward recovery. Thiswill occur if actions are
implemented within all sectors (Harvest, Hatchery, Hydro, and Habitat). Recovery cannot be
achieved by implementing actions within only one sector (e.g., Habitat). Recovery will also
require the implementation of actions outside the Upper Columbia Basin (i.e., in the lower
Columbia River, estuary, and ocean).

Recovery actions recommended in this plan should significantly improve the abundance and
productivity of naturally produced spring Chinook, steelhead, and bull trout in the Upper
Columbia Basin. Preliminary analysis suggests that the implementation of recommended
recovery actions within all sectors may increase the survival of spring Chinook populations from
99-198%, while steelhead population survivals may increase from 85-226%. There are currently
no estimates for bull trout. The amount of survival improvement depends on the specific
population and the “intensity” at which recommended actions are implemented.

I mplementation of recovery actions within the hatchery and habitat sector should also improve
the spatial structure and diversity of the Upper Columbia populations. I|mplementing actions
recommended within the hatchery sector should reduce threats to and improve opportunities for
meeting diversity requirements.

Time and Cost Estimates

The ESA section 4(f)(1) requires that the recovery plan include ‘ ‘ estimates of the time required
and the cost to carry out those measures needed to achieve the Plan’ s goal and to achieve
intermediate stepstoward that goal’’ (16 U.S.C. 1533[f][1]). The Upper Columbia Plan contains
an extensive list of actions that need to be undertaken to recover spring Chinook and steelhead;
however, there are many uncertainties involved in predicting the course of recovery and in
estimating total costs. Such uncertainties include biological and ecosystem responses to recovery
actions aswell as long-term and future funding. The Upper Columbia Plan statesthat if its
recommended actions are implemented, recovery of the spring Chinook salmon ESU and the
steelhead DPS is likely to occur within 10 to 30 years. The cost estimates cover work projected
to occur within the first 10-year period. Before the end of this first implementation period,
specific actions and costs will be estimated for subsequent years, to achieve long-term goals and
to proceed until a determination is made that listing is no longer necessary.

The estimated cost of restoring habitat for spring Chinook, steelhead, and bull trout in the Upper
ColumbiaBasin is at least $296 million over the first 10-year period. This estimate includes
expenditures by local, Tribal, State, and Federal governments and private business and
individuals in implementing both capital projects and non-capital work. Although these costs are
attributed to spring Chinook, steelhead, and bull trout conservation, other species will also
benefit.
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There are no estimated costs associated with hatchery programs because these programs are
funded to achieve specific program objectives, which may change based on monitoring and
evaluation. The cost estimate does not include expenses associated with implementing actions
within the lower Columbia River, in the estuary, within the Federal Columbia River Power
System, or the cost of implementing measures in the Public Utility District Habitat Conservation
Plans and Settlement Agreements. Cost estimates for these items are included in two modules
that NMFS developed because of the regional scope and applicability of the actions. These
modules are incorporated into the Upper Columbia Plan by reference and are available on the
NMFS Web site: www.nwr.noaa.gov/Salmon-Recovery-Planning/ESA-Recovery-Plang/Other-
Documents.cfm. The hydropower cost estimates will be updated over time, as the section 7
consultation on the remanded 2004 FCRPS BiOp is completed. The estuary recovery costs could
be further refined following public comment on the ESA recovery plan for the three listed lower
Columbia ESUs and one listed Lower Columbia steelhead DPS in 2007. There are virtually no
estimated costs for recovery actions associated with harvest to report at thistime. This is because
no actions are currently proposed that go beyond those already being implemented through U.S.
v. Oregon and other harvest management forums. In the event that additional harvest actions are
implemented through these forums, those costs will be added during the implementation phase of
this recovery plan. All cost estimates will be refined and updated over time.

The Plan estimates it may cost atotal of $10 million to cover agency and organization staffing
costs during the first 10 years of plan implementation ($1 million/year), and it is conceivable that
this level of effort will need to continue for the Plan’s duration. Also, continued actions in the
management of habitat, hatcheries, and harvest, including both capital and non-capital costs, will
likely warrant additional expenditures beyond the first 10 years. Although it is not practicable to
accurately estimate the total cost of recovery, it appears that most of the costs will occur in the
first 10 years. Annual costs are expected to be lower for the remaining years, thus the total for
the entire period (years 11-30) may possibly range from $150 million to $200 million.

Funding Strategy

It is uncertain exactly how recovery will be funded in the Upper Columbia Basin. Habitat
Conservation Plans and binding mitigation agreements help guarantee that some programs (e.g.,
state-run mitigation hatchery programs, tributary habitat fund, etc.) have secure funding and will
continue operating into the future. However, these programs fall short of funding the total needs
of this plan. Additional funding from the following sources will be required to implement this
recovery plan.

e The Washington Salmon Recovery Funding Board.

e Public Utility District funds.

e The Bonneville Power Administration (BPA) Fish and Wildlife Program.
e The Federal Columbia River Power System Biological Opinion.

e Appropriations from the Washington State Legislature for state agency budgets (WDFW,
WDOE, Conservation Districts).

e Pacific Coast Salmon Recovery Fund (NMFS).
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e Appropriations from the U.S. Congress for federal agency (USACE, USFWS, USGS, USFS,
NRCS, BOR, and BLM).

e Local government mechanisms funded through state legislative appropriations.

e Other nongovernmental organizations such as the National Fish and Wildlife Foundation,
Regional Fishery Enhancement Groups, the Bonneville Environmental Foundation, and the
Bullitt Foundation.

e Voluntary projects funded through public and private partnerships.

Because of limited resources, recommended actions will be funded according to a prioritization
framework that is based on a balance between biological benefit of the action, and the cost and
feasibility of implementing the action. Projects that address primary limiting factors, have high
biological benefit, are relatively inexpensive, and are feasible to implement will receive highest
funding priority.

Implementation and Coordination

The UCSRB is the coordinating body for the plan and it is their responsibility to make sure the
plan isimplemented in a voluntary manner. An Implementation Team, composed of a Leader,
three Lead Entity representatives (one from each County), the Upper Columbia Regional
Technical Team, local, State, Federal, and Tribal resource management agencies and others
including local stakeholders, will be responsible for implementing the plan, tracking progress,
identifying milestones and benchmarks, and sequencing tasks. The Implementation Team will be
involved in all issues related to recovery actions, and will work within the framework of the
UCSRB, U.S v Oregon, Habitat Conservation Plans for the Public Utility Districts, Biological
Opinion and Anadromous Fish Agreement, Section 7 consultations, the Mitchell Act, Hatchery
and Genetic Management Plans, and federal trust responsibilities to the tribes. The
Implementation Team will work closely with local habitat groups, which will be responsible for
identifying specific habitat restoration actions and coordinating activities within their respective
subbasins. All proposed recovery actions will be coordinated with local stakeholder input and
local stakeholderswill be included in the development of any of the planning processes that may
affect their interests.

Monitoring and Adaptive M anagement

The beneficial actions identified in this plan are believed to represent a sound approach based on
available information and tools, and they address the range of known threats. However,
uncertainty exists for many actions because of insufficient information. This plan does not
assume risk-free actions with perfectly predictable results. Therefore, this plan will monitor” or
assess the outcomes of different recovery actions. The plan is “adaptive’ in the sense that it will
take this information, combined with cost and benefit estimates, and re-evaluate priorities and
reasonable actions. The intent is to use the information as a means of selecting what actions will
be sufficient for recovery. Thisplanisa*living document” that will be updated as new
information becomes available. All significant modifications, especially those that change the

" Monitoring will include implementation, status'trend, and effectiveness monitoring.
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regulatory environment or impose additional costs or regtrictions on private property and water
rights, will be submitted for public review and comment by local governments and stakeholders,
and approved by the UCSRB before implementation.

Assurances

Assurances are needed that good-faith recovery efforts, which are consistent with this recovery
plan and are based on the best scientific information available, will reduce the risk that the public
would be prosecuted for atake of listed species. In other words, if an entity has corrected
problems (threats and limiting factors) that have been identified as detrimental to listed species,
there must be a point at which they are no longer responsible for salmonid population problems.
Currently, assurances are legally guaranteed only under Section 4, Section 7, and Section 10 of
the ESA. The UCSRB encourages the federal agencies to explore additional opportunities for
assurances. A legally binding definition of discharge of responsibility for impacts to spring
Chinook, steelhead, and bull trout populations would increase voluntary participation in recovery
planning and implementation.

Estimated Date of Recovery

The time necessary to achieve reclassification for spring Chinook and steelhead and recovery of
spring Chinook, steelhead, and bull trout in the Upper Columbia Basin depends on the status of
the fish species, factors affecting their viability, implementation and effectiveness of recovery
actions, and responses to recovery actions. A large amount of work within all sectorsis needed to
recover the species. If the actions recommended in this plan are implemented, recovery of the
three listed species should occur within 10 to 30 years.
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1 Introduction

1.1 Definition of a Recovery Plan 1.5 Desired Outcome

1.2 Organization of Plan 1.6 Overall Strategy to Recovery

1.3 Regional Setting 1.7 Relationship to Other Recovery Activities
1.4 Current Conditions 1.8 Coordination and Public Involvement

The National Oceanographic Atmospheric Administration Fisheries (NOAA Fisheries) issued a
rule listing Upper Columbia River Steelhead (Oncorhynchus mykiss) as endangered under the
Endangered Species Act (ESA) on August 18, 1997 (62 FR 43937). On January 5, 2006, NOAA
Fisheries reclassified the Upper Columbia River Steelhead Distinct Population Segment (DPS)
asthreatened (50 FR 834), based in part on the agency’ s application of the ESA Hatchery Listing
Policy (70 FR 123). On June 13, 2007, the U.S. Didtrict Court set aside that ESA Hatchery
Listing Policy as contrary to the ESA. Consequently, the 2006 listing was invalidated and the
endangered status of the Upper Columbia Steelhead DPS reinstated (Trout Unlimited et al. v.
Lohn). The Upper Columbia River Steelhead DPS occupies the Columbia River and its
tributaries between the Y akima River and Chief Joseph Dam. On March 24, 1999, NOAA
Fisheries listed the Upper Columbia River Spring-run Chinook Salmon (O. tshawytscha) as
endangered (64 FR 14307). The Upper Columbia River Spring-run Chinook ESU occupies the
Columbia River and its tributaries between Rock Island Dam and Chief Joseph Dam.

The U.S. Fish and Wildlife Service (USFWS) issued afinal rule listing the Columbia River and
Klamath River populations of bull trout (Salvelinus confluentus) as threatened under the ESA on
June 10, 1998 (63 FR 31647). The USFWS considers the Columbia River population as one of
five distinct population segments (DPS) (i.e., they meet the joint policy of the USFWS and
NOAA Fisheries regarding the recognition of distinct vertebrate populations). The USFWS
issued another final rule coterminously listing the bull trout in all DPSs as threatened on
November 1, 1999 (64 FR 58910). This recovery plan addresses the recovery of bull trout in the
Upper Columbia Basin, encompassing the basin upstream of the confluence of the Y akima River
to Chief Joseph Dam, including the mainstem Columbia River and all of its associated
tributaries. This geographic area is referred to as the Upper Columbia Recovery Unit in the Bull
Trout Draft Recovery Plan (USFWS 2002). Bull trout in the Upper Columbia constitute one
portion of the total Columbia River population.

The Upper Columbia Salmon Recovery Board (UCSRB)® developed this plan for the recovery of
endangered spring Chinook and endangered steelhead and threatened bull trout in the Upper
Columbia River Basin (commonly called the Upper Columbia Region or Upper Columbia
Basin). This plan is an outgrowth and culmination of several conservation efforts in the Upper
Columbia Basin including efforts related to the ESA, state-sponsored recovery efforts, subbasin
planning, watershed planning, and tribal recovery.

® The UCSRB consists of Chelan, Douglas, and Okanogan counties, the Confederated Tribes of the
Calville Indian Reservation, and the Y akama Nation.
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Watershed planning began when the 1998 Washington State L egislature passed House Bill (HB)
2514, codified into RCW 90.82, to set aframework for addressing the state' s water resources
issues. In 2001, HB 1336 amended the law. Currently RCW 90.82 states:

The legislature finds that the local development of watershed plans for
managing water resources and for protecting existing water rightsisvital to
both state and local interests. The local development of these plans serves
vital local interests by placing it in the hands of people: Who have the
greatest knowledge of both the resources and the aspirations of those who live
and work in the watershed; and who have the greatest stake in the proper,
long-term management resources. The development of such plans servesthe
state' s vital interests by ensuring that the state’s water resources are used
wisely, by protecting existing water rights, by protecting instream flows for
fish and by providing for the economic well-being of the state’s citizenry and
communities. Therefore the legislature believes it necessary for units of local
government throughout the state to engage in orderly development of these
watershed plans.

The purpose of the 1998 Watershed Management Act (WMA) isto provide a framework for
local government, interest groups, and citizens to identify and solve water-related issues
collaboratively in each of the 62 Water Resource Inventory Areas (WRIAS) of Washington State.
Water quantity is arequired element of the plan, with water quality, stream flows, habitat, and
storage as optional elementsto be included. Watershed plans have been completed in the
Wenatchee, Entiat, Methow, Foster Creek, and Moses Coulee WRIAs and adopted respectively
by Chelan, Okanogan, and Douglas counties. Portions of these plans are integral parts of the
recovery plan.

Recently, the Northwest Power and Conservation Council (NPCC; formerly the Northwest
Power Planning Council) adopted arevised Fish and Wildlife Program for the Columbia River
Basin with the intent that the program will be more comprehensive than, but complimentary to,
regional, state, county, and tribal efforts. Their revised program calls for an ecosystem-based
approach for planning and implementing fish and wildlife recovery. This effort resulted in
subbasin plans. Pertinent information from both subbasin plans and watershed plans formed the
basis for much of this recovery plan. Other species, including resident, migrant, and anadromous
species are expected to benefit from this plan.

1.1 Definition of a Recovery Plan
Asoutlined in Section 4(f)(1) of the ESA, arecovery plan is defined as follows:

The Secretary shall develop and implement plans (hereafter in this subsection referred to as
“recovery plans’) for the conservation and survival of endangered species and threatened
species listed pursuant to this section, unless he finds that such a plan will not promote the
conservation of the species. The Secretary, in development and implementing recovery plans,
shall, to the maximum extent practicable-

(A) give priority to those endangered species or threatened species, without regard to
taxonomic classification, that are most likely to benefit from such plans, particularly
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those species that are, or may be, in conflict with construction or other forms of
economic activity;

(B) incorporate in each plan-

() a description of such site-specific management actions as may be necessary to
achieve the plan’s goal for the conservation and survival of the species,

(i) objective, measurable criteria which, when met, would result in a
determination, in accordance with the provisions of this section, that the species
be removed from the list; and

(ii1) estimates of the time required and the cost to carry out those measures
needed to achieve the plan’s goal and to achieve intermediate steps toward that
goal.

This document is designed to be a roadmap showing a possible path to the recovery of salmonids
in the Upper Columbia. While it contains much of the available science, it is not intended to be
the definitive method or means of recovery. This plan isto be used to guide federal agencies
charged with speciesrecovery in their actions. In and of itself, this plan is a non-regulatory
document. As such, it is not intended to be nor may it serve as aregulatory document forcing
landowner action. Any such regulatory actions deemed necessary as a result of this document
must be accompanied by a clear legislative mandate to that end.

The plan may be used to inform state and local agency planning and land use actions, but it may
not be deemed to place requirements on such entities. The goal of this plan isto offer options for
future action to enhance the survival of species. No mandate on state or local agencies may be
construed from this plan, and the plan may not be cited as creating a need for new regulatory
actions at the state or local level unless clear legislative authority is first adopted.

This planislimited to address listed salmonid species. If any threatened or endangered species
were introduced into an area where it has been designated as extirpated, this population would be
treated as an experimental population (ESA Section 10(j) or other mechanisms under ESA),
which would not increase ESA liabilities for landowners.

1.2 Organization of Plan

This plan, the Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan, describes
aprocess and recommends actions to remove or minimize the threats to spring Chinook and
steelhead long-term survival and reverse their decline within the Upper Columbia Basin. This
plan is also expected to benefit other sensitive or at-risk species.

1.2.1 Executive Summary

The Executive Summary provides a succinct description of the recovery plan. It identifies the
problem, clearly statesthe goal and scope of the plan, summarizes the strategies, and outlines the
recommended actions and commitments needed for recovery of the listed species.
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1.2.2 Section 1 (Introduction)

The Introduction provides general background information, including a brief description of the
Upper Columbia Basin, current conditions of the listed species and their habitats, desired
outcomes from implementing the plan, the approach to developing recovery strategies and
actions, the relationship of this plan to other recovery activities, public participation in the
development of this plan, and who was involved in developing this plan.

1.2.3 Section 2 (Species Status)

This section briefly describes the current and historical status of Upper Columbia spring
Chinook, steelhead, and bull trout. It focuses on four Viable Salmonid Population (V SP)
parameters. abundance, productivity, spatial structure, and diversity (McElhany et al. 2000).
Historical distribution, habitat use, and production potential within the Upper Columbia Basin
have been estimated using Ecosystem Diagnostic and Treatment (EDT) analysis (see Okanogan,
Methow, and Entiat subbasin plans); quantitative habitat analysis (QHA) (see Wenatchee and
Upper Middle Mainstem subbasin plans); and using an analysis commonly referred to asthe
Intrinsic Potential Analysis (NWFSC 2004) (see NOAA Fisheries Northwest Fisheries Science
Center (NWFSC)). This section also reviews community structure within the Upper Columbia
Basin. Section 2 provides only a very brief discussion on species status. A more detailed
discussion can be found in watershed plans and subbasin plans.

1.2.4 Section 3 (Factors for Decline)

This section briefly describes the mgjor factorsthat led to the decline of Upper Columbia spring
Chinook, steelhead, and bull trout. This section also identifies the major threatsto recovery of
the three species. The reader should consult watershed plans and subbasin plans for a detailed
description of factors causing decline of these and other species.

1.2.5 Section 4 (Recovery Criteria)

This section identifies the objectives and targets that must be met for recovery of the ESU, DPS,
and bull trout. This section identifies the goals, objectives, and criteria for recovery, outlines
desired future conditions and recovery targets for abundance, productivity, spatial structure, and
diversity, and also identifies a timeframe for opportunities and goals. The Interior Columbia
Basin Technical Recovery Team (ICBTRT)® has developed recommendations for biological
criteria for population and ESU-level viability (criteriathat indicate when populations or ESUs
and DPSs have a high probability of persistence into the future). Recommendations submitted by
the ICBTRT to NOAA Fisheries are included in this plan (McElhany et al. 2000; ICBTRT
20044).

®The ICBTRT consists of representatives from NOAA Fisheries, Columbia River Inter-Tribal Fish
Commission, U.S. Fish and Wildlife Service, Idaho Department of Fish and Game, Oregon Department of
Fish and Wildlife, Washington Department of Fish and Wildlife, the University of Montana, and the
University of Washington.
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1.2.6 Section 5 (Recovery Program)

This section of the plan identifies the recommended actions that are needed to achieve recovery
of Upper Columbia ESA-listed spring Chinook, steelhead and bull trout. Actions are
recommended and prioritized for each “H” sector (Harvest, Hatchery, Hydropower, and Habitat)
and for each listed population, but are not prioritized across H's. This section also describesthe
interaction of actions and what changes in V SP parameters can be expected for each population
(and ESU) if actions are implemented. Within this section local government programs and
policies are examined and compared with possible effects to the VSP parameters. Finaly, this
section identifies performance measures, responsible parties, compliance, coordination, and
commitments.

1.2.7 Section 6 (Social/Economic Considerations)

The plan will include coarse-scale cost estimates for the suite of actions and cost effectiveness™®
of some actions.

1.2.8 Section 7 (Relationship to Other Efforts)

This section describes how the plan relates to other effortsthat intend to help restore fish
populations and/or habitat in the Upper Columbia River Basin. For example, this section
identifies how this plan meshes with NOAA Fisheries Biological Opinions, the U.S. Fish and
Wildlife Service (USFWS) Bull Trout Draft Recovery Plan and Biological Opinions, the mid-
Columbia Habitat Conservation Plans (HCPs), watershed plans and subbasin plans, and other
conservation efforts. Each of these includes its own conservation effortsin varying stages of
development and implementation. This plan builds upon the foundation established by these
conservation plans and adopts portions of those plans where appropriate.

1.2.9 Section 8 (Plan Implementation)

Parties to this plan recognize that the plan can succeed only if local, state, and federal interests
take ownership of it and are involved in implementation and adaptive management. This section
describes how, when, and by whom the recommended actions will be implemented and
monitored. Because there is some uncertainty associated with some actions, this section will
identify those uncertainties and describe how they will be addressed. The plan stresses the
importance of adaptive management™ and provides a mechanism for monitoring the progress of
the plan and refining the plan over time. In addition, this section will describe how the plan will

10 Cost effectiveness refers to the relationship between costs and potential benefits (biological and social).
1 Adaptive management applies the concept of experimentation to design and implementation of natural
resource plans and policies (Lee 1993). As stated in L ee (1993), “ Adaptive management encourages
deliberate design of measures. This assures that both success and failures are detected early and
interpreted properly as guidance for future action. Information from these eval uations should enable
planners to estimate the effectiveness of protection and enhancement measures on a systenwide basis.
Measures should be formulated as hypotheses. Measures should make an observabl e difference.
Monitoring must be designed at the outset. Biological confirmation [plus social acceptance] isthe
fundamental measure of effectiveness.” (See Section 8.)
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involve the public during implementation and how it will seek broad support. Finally, this plan
will link specific actions to responsible parties and funding sources.

1.3 Regional Setting

Thisrecovery plan is intended for implementation within the Upper Columbia River Basin,
which includes the Columbia River and its tributaries upstream of the confluence of the Y akima
River to the base of Chief Joseph Dam (Figure 1.1). Implementation of recovery actions outside
the Upper Columbia Basin (i.e., out-of-subbasin hydro, harvest, and estuary actions) are
incorporated in this plan by reference and managed in other forums such as U.S. v. Oregon, the
Lower Columbia River Estuary Partnership, and the FCRPS. This area forms part of the larger
Columbia Basin Ecoregion (Omernik 1987). The Wenatchee, Entiat, and Chelan subbasins are in
the Northern Cascades Physiographic Province, and the Okanogan and Methow subbasins are in
the Okanogan Highlands Physiographic Province. The geology of these provinces is somewhat
similar and very complex, developed from marine invasions, volcanic deposits, and glaciation.
Theriver valleysin thisregion are deeply dissected and maintain low gradients except in
headwaters. The climate includes extremes in temperatures and precipitation, with most
precipitation falling in the mountains as snow. Melting snowpack, groundwater, and runoff
maintain stream flows in the area. Because a large portion of the Upper Columbia Basinsis
publicly owned, management of public lands to improve forest and ecosystem health could have
direct and indirect benefits to the listed species.

The Upper Columbia Basin consists of six major “subbasins’ (Crab, Wenatchee, Entiat, Lake
Chelan, Methow, and Okanogan subbasins), several smaller watersheds, and the mainstem
Columbia River (Figure 1.1). This area captures the distribution of Upper Columbia River
spring Chinook, steelhead, and bull trout. The ICBTRT* identified independent populations of
spring Chinook and steelhead within the Upper Columbia River Basin (ICBTRT 2003).

The ICBTRT recognized three extant, independent populations of spring Chinook within the
Upper Columbia ESU (Wenatchee, Entiat, and Methow), with one extirpated sock of spring
Chinook identified in the Okanogan subbasin. While Chinook also rear in some of the smaller
tributaries to the Columbia River, the particular life-history type (spring or summer)*? is
unknown.

The ICBTRT recognizes five steelhead populations within the Upper Columbia DPS
(Wenatchee, Entiat, Methow, Okanogan and Crab Creek populations). Steelhead also exist
within smaller tributaries to the Columbia River, such as Squilchuck, Stemilt, Colockum,
Tarpiscan, Tekison, Quilomene/Brushy, and Foster creeks, and the Chelan River tailrace.
Steelhead in these smaller tributaries are not separate populations, but are included in the closest

2 The ICBTRT was convened by NOAA Fisheries to provide technical guidance and recommendations
relating to the recovery of salmon and steelhead in the interior Columbia Basin.

3 Spring Chinook are also referred to as “early run,” “stream-type,” or “stream-annulus’ Chinook, while
summer Chinook are also referred to as “late-run,” “ ocean-type,” or “ocean-annulus’ Chinook. Very
simply, spring Chinook enter the Columbia River earlier than summer Chinook, they spawn earlier and
higher in watersheds than do summer Chinook, and they tend to rear within tributary streams or lakes
(Lichatowich 1999) for one year before migrating to tthe sea as smolts in the spring. In this document we
identify Chinook as ether “spring” or “summer” fish.
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upstream population. For example, Squilchuck, Stemilt, Colockum, Tarpiscan, Tekison, and
Quilomene/Brushy are all part of the Wenatchee steelhead population. A detailed description of
small tributaries to the Columbia River can be found in the Upper Middle Mainstem subbasin
plan (2004).

The USFWS (2002) has identified three “core” areas supporting bull trout populations
(Wenatchee, Entiat, and Methow subbasins) and two areas designated as “unknown occupancy”
(Lake Chelan and Okanogan subbasins)**. The USFWS has also identified “local” populations
within each of the three core aress.

1.3.1 Wenatchee Subbasin

The Wenatchee subbasin is located in north-central Washington and lies entirely within Chelan
County. The subbasin consists of about 854,000 acres. About 90% of the subbasin isin public
ownership. The remaining 10% is privately owned and is primarily within the valley bottoms.
The subbasin consists of nine primary watersheds. Mission, Peshastin, Chumstick, Icicle,
Chiwaukum, and Nason creeks, the Chiwawa, White, and Little Wenatcheerivers (Figure 1.2),
and two mainstem Wenatchee River “watersheds.” the lower and upper Wenatchee River (the
upper river includes Lake Wenatchee). Spring Chinook, steelhead, and bull trout spawn and rear
in the subbasin. A more detailed description of the Wenatchee Subbasin can be found in the
Wenatchee Subbasin Plan (2005).

1.3.2 Entiat Subbasin

The Entiat subbasin is located in north-central Washington and lies entirely within Chelan
County. The subbasin consists of about 298,000 acres. About 91% of the subbasin isin public
ownership. The remaining 9% is privately owned and is primarily within the valley bottoms. The
subbasin consists of two primary watersheds. Entiat and Mad rivers (Figure 1.3). Spring
Chinook, steelhead, and bull trout spawn and rear in the Entiat subbasin. A more detailed
description of the Entiat Subbasin can be found in the Entiat WRIA 46 Management Plan
(CCCD 2004) and the Entiat Subbasin Plan (2004).

1.3.3 Lake Chelan Subbasin

The Lake Chelan subbasin is located in north-central Washington and lies entirely within Chelan
County (Figure 1.1). The subbasin consists of 599,905 acres. About 87% of the subbasinisin
public ownership. The remaining 13% is privately owned. The most prominent feature of the
subbasin is Lake Chelan, which occupies about 50 miles of the 75-mile-long basin. The majority
of inflow to Lake Chelan is from two major tributaries, the Stehekin River (65%) and Railroad
Creek (10%). About 50 small streams provide the remaining 25% of the inflow. Because of the
shape of the valley, most tributaries are relatively steep and short. Lake Chelan drains into the
4.1-mile-long Chelan River. Presently, nearly all the flow from Lake Chelan is diverted through
a penstock, which passes the water through the Lake Chelan powerhouse located near the mouth
of theriver. Steelhead spawn and rear in the Chelan tailrace. No anadromous fish enter Lake
Chelan because natural barriers prevent their upstream migration in the Chelan River. Although

1« Occupancy unknown” is defined as areas where bull trout existed historically but their population
status is currently unknown (USFWS 2002).
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bull trout historically occurred in the subbasin, they have not been observed in the subbasin for
several decades. Adult bull trout have occasionally been observed in the Chelan tailrace. A more
detailed description of the Lake Chelan subbasin can be found in the Lake Chelan Subbasin Plan
(2004).

1.3.4 Methow Subbasin

The Methow subbasin is located in north-central Washington and lies entirely within Okanogan
County. The subbasin consists of about 1,167,764 acres. About 89% of the subbasin isin public
ownership. The remaining 11% is privately owned and is primarily within the valley bottoms.
The subbasin consists of ten primary watersheds. Early Winters Creek, Upper Methow, Logt,
Middle Methow, Chewuch, Twisp, Beaver Creek, Gold Creek, Libby Creek, and the Lower
Methow rivers (Figure 1.4). Spring Chinook, steelhead, and bull trout spawn and rear in the
Methow subbasin. A more detailed description of the Methow subbasin can be found in the
Methow Watershed Plan (2004) and Methow Subbasin Plan (2005).

1.3.5 Okanogan Subbasin

The Okanogan subbasin is the third largest of the Columbia River subbasins. Originating in
British Columbia, the Okanogan subbasin enters the Columbia River between Wells Dam and
Chief Joseph Dam. The subbasin consists of about 5,723,010 acres. About 74% of the subbasin
isin British Columbia and 26% is in Washington State. The portion within Washington State lies
entirely within Okanogan County. About 41% is in public ownership, 21% isin Tribal
ownership, and the remaining 38% is privately owned and is primarily within the valley bottoms.
There are three major watersheds within the subbasin in the State of Washington (Similkameen,
Omak, and Salmon; Figure 1.5). The Similkameen River, located primarily in Canada,
contributes 75% of the flow to the Okanogan River. Steelhead spawn and rear in the Okanogan
subbasin. The tribes are in the process of introducing an experimental population of spring
Chinook into the subbasin. Presence of bull trout in the Okanogan subbasin is unknown. A more
detailed description of the Okanogan subbasin in the U.S. can be found in the Okanogan
Watershed Plan (in development) and Okanogan Subbasin Plan (2005) and in Canada in Rae
(2005).

1.3.6 Crab Creek Subbasin

The Crab Creek subbasin is located in central Washington within portions of Douglas, Lincoln,
Adams, Grant, and Spokane counties (Figure 1.1). Considered one of the longest ephemeral
streams in North America, Crab Creek flows southwest for about 140 miles, draining into the
Columbia River near the town of Schwana, five miles downstream from Wanapum Dam. The
subbasin consists of about 3,261,720 acres, most of which are used to raise crops. Anadromous
salmonids, including steelhead and summer Chinook use only the lower portion of Crab Creek.
These fish are known to occur as far upstream as Red Rock Coulee. Unlike historical conditions,
the lower portion of Crab Creek currently has permanent stream flows, because of the Columbia
Basin Project.

Although the ICBTRT identified steelhead in Crab Creek as an independent population within
the Upper Columbia DPS, this plan will only generally address recovery of steelhead in Crab
Creek. This decision is based on the following information.

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan 8
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e Thedecision by the ICBTRT to designate steelhead in Crab Creek as an independent
population occurred too late for the Upper Columbia Salmon Recovery Board (UCSRB) to
seek participation by the appropriate entities and stakeholders.

e There remains uncertainty about the genetics of steelhead and resident rainbow in Crab
Creek.

e The contribution of steelhead to the historic steelhead-rainbow population is uncertain, but it
is thought to be less than other steelhead-rainbow populations in the Interior Columbia Basin.

e Thereisuncertainty regarding water regimes and historic connectivity between the resident
portion of the population in the upper watershed and the anadromous portion in the lower
watershed.

e |tispossiblethat the steelhead population was not viable historically because of
environmental conditions (e.g., intermittent stream flows and high water temperatures).

e |tispossiblethat seelhead in Crab Creek are dependent on resident forms and strays from
other populations.

This plan recognizes that the Upper Columbia Steelhead DPS would be at alower risk of
extinction with a viable Crab Creek population. However, given the uncertainty of consistent
stream flows and the assumption that the resident component of the population was the primary
driver in the viability of the historic population, this plan concludes that the other populations of
steelhead in the Upper Columbia were not and are not dependent upon the Crab Creek
population to be aviable DPS. Therefore, recovery of the DPS can be achieved without the
recovery of steelhead in Crab Creek.

1.4 Current Conditions

Current conditions in the Upper Columbia Basin are described in detail in watershed plans and
subbasin plans. A summary of historic and current conditions of spring Chinook, steelhead, and
bull trout in the Upper Columbia Basin can be found in Section 2. What follows isavery brief
summary of findings by NOAA Fisheries and the USFWS during their status reviews at the time
of listing and more recent information contained in the watershed and subbasin plans.

1.4.1 Spring Chinook

At the time of listing (1999), spring Chinook in the Upper Columbia Basin ESU exhibited very
low abundance (64 FR 14307). At that time, redd counts were declining severely and individual
populations within the ESU were small, with none averaging more than 150 adults annually.
Trends were mostly downward and a few local populations exhibited rates of decline exceeding
20% per year. Since 2000, adult spring Chinook numbers have increased in the Upper Columbia
Basin (see Section 2).

1.4.2 Steelhead

At the time of the initial listing (1997 when the steelhead—then ESU, now DPS—was listed as
endangered), naturally produced steelhead in the Upper Columbia exhibited low abundance,
both in absolute numbers and in relation to numbers of hatchery fish throughout the region (62
FR 43937). At that time, trends in natural steelhead abundance had declined or remained
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relatively constant in the ESU and natural adult replacement ratios were low (e.g., 0.25 and 0.30
for Entiat and Wenatchee steelhead, respectively), indicating that the populations were not self-
sustaining. Since 2000, adult steelhead numbers have increased in the Upper Columbia Basin
(see Section 2). In January 2006, the DPS was reclassified as threatened, primarily because the
hatchery programs in the Upper Columbia Basin collectively mitigate the immediacy of
extinction risk. However, in June 2007, afederal judge set asde NMFS' Hatchery Listing Policy,
ruling that it was not valid to count the hatchery component of this steelhead DPS in determining
their status under the Endangered Species Act. The decision reinstated the endangered status of
the Upper Columbia Steelhead DPS. The naturally produced component of steelhead is at ahigh
risk over the long term (100 years) because of low productivity.

1.4.3 Bull Trout

At the time of listing (1998), bull trout abundance in the Upper Columbia Basin was relatively
low, with the exception of the Lake Wenatchee subpopulation, which was considered “strong”
and increasing or stable (63 FR 31647). Most of the subpopulations exhibited “depressed” or
unknown trends and consisted of a single life-history form. Bull trout are designated as
“occupancy unknown” in the Okanogan and L ake Chelan subbasins. The USFWS Draft
Recovery Plan indicates that bull trout in the Wenatchee, Entiat, and Methow core areas persist
at low abundance. Bull trout populations from each of the core areas in the Upper Columbia
basin are known to use the mainstem Columbia River (USFWS 2002). Currently the USFWS is
developing a five-year review of the status of bull trout since listing.

1.4.4 Harvest

Restrictive fisheries currently prevent large numbers of Upper Columbia Basin spring Chinook,
steelhead, and bull trout from being harvested. A federally established limit of 5% incidental take
of naturally produced spring Chinook and steelhead in the Lower Columbia River was set in
2004 for non-tribal fisheries. Tribal fisheriesin Zone 6 (a 130-mile treaty Indian commercial
fishery between Bonneville Dam and McNary Dam) harvest an additional incidental take of 5-
7%. The ESA listing precludes a directed fishery on naturally produced spring Chinook or
steelhead in the Upper Columbia Basin. There is, however, a directed fishery on hatchery-origin
steelhead, with the intent to remove excess hatchery steelhead. There is also afishery on bull
trout in the Lost River within the Methow Subbasin. This was established under a 4d Rule for
sport fishing regulations (63 FR 31647). The UCSRB has a firm commitment to pursue and
support all possible fishing opportunities (sport and tribal) in the Upper Columbia consistent
with meeting ESA obligations for listed populations.

1.4.5 Hatcheries

There are 12 hatcheries or artificial production programs in the Upper Columbia Basin operated
by the USFWS, Washington Department of Fish and Wildlife (WDFW) and the Confederated
Tribes of the Colville Indian Reservation (Colville Tribes) that produce spring Chinook and
steelhead (see Section 5.3). These programs annually release about four million spring Chinook
in the Entiat, Methow, Okanogan, and Wenatchee subbasins and nearly one million steelhead in
the Methow, Okanogan, and Wenatchee subbasins. At the time of listing, NOAA Fisheries
included spring Chinook produced at state hatcheries in the ESU, excluding the Ringold
Hatchery, because they were derived from endemic stock. They did not include spring Chinook
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produced at federal hatcheries (Winthrop, Entiat, and Leavenworth hatcheries)™ in the ESU,
because these fish are a mixture of Upper Columbia and Snake River populations. Starting in
2000, Winthrop National Fish Hatchery changed their production stock to be the listed
component, while changes in operations at the other two federal facilities are being discussed.
Currently, these two other hatcheries raise out-of-basin Carson spring Chinook stocks'. Spring
Chinook produced at the Winthrop National Fish Hatchery are comprised of Methow Composite
stock, which isincluded in the Upper Columbia ESU. Steelhead produced at the Wells and
Eastbank hatcheries and the Winthrop National Fish Hatchery®’ are included in the Upper
Columbia Basin steelhead DPS. NOAA Fisheries has concluded that locally derived fish
produced in hatcheries are essential for recovery of both the ESU and DPS. Although thereisno
artificial propagation of bull trout in the Upper Columbia Basin, artificial propagation may be
necessary for recovery of the Upper Columbia population (i.e., for Lake Chelan and Okanogan
subbasins).

1.4.6 Hydropower

The existence and operation of the Columbia River Hydrosystem™ presents passage obstacles to
both adult and juvenile migrants. Populations of spring Chinook and steelhead in the Okanogan
and Methow subbasins must pass through nine dams, populations in the Entiat subbasin must
pass through eight dams, and those in the Wenatchee subbasin pass through seven dams. Upper
Columbia migrant bull trout also move through the mainstem dams (Priest Rapids, Wanapum,
Rock Idand, Rocky Reach, and Wells dams). Recently, Chelan and Douglas Public Utility
Digtricts HCPs and Settlement Agreements (Grant Public Utility District) were signed by NOAA
Fisheries, Washington Department of Fish and Wildlife (WDFW), USFWS, Colville Tribes, and
the Y akama Nation. The primary goal of the HCPs and Settlement Agreement isto achieve “No
Net Impact” (NNI)*° of the Wells, Rocky Reach, and Rock Island hydroprojects on all
anadromous salmonids. The major focus in implementation to achieve the goal of “no-net
impact” is through mainstem Columbia River passage survival (adult and juvenile).
“Unavoidable mortality” at the dams will be mitigated through artificial production and tributary
enhancement. Cooney et al. (2001) estimated that survival would increase 16-25% for steelhead
and 21-35% for spring Chinook with the implementation of the mid-Columbia HCPs (see
Section 5.4). Federal projects also contribute to the loss of Upper Columbia spring Chinook,

> Federal hatcheries were developed as part of the mitigation for Grand Coulee Dam (Bryant and
Parkhurst 1950).

18 Although the Entiat and Leavenworth hatcheries may move away from out-of-basin stocks, fish
produced in these hatcheries are not listed and therefore do not currently contribute to the recovery of
listed stocks.

17 Although steelhead produced at the Winthrop National Fish Hatchery are listed, they are 100% fin-
clipped and harvestable.

8 The Columbia River Hydropower System downstream from Chief Joseph Dam consists of non-federal
facilities owned and operated by Public Utility Districts (Wells, Rocky Reach, Rock Island, Wanapum,
and Priest Rapids dams) and federal facilities operated by the Army Corps of Engineers and Bureau of
Reclamation (McNary, The Dalles, John Day, and Bonneville dams).

91f met, this would equate to a net productivity equivalent to the productivity that could be attained if
these projects did not exist.
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steelhead, and bull trout. The 2004 Federal Columbia River Power System Biological Opinion,
currently in remand, identifies actions to mitigate for the effects of federal hydropower facilities.

1.4.7 Habitat

Human activities acting in concert with natural occurrences (e.g., floods, drought, fires, wind,
volcanism, ocean cycles, etc.) within the Upper Columbia Basin have impacted habitat
conditions (habitat diversity and quantity, connectivity, and riparian function) and compromised
ecological processes. Habitat within many of the upper reaches of most subbasins is in relatively
pristine condition. Water quality and quantity have also been affected by land-use and
management activities. Loss of large woody debris and floodplain connectivity have reduced
overwinter habitat for salmon, steelhead, and bull trout in the larger rivers (i.e., Wenatchee,
Entiat, Methow, and Okanogan rivers). Fish management, including introductions and
persistence of non-native species continues to affect habitat in some locations (e.g., presence of
brook trout in bull trout habitat).

The implementation of several programs and projects that regulate land-use activities on public
and private lands have improved habitat conditions (but have not been quantified) over the last
decade in the Upper Columbia Basin. Improved farm and ranch practices and numerous
voluntary restoration and protection projects have occurred throughout the region. While difficult
to quantify, the cumulative effects are important to salmon and trout recovery. Counties continue
to protect and enhance critical areas, including salmon and trout habitat through the Growth
Management Act and the Shoreline Management Act and their associated administrative codes
and local land-use regulations. The Forest Service, the largest landowner in the Upper Columbia
Basin, manages spawning and rearing streams through several programs including the Northwest
Forest Plan and the PACFI SH/INFISH® Strategy. WDFW and the Department of Natural
Resources also own land in the Upper Columbia Basin and have modified and continue to
modify land management practices to improve habitat conditions. The fact remains that habitat
improvements are still needed to improve populations of listed species.

1.5 Desired Outcome

Defining recovery goals and criteria begins with a vision statement for the Upper Columbia
recovery region. The vision statement provides the context within which recovery goals and
criteria are set and strategies and actions are identified. The vision for the Upper Columbia
Spring Chinook Salmon and Steelhead Recovery Plan developed by the Upper Columbia Salmon
Recovery Board (UCSRB) is:

Develop and maintain a healthy ecosystem that contributes to the rebuilding
of key fish populations by providing abundant, productive, and diverse
populations of aquatic species that support the social, cultural, and economic
well being of the communities both within and outside the recovery region.

% PACFISH is the Interim Strategy for Managing Anadromous Fish-producing Watersheds in Eastern
Oregon and Washington, and Portions of California. INFISH is the Interim Strategy for Managing Fish-
producing Watersheds in Eastern Oregon and Washington, |daho, Western Montana, and Portions of
Nevada.
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Thisvision statement includes: (1) meeting recovery goals established for listed populations of
spring Chinook, steelhead, and bull trout, (2) achieving sustainable harvests of key species
within the recovery region and the Columbia River following recovery, (3) realizing these
objectives while recognizing that agriculture and urban development are beneficial to the health
of the human environment within the recovery region, (4) continue harvest (tribal and non-tribal)
according to existing harvest management processes during the recovery period, and (5)
implementing a road map of non-regulatory, voluntary measures that is not intended to override
anyone’ s authority over habitat, hydropower, hatcheries, and harvest.

Recovery of listed populations is based on achieving recovery goals. Because listed anadromous
fish species and bull trout have different life-history characteristics (see Section 2), this plan
identified different recovery goals for the different species.

The specific goal for spring Chinook and steelhead is:

e Tosecurelong-term persistence of viable populations of naturally produced spring
Chinook and steelhead distributed acrosstheir native range.

Recovery of the spring Chinook ESU will require the recovery of the Wenatchee, Entiat, and
Methow populations (ICBTRT 2005). Recovery of the Upper Columbia steelhead DPS will
require the recovery of the Wenatchee, Entiat, Methow, and Okanogan populations, but not the
Crab Creek population (ICBTRT 2005).

The specific goal for bull trout is:

e Tosecurelong-term persistence of self-sustaining, complex, interacting groups of bull
trout distributed acrossthe nativerange of the species.

In summary, recovery requires reducing threatsto the long-term persistence of fish populations,
maintaining widely distributed and connected fish populations across diverse habitats of their
native ranges, and preserving genetic diversity and life-history characteristics (components of
VSP). To be consistent with the vision and goals of this plan, listed populations, ESU, and DPS
must meet specific criteria associated with each V SP parameter and the goals and objectives
identified in the USFWS Draft Bull Trout Recovery Plan. Specific criteria associated with each
parameter are identified in Section 4.

This plan recognizes the importance of providing valid metrics for Upper Columbia tributary
productivity. It isthe policy of the UCSRB to emphasize juvenile salmonid productivity within
each tributary as the primary indicator of habitat restoration success for each basin in the Upper
Columbia. In addition to evaluating productivity for the entire life cycle (spawner to spawner
ratios), this plan looksto identify a measure that focuses on effects of tributary habitat on
juvenile salmonid survival, without the confounding effects of mortality outside the subbasin
(commonly referred to as out-of-subbasin effects?). This will be accomplished primarily by
evaluating “smolts per spawner” and/or “smolts per redd.” Although this plan does not identify
specific recovery criteria based on these factors, thiswill allow a consistent approach to evaluate

2! Out-of-subbasin effects (OOSE) include mortality associated with federally owned hydropower projects
in the lower Columbia River, mortality in the estuary and ocean, and mortality associated with fisheries
(directed and incidental harvest) (Toole et al. 2005).
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the level of success for restoration and recovery actions in the Upper Columbia and the quality of
habitat in tributaries.

1.5.1 Abundance

This plan will identify actions that if implemented should result in population abundances (or
effective population sizes) large enough to have a high probability of surviving environmental
variation observed in the past and expected in the future, to be resilient to environmental and
anthropogenic disturbances, to maintain genetic diversity, and to support or provide ecosystem
functions. In this plan, abundance is expressed as the 12-year geometric mean® abundance of
naturally produced adult fish on spawning grounds. The 12-year period falls within the
recommended guidance of the ICBTRT (8-20 years) and represents two to three generations for
spring Chinook and steelhead. The geometric mean provides a better indicator of central
tendency than the arithmetic mean, which is often skewed by uncommon large and small returns.
For spring Chinook and bull trout, abundance will be based on redd counts. Because of a lack of
long-term redd counts, abundance for steelhead will be based on inter-dam counts and radio-
telemetry studies.

1.5.2 Productivity

This plan envisions that naturally produced, Upper Columbia spring Chinook and steelhead will
support net replacement rates of 1:1 or higher, expressed as the 12-year geometric mean recruits
per spawner.? This means that on average one or more offspring returns for every fish that
spawns. Populations with growth rates greater than one are resilient to negative environmental
conditions and can quickly rebound from low abundances. Thus, productivity rates at relatively
low numbers of spawners (<500-2000 adults) will need to be considerably higher than one to
allow the populations to rapidly return to abundance target levels. It is assumed that al historic
populations had high productivity when populations were well below carrying capacity. This
plan combines abundance and productivity together using the viability curve concept provided
by the ICBTRT (see Section 4).

As noted above, this plan recognizes the importance of juvenile productivity within tributaries as
an indicator of habitat restoration success. Thiswill be accomplished by evaluating “smolts per
spawner” or “smolts per redd.” Although this plan does not identify recovery criteria based on
smolts per redd, it does allow for a consistent approach to evaluating restoration actionsin
tributaries.

Because of alack of information on the population dynamics of bull trout in the Upper Columbia
Basin, productivity will be estimated from temporal trends in redd counts. Recovery is expressed
as astable or increasing trend over atwelve-year period.

?2 Because population growth is a multiplicative process, the geometric mean gives a better estimate of
average population growth than does the arithmetic mean (Gotelli and Ellison 2004). The geometric mean
is calculated as the antilogarithm of the arithmetic mean of the logarithms of the data.

% The use of smolts/redd would result in a greater precision in the estimate of productivity. This increased
precision may affect the timeframe to determine recovery.
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1.5.3 Spatial Structure

This plan will identify actions that if implemented should vastly improve widespread or complex
gpatial structures of naturally produced spring Chinook, steelhead, and bull trout in the Upper
Columbia Basin. Thiswill be accomplished by not destroying habitat (or their functions) at rates
faster than they are created or restored, by not artificially increasing or decreasing natural rates of
straying, by maintaining suitable habitats (major and minor spawning areas; see Section 4) even
if they contain no ESA-listed species, by maintaining and increasing source populations®, and
by addressing man-made (artificial) barriers to fish migration and movement.

1.5.4 Diversity

Actions implemented under this plan will maintain both phenotypic (morphology, behavior, and
life-history traits) and genotypic (genetic) within-population diversity. Thiswill be accomplished
by carefully managing and/or minimizing factors (e.g., introduction of non-native species,
artificial propagation, hydropower reservoir effects, man-made barriers, and harvest pressures)
that alter variation in traits such as run timing, age structure, size, fecundity, morphology,
behavior, and molecular genetic characteristics.

In some cases, the mixing of hatchery fish (or excessive numbers of out-of-basin stocks) with
naturally produced fish on spawning grounds can actually decrease genetic diversity within a
population (Hallerman 2003). According to the ICBTRT (2005a), diversity of naturally produced
populations, ESUs and DPSs can decrease because of hatchery adaptations of domestication,
losses of genetic variability through supportive breeding, and erosion of natural population
structure through homogenization. Recovery actions should be designed to reduce domestication
and homogenization, and prevent gene flow rates greater than natural levels.

Importantly, historic (pre-development) diversity cannot be measured for any populations within
the Upper Columbia Basin. Because spatial structure is the physical process that drives diversity,
the two (spatial structure and diversity) are very difficult to separate (ICBTRT 2004). Therefore,
following the recommendations of the ICBTRT (2004b), this plan will evaluate spatial structure
and diversity together.

1.6 Overall Strategy to Recovery

This plan is based on the best empirical information currently available and professional
judgment. In order to keep this plan simple and succinct, other documents have been referenced,
and tangential or irrelevant information reduced to a minimum. For those interested in detailed
information, please refer to the reference section of this document for alist of source materials.
This plan is based on the information in those documents and some expanded analyses (e.g.,
EDT analysis for the Wenatchee Subbasin). The logic path used to develop the plan is shown in
Figure 1.6 and discussed briefly below.

# Thiswill follow the concept of metapopulation theory. A metapopulation is an interacting network of
local populations with varying frequencies of migration and gene flow among them. Multiplelocal
populations distributed and interconnected throughout a watershed provide a mechanism for spreading
risk from stochastic events (USFWS 2002).
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The process of developing this plan began with identification of priority or focal species—spring
Chinook, steelhead, and bull trout—based on ESA listings. Next, “independent” and “core”
populations were identified based on the work of the ICBTRT (2003) and USFWS (2002) and
the spatial structure of each population was then divided into geographic assessment units.
Current and historical conditions of each population were described, with emphasis on VSP
parameters (described above and in Section 4), and limiting factors that led to the decline of each
population in the Upper Columbia Basin were identified. Appropriate actions were then selected
that addressed limiting factors or threats® to listed fish populations in the Upper Columbia
Basin.

Recommended actions addressed the most important limiting (primary) factor(s) and threats
within each assessment unit and population. For each H (Harvest, Hatcheries, Hydropower, and
Habitat), actions were linked to specific limiting factors. Using All H Analyzer, empirical and
derived data, public input, and professional judgment, an assessment was completed of the
cumulative effects of recovery actions integrated across the Hs and across populations.
Importantly, actions will be coordinated with local stakeholders and jurisdictions that determined
the feasibility of the recommended actions.

The process for selecting actions differed for each of the four Hs. Harvest actions were selected
based on the best available science and from frameworks of legal authorities (e.g., U.S v
Oregon). Hatchery actions were selected based on the best available science and from existing
hatchery and genetic management plans (HGMPs), Biological Opinions, and the HCPs.
Hydropower actions were selected primarily from existing HCPs and other processes (e.g., 2004
Federal Columbia River Power System Biological Opinion). Habitat actions were selected from
other plans (e.g., NPCC subbasin plans, watershed plans, Wy-Kan-Ush-Mi Wa-Kish-Wit [ Spirit
of the Salmon], The Tribal Fish Recovery Plan and the USFWS Bull Trout Draft Recovery

Plan), EDT analysis, public input, and the best available science. Habitat actions identified in this
plan will be refined based on input from local landowners and land managers. The last step in the
process compared the benefits in V SP parameters associated with the recommended actions to
the recovery criteria outlined by ICBTRT (2004b) and the USFWS (2002).

It isimportant to note that the list of recommended actions identified in this plan represent the
first step of recovery implementation. The beneficial actions identified in this plan are believed
to represent a sound approach based on available information and tools, and they address the
range of known threats. However, uncertainty exists for many actions because of insufficient
information.?® This plan does not assume risk-free management actions with perfectly
predictable results. Therefore, this plan will monitor or assess the outcomes of different recovery
actions. The plan is " adaptive’ in the sense that it will take this information, combined with cost
estimates, and re-evaluate priorities and reasonable actions. The intent is to use the information
as ameans of selecting what actions will be sufficient for recovery. Thisplanisa*living

 |imiting factors and threats represent two different things. Limiting factors represent the environmental
condition (e.g., warm water temperatures) that negatively affects the abundance, productivity, and
survival of a population. Threats, on the other hand, represent the actions that cause limiting factors (e.g.,
removal of stream side vegetation, which reduces stream shading and increases stream temperatures).

% Uncertainty of outcomes arises from a lack of knowledge about the ecological and social processes that
affect fish as well as from stochastic (random) events.
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document” that will be updated as new information becomes available. All significant
modifications, especially those that change the regulatory environment or propose additional
costsor restrictions on private property and water rights, shall be submitted for public review and
comment by local governments and stakeholders, and approved by the UCSRB before
implementation.

1.7 Relationship to Other Recovery Activities

There are anumber of conservation and watershed planning efforts in varying stages of
development and implementation that directly or indirectly protect or improve the viability of
naturally produced spring Chinook, steelhead, and bull trout in the Upper Columbia Basin. These
efforts each have unique attributes, but may not meet all statutory requirements for the contents
of recovery plans, as described in section 4(f)(1)(B) of the ESA including:

(i) adescription of such site-specific management actions as may be necessary
to achieve the plan’s goal for the conservation and survival of the species; (ii)
objective, measurable criteria, which, when met, would result ina
determination, in accordance with the provisions of this section, that the
species be removed from the list; and (iii) estimates of the time required and
the cogt to carry out those measures needed to achieve the plan’s goa and to
achieve intermediate steps toward that goal.

Efforts currently being developed or implemented in the Upper Columbia Basin are identified in
Section 7.

1.8 Coordination and Public Involvement

The three counties in the Upper Columbia Salmon Recovery Board developed similar public
participation plans that are customized for the unique qualities of each county. These plans are
designed to allow the community to learn about, and participate in, the processes to discuss
documents and activities and elicit feedback from stakeholders regarding the design and
implementation of the Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan.
Methods for soliciting public involvement may include, but are not limited to, public meetings,
open houses, workshops, informational sessions, brochures, advisory committees, use of
websites, and of course the documents themselves. Each county shares resources, ideas, and
some of the regional commonalities to provide a coordinated and cost-effective means of public
participation.
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2 Species Status

2.1 Identification of Priority Species 2.3 Population Characteristics and Life Histories

2.2 Community Structure

This section briefly describes the community structure, current and historical population
structure and life histories of spring Chinook, steelhead, and bull trout in the Upper Columbia
Basin. Data are available and presented in this section going back as far as 1960. Because
variability in climate and ocean conditions can have very long cycle times, it is difficult to assess
long-term variability in salmonid population structure in the Upper Columbia with high
precision, given the limited number of years for which data are available. This section describes
current and historic population structure by addressing the V SP parameters, abundance,
productivity, spatial structure, and diversity, for each species and population. Readers can find a
more detailed discussion on species status in the Upper Columbia Basin NPCC subbasin plans,
watershed plans, and the USFWS Bull Trout Draft Recovery Plan.

2.1 Identification of Priority Species

2.1.1 Method for Selecting Priority Species

This recovery plan focuses on spring Chinook, steelhead, and bull trout in the Upper Columbia
Basin. These species were selected based on their status under the ESA. Upper Columbia spring
Chinook and steelhead are listed as endangered under the ESA, while bull trout are listed as
threatened.

2.1.2 General Life Histories of Priority Species
Spring Chinook

Spring Chinook in the Upper Columbia Basin have similar life-history characteristics to spring
Chinook runs originating in the Snake River system (Chapman et a. 1995). Adults begin
returning from the ocean in the early spring, with the run into the Columbia River peaking in
mid-May. Spring Chinook enter the Upper Columbia tributaries from April through July. After
migration, they hold in freshwater tributaries until spawning occurs in the late summer, peaking
in mid to late August. Juvenile spring Chinook spend a year in freshwater before migrating to
salt water in the spring of their second year of life. Most Upper Columbia spring Chinook return
as adults after two or three years in the ocean. Some precocious males, or jacks, return after one
winter a sea. A few other males mature sexually in freshwater without migrating to the sea.
However, four and five year old fish that have spent two and three years at sea, respectively,
dominate the run. Fecundity ranges from 4,200 to 5,900 eggs, depending on the age and size of
the female.

Steelhead

The life-history pattern of steelhead in the Upper Columbia Basin is complex (Chapman et al.
1994). Adults return to the Columbia River in the late summer and early fall. Unlike spring
Chinook, most steelhead do not move upstream quickly to tributary spawning streams (K.
Williams, personal communication). A portion of the returning run overwinters in the mainstem
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reservoirs, passing over the Upper Columbia River damsin April and May of the following year.
Spawning occursin the late spring of the calendar year following entry into the river. Currently,
and for the past 20+ years, most steelhead spawning in the wild are hatchery fish. Juvenile
steelhead generally spend one to three years rearing in freshwater before migrating to the ocean,
but have been documented spending as many as seven years in freshwater before migrating
(Peven 1990; Mullan et al. 1992). Most adult steelhead return to the Upper Columbia after one or
two years at sea. Steelhead in the Upper Columbia have arelatively high fecundity, averaging
between 5,300 and 6,000 eggs (Chapman et al. 1994).

Steelhead can residualize (lose the ability to smolt) in tributaries and never migrate to sea,
thereby becoming resident rainbow trout. Conversely, progeny of resident rainbow trout can
migrate to the sea and thereby become steelhead. Despite the apparent reproductive exchange
between resident and anadromous O. mykiss, the two life forms remain separated physically,
physiologically, ecologically, and behaviorally (70 FR 67130). Steelhead differ from resident
rainbow physically in adult size and fecundity, physiologically by undergoing smoltification,
ecologically in their preferred prey and principal predators, and behaviorally in their migratory
strategy. Given these differences, NMFS (70 FR 67130) proposed that the anadromous steelhead
populations are discrete from the resident rainbow trout populations. Therefore, this plan only
addresses the recovery of anadromous steelhead. Resident rainbow trout are not included in the
recovery of steelhead.

Bull Trout

Bull trout in the Upper Columbia Basin exhibit both resident and migratory life-history strategies
(USFWS 2002). Some of the populations also exhibit such strategies as every year and every
other year spawning as well as offsetting migration periods. Bull trout migrate to spawning areas
aswell as rearing/feeding areas (Kelly-Ringel, USFWS, personal communication). Migrations
may occur between core areas and within the Columbia River (BioAnalysts 2002, 2003).
Resident bull trout complete their entire life cycle in the tributary stream in which they spawn
and rear. Migratory bull trout spawn in tributary streams where juvenile fish rear one to four
years before migrating to either alake (adfluvial form) or river (fluvial form). Migrating bull
trout have been observed within spawning tributaries as early as the end of June, while spawning
occurs in mid-September to late October/early November. Resident and migratory forms may be
found together, and either form may give rise to offspring exhibiting either resident or migratory
behavior (Rieman and Mclntyre 1993).

The size and age of bull trout at maturity depends upon life-history strategy. Resident fish tend to
be smaller than migratory fish at maturity and produce fewer eggs. BioAnalysts (2002) compared
asample of resident and fluvial fish from the Methow subbasin and found that the fluvial fish
were two to three times larger than resident fish of the same age. Bull trout usually reach sexual
maturity in four to seven years and may live longer than 12 years (Fraley and Shepard 1989;
Williams and Mullan 1992). Repeat-spawning frequency and post-spawning mortality are not
well documented in the Upper Columbia Basin.

Bull trout distribution is limited by water temperature above 15°C, which may partially explain
their patchy distribution within a watershed (Fraley and Shepard 1989; Rieman and Mclntyre
1995; Dunham et al. 2003). Bull trout spawn in the fall typically in cold, clean, low-gradient
streams with loose, clean gravel (Fraley and Shepard 1989; Rieman and Mclntyre 1993). Bull
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trout at all life stages are associated with complex forms of cover including large woody debris,
undercut banks, boulders, and pools (Fraley and Shepard 1989; Watson and Hillman 1997; Rich
et a. 2003). Bull trout exhibit some differences from salmon in that they are in the habitat in the
Upper Columbia Basin year round and can remain in the gravel for up to 220 or more days
(USFWS 1998). They are susceptible to competition by other non-native char such as brook trout
and lake trout.

2.1.3  Other Species of Importance

Other species of importance within the Upper Columbia Basin include summer Chinook,
sockeye sailmon (O. nerka), Pacific lamprey (Lampetra tridentata), white sturgeon (Aci penser
transmontanus), and westslope cutthroat trout (O. clarki lewis). Currently, Pacific lamprey and
westslope cutthroat are designated as species of concern (USFWS 2005). NOAA Fisheries
reviewed the status of summer Chinook and sockeye salmon and concluded that their relative
abundances did not warrant listing and that they do not appear to be endangered in the future (59
FR 48855; 63 FR 11751). NOAA Fisheries did suggest, however, that the two populations of
sockeye within the Upper Columbia Basin should be monitored because of their potential to
become threatened (64 FR 14528). The USFWS reviewed the status of westslope cutthroat and
determined that they were not warranted for listing (68 FR 46989); however, they are still
designated as species of concern. Recovery actions identified under this plan are expected to
benefit all these species, as well as spring Chinook, steelhead, and bull trout.

2.2 Community Structure

Spring Chinook, steelhead, and bull trout share the aquatic environment with several other fish
species in the Upper Columbia Basin. Available information (summarized in Hillman 2000;
Duke Engineering 2001; subbasin plans 2005) indicates that about 41 species of fish occur
within the Upper Columbia Basin (from the mouth of the Y akima River upstream to Chief
Joseph Dam) (Appendix A). This is an underestimate because several species of cottids
(sculpins)?’ live there. Of the fishes in the basin, 15 are cold-water species, 18 are cool-water
species, and 8 are warm-water species. Most of the cold-water species are native to the area; only
five were introduced (brown trout (Salmo trutta), brook trout (S fontinalis), lake whitefish
(Coregonus clupeaformis), lake trout (S namaycush), and Atlantic salmon (S. salar)). Four of
the 18 cool-water species are introduced (pumpkinseed (Lepomis gibbosus), walleye
(Stizostedion vitreum), yellow perch (Perca flavescens), and smallmouth bass (Micropterus
dolomieu)), while all warm-water species in the Upper Columbia Basin are introduced.

Anadromous species within the upper basin include spring and summer Chinook salmon, coho
salmon (O. kisutch), sockeye salmon, steelhead, and Pacific lamprey. White sturgeon, which may
have been anadromous historically, are present as aresident population. These fish are rarely
detected migrating upstream at Upper Columbia River dams.

About half of the resident species in the upper basin are piscivorous (est fish) (Appendix A). Ten
cold-water species, seven cool-water species, and five warm-water species are known to eat fish.

2T At least three species of sculpins have been identified in the Upper Columbia Basin. They include
Prickly sculpin (Cottus asper), torrent sculpin (C. rhotheus), and shorthead sculpin (C. confuses).
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About 59% of these piscivores are exotics. Before the introduction of exotic species, northern
pikeminnow (Ptychocheilus oregonensis), sculpin (Cottus spp.), white sturgeon, bull trout®®,
rainbow trout, cutthroat trout, and burbot (Lota lota) were the primary piscivores in the region
(Lietal. 1987; Poeet a. 1994). Presently, burbot are rare in the upper basin (Dell et al. 1975;
Burley and Poe 1994) and probably have little effect on the abundance of ESA-listed speciesin
the region. The status of white sturgeon in the Upper Columbia Basin is mostly unknown,
although their numbers appear to be quite low (DeVore et a. 2000).

2.3  Population Characteristics and Life Histories

2.3.1 Levels of Population Structure

Before describing the population structure of spring Chinook, steelhead, and bull trout in the
Upper Columbia Basin, it isimportant to define the different levels of population structure.
Various terms have been used to define levels of population structure or ecological types.
Brannon et al. (2002) stated that population structure is defined by the life-history strategies that
have evolved to maximize fitness under varying environmental conditions within geographic
ranges. |dentified below are the levels of population structure used in this plan.

Distinct Population Segment

Asamended in 1978, the ESA allows listing of distinct population segments (DPSs) of
vertebrates as well as named species and subspecies. However, the ESA did not provide specific
guidance on what constituted a DPS, and thus created some ambiguity (Platts et al. 1993).
Because of this ambiguity, NOAA Fisheries and the USFWS created apolicy in 1996 to
recognize and define DPSs in relation to ESA listings (61 FR 4722). Because NOAA Fisheries
had established a policy in 1991 that defined species under the ESA (56 FR 58612) for Pacific
salmonids, it maintained its delineation for the ESA that a population segment would be a DPS if
it were an ESU.

The USFWS requested that NMFS consider departing from use of the ESU Policy and evaluate
O. mykiss population risk status through the DPS Policy. The major difference between the two
policiesisthat under the ESU Policy, one delineation of whether a population is distinct is that
they are “reproductively isolated” from other population segments. Within the DPS Policy, there
only needs to be “marked separation” to satisfy population distinctiveness.

Evolutionarily Significant Units

Waples (1991) defined ESUs as the determining population structure for delineating whether a
“gpecies’ should be listed under the ESA. An ESU is a population (or group of populations) that
(1) isreproductively isolated from other related population units and (2) represents an important
component in the evolutionary legacy of the species. ESUs may contain multiple populations that

% The recovery of ESA-listed species that prey on other ESA-listed species (e.g., bull trout that prey on
juvenile spring Chinook and steelhead) may appear to be counter productive. However, the recovery
levels established in this plan for bull trout will not prevent the recovery of the other listed species. The
three ESA-listed species evolved together in the Columbia Basin and their niches are sufficiently
segregated to prevent one species from driving the othersto extinction. Large bull trout are generalists
and will not prey exclusively on spring Chinook and steel head.
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are connected by some degree of migration, and hence may have broad geographic aress,
transcending political borders. Determining exactly what the evolutionary significance of a
population is may be difficult.

Independent Populations
Following McElhany et al. (2000), the ICBTRT (2003) defined independent populations, as.

...agroup of fish of the same species that spawns in a particular lake or
stream (or portion thereof) at a particular season and which, to a substantial
degree, does not interbreed with fish from any other group spawning in a
different place or in the same place at a different season. For our purposes, not
interbreeding to a‘substantial degree’ means that two groups are considered
to be independent populations if they are isolated to such an extent that
exchanges of individuals among the populations do not substantially affect the
population dynamics or extinction risk of the independent populations over a
100-year time frame.

Core Areas

The USFWS (2002) defined a core areato be the closest approximation of a biologically
functioning unit that reflects the metapopulation structure of bull trout as described by Dunham
and Rieman (1999). That is, within the metapopulation or core areas, local populations are
expected to function as one demographic unit. Thus, a core area may consist of one or more local
populations. Rieman and Allendorf (2001) have suggested that between 5 and 10 populations are
necessary for a bull trout metapopulation to function effectively. Core areas are not necessarily
synonymous with independent populations. Bull trout may be grouped so that they share genetic
characteristics as well as management jurisdictions (USFWS 2002). The USFWS isin the
process of collecting and analyzing genetic datafrom all three core areas in the Upper Columbia.
The results may clarify the extent of interbreeding between local populations and core aress.

As noted earlier, this recovery plan will focus on actions that, if implemented, should improve
the VV SP parameters of ESA-listed species at the “population” and “core area” level.

2.3.2  Historic Population Characteristics

Chapman (1986) stated that large runs of Chinook and sockeye, as well as smaller runs of coho,
steelhead, and chum (O. keta) historically (pre-development) returned to the Columbia River.
Chum used the lower Columbia River. Based on the pesk commercial catch of fish in the lower
Columbia River and other factors, such as habitat capacity, Chapman (1986) estimated pre-
development run sizes of about 588,000 spring Chinook, 3.7 million summer Chinook, 554,000
steelhead, over 2.6 million sockeye, 618,000 coho, and 748,000 chum for the entire Columbia
Basin. Spring Chinook, summer Chinook, steelhead, sockeye, and coho were relatively abundant
in Upper Columbia River tributary streams before extensive resource exploitation (e.g., harvest,
logging, mining, dams and diversions, and agriculture) in the 1860s. By the 1880s, the expanding
salmon canning industry and the rapid growth of the commercial fisheries in the lower Columbia
River had heavily depleted the mid- and upper-Columbia River spring and summer Chinook runs
(McDonald 1895), and eventually steelhead, sockeye, and coho (Mullan 1984, 1986, 1987,
Mullan et al. 1992). It was estimated that at the time Grand Coulee Dam was built that 85 to 90%
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of the fish counted at Rock Island Dam from 1933-1937 originated from spawning areas
upstream from Grand Coulee Dam (Calkins et al. 1939).

Upper Columbia Spring Chinook

The Upper Columbia spring Chinook ESU includes three extant populations (Wenatchee, Entiat,
and Methow), as well as one extinct population in the Okanogan subbasin (ICBTRT 2003).

Wenatchee
Abundance

Mullan et al. (1992) estimated that the total historic Chinook run to the Wenatchee was about
41,000 fish. It isunknown what fraction of this estimate represents spring Chinook.

Productivity

While there are no quantitative data on historic productivity in the Wenatchee subbasin, it isa
basic assumption of defining a viable population that the population growth rate was greater than
1.0, meaning that on average more than one offspring returned for every fish that spawned
(ICBTRT 2004b). Populations with growth rates greater than 1.0 are resilient to negative
environmental conditions and can quickly rebound from low abundances. The ICBTRT (20054)
assumed that al historic populations had productivities of 1.0 or greater when populations were
well below carrying capacity, and, even at high densities, expressed long-term mean returns-per-
Spawner greater than 1.0.

Spatial structure and diversity

Fulton (1968) described the distribution of spring Chinook in the Wenatchee subbasin as most of
the main river; portions of the Chiwawa, Little Wenatchee, and White rivers, and Nason, Icicle,
and Peshastin creeks. Salmonscape (http://wdfw.wa.gov/mapping/salmonscape/) and the intrinsic
productivity analysis (NWFSC 2004) suggests that spring Chinook also occurred in Mission and
Chiwaukum creeks.

Entiat
Abundance

Mullan et al. (1992) estimated that the total Chinook run in the Entiat was 3,400 historically.
Because summer Chinook probably did not use the Entiat (Fish and Hanavan 1948; Mullan
1987), the entire estimate probably represents the historic abundance of spring Chinook.

Productivity

While there are no quantitative data on historic productivity in the Entiat subbasin, it isabasic
assumption of defining a viable population that the population growth rate was greater than 1.0,
meaning that on average more than one offspring returned for every fish that spawned (ICBTRT
2004b).

Spatial structure and diversity

Fulton (1968) identified most of the mainstem Entiat as habitat for spring Chinook, noting that
steep gradients of tributaries prevented salmon use there. Salmonscape and the intrinsic
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productivity analysis (NWFSC 2004) indicate that spring Chinook also used the lower five miles
of the Mad River.

Methow
Abundance

The historic estimate for Chinook within the Methow subbasin was estimated by Mullan et al.
(1992) asjust over 24,000 fish. It is unclear whether summer Chinook occupied the Methow
River (Mullan 1987), thus a large fraction of this estimate was probably spring Chinook.

Productivity

While there are no quantitative data on historic productivity in the Methow subbasin, it isabasic
assumption of defining a viable population that the population growth rate was greater than 1.0,
meaning that on average more than one offspring returned for every fish that spawned (ICBTRT
2004b).

Spatial structure and diversity

Fulton (1968) described the historic distribution of spring Chinook in the Methow subbasin as
the mainstem Methow River and larger tributaries, including the lower portion of the Twisp
River and the mainstream of the Chewuch River to a point 52 km upstream from the mouth.
Fulton (1968) aso mentioned that the Chewuch River had the largest spring Chinook run of any
single stream upstream from Rocky Reach Dam. Salmonscape also includes Gold, Wolf, and
Early Winters creeks and the Lost River as potential historic habitat for spring Chinook.

Okanogan
Abundance

Although spring Chinook occurred in the Okanogan subbasin historically (Vedan 2002), there
are no estimates of their abundance in the subbasin. Their abundance was likely small, however,
because of alack of suitable habitat in the Okanogan subbasin.?® An assumption by the ICBTRT
(2003) isthat all historic populations consisted of at least 500 fish. Therefore, this plan assumes
that the Okanogan had the capacity for at least 500 spring Chinook.*

Productivity

While there are no quantitative data on historic productivity in the Okanogan subbasin, it isa
basic assumption of defining a viable population that the population growth rate was greater than
1.0, meaning that on average more than one offspring returned for every fish that spawned
(ICBTRT 2004b).

 Williams (personal communication) speculates that spring Chinook spawned and reared only in the
Canadian portion of the Okanogan subbasin.

% The minimum abundance criterion of 500 fish per population is based on theoretical and limited
empirical information provided by the ICBTRT. The use of this criterion in the Upper Columbia Basin
has not been demonstrated with empirical data. Therefore, this criterion may change as more information
is gathered (through monitoring) within the Upper Columbia Basin.
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Spatial structure and diversity

Craig and Suomela (1941) contain affidavits that indicate spring Chinook historically used
Salmon Creek and possibly Omak Creek. In 1936, spring Chinook were observed in the
Okanogan River upstream from Lake Osoyoos by Canadian biologists (Gartrell 1936).*' Vedan
(2002) contains information suggesting that spring Chinook historically entered Okanogan Lake
and ascended upstream past Okanogan Falls. Spring Chinook in the Okanogan subbasin may
have exhibited a lake-rearing life-history trait (S. Smith, personal communication).

There is no evidence that spring Chinook (or steelhead) used the Similkameen River upstream
from falls that lay at the present site of Enloe Dam (Chapman et al. 1995). Cox and Russell
(1942) gate:

From testimony of aMr. McGrath a Nighthawk, who had been in that
country over 40 years, we learned that before any power dam was built (Enloe
Dam), the 15' to 20" natural falls already mentioned prevented salmon
ascending any farther. He had often fished the river a Nighthawk but had
never heard of a salmon being seen or caught above the natural falls. He stated
that the Indians came in to fish at these falls each summer...Therefore, we
conclude that this power dam did not interfere with any salmon runs...

Accounts from Native American oral tradition (i.e., the story of coyote) suggest that salmon
never passed upstream of the falls, and the Native people of the Similkameen valley never sought
to have fish passage there, further confirming that anadromous fish never passed the falls (Vedan
2002). The lack of anadromous fish upstream from the falls is further supported by the work of
Copp (1998), who researched the plant and animal resources of the Similkameen drainage and
concluded that anadromous fish did not occur in the Canadian portion of the Similkameen
drainage.

Upper Columbia Steelhead

The Upper Columbia steelhead DPS includes five extant populations (Wenatchee, Entiat,
Methow, Okanogan, and Crab Creek®?) (ICBTRT 2003). Calkins et al. (1939) estimated that 85-
90% of the Chinook, steelhead, and sockeye counted at Rock Island Dam in the 1930s were
destined for areas upstream of Grand Coulee Dam. Other estimates are available from Scholz et
al. (1985).

Small Tributaries of the Columbia River

Howell et a. (1985) noted that several smaller tributaries of the Columbia River, such as
Squilchuck, Stemilt, Colockum, Tarpiscan, Brushy, Tekison, Foster, and Quilomene creeks,

3! Gartrell (1936) contains the only reference that we found to spawning by spring-run Chinook salmon in
the main Okanogan River. Weregard this information cautiously.

% As noted in the Section 1, this plan does not address specific recovery actions for the Crab Creek
steel head population.
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potentially produced steelhead, but never in great numbers.*® Steelhead probably also used Crab
Creek (see Upper Middle Mainstem Subbasin Plan 2004 and Crab Creek Subbasin Plan 2005).

Wenatchee
Abundance

Mullan et al. (1992; their table 5) estimated that the steelhead run to the Wenatchee was about
7,300 fish.

Productivity

While there are no quantitative data on historic productivity in the Wenatchee subbasin, it isa
basic assumption of defining a viable population that the population growth rate was greater than
1.0, meaning that on average more than one offspring returned for every fish that spawned
(ICBTRT 2004b).

Spatial structure and diversity

Fulton (1970) identified lower Mission, Peshastin, Icicle, Chiwaukum, Chumstick, Beaver, and
Nason creeks, and the Wenatchee, Chiwawa, Little Wenatchee, and White rivers as historical
steelhead habitat. Salmonscape also included Derby Creek, and numerous small tributaries,
within the above-mentioned watersheds as historical steelhead habitat.

Entiat
Abundance

Mullan et al. (1992; their table 5) estimated that the historic run of steelhead in the Entiat was
500 fish.

Productivity

While there are no quantitative data on historic productivity in the Entiat subbasin, it isabasic
assumption of defining a viable population that the population growth rate was greater than 1.0,
meaning that on average more than one offspring returned for every fish that spawned (ICBTRT
2004b).

Spatial structure and diversity

Fulton (1970) listed the mainstem Entiat and Mad rivers as historical steelhead streams.
Salmonscape also includes the lower portions of Mud, Potato, Stormy, Tillicum, and Roaring
creeks.

Methow
Abundance

Mullan et al. (1992; their table 5) estimated that the historic run of steelhead in the Methow was
about 3,600 fish.

% Stedlhead in small tributaries downstream from the Wenatchee River are part of the Wenatchee
steelhead population (ICBTRT 2004).
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Productivity

While there are no quantitative data on historic productivity in the Methow subbasin, it isabasic
assumption of defining a viable population that the population growth rate was greater than 1.0,
meaning that on average more than one offspring returned for every fish that spawned (ICBTRT
2004b).

Spatial structure and diversity

Fulton (1970) lists the mainstem, Twisp, and Chewuch rivers, and lower Beaver Creek as
historic steelhead habitat. WDF/WDW (1992) also listed Gold, Wolf, and Early Winters creeks,
and the Lost River, as historic steelhead habitat. Salmonscape includes Little Bridge, Lake,
Eightmile, South Fork Gold, Libby, Smith Canyon, Black Canyon, Bear, and Goat creeks as
historical steelhead streams. Williams (personal communication) noted that steelhead also occur
in the lower portions of Cub, Falls, Twentymile, Boulder, South, Crater, War, Andrews, West
and East Forks of Buttermilk, Rattlesnake, Reynolds, Robinson, Eureka, and Monument creeks.

Okanogan
Abundance

Numbers of steelhead are not available for the Okanogan subbasin. Mullan et al. (1992) indicated
that steelhead in the Okanogan subbasin were not abundant, and that Salmon Creek and the
lower Similkameen River (downstream of Enloe Falls) were the most probable steelhead
producing streams in the subbasin. An assumption by the ICBTRT (2003) isthat all historic
populations consisted of at least 500 fish.

Productivity

While there are no quantitative data on historic productivity in the Okanogan subbasin, it isa
basic assumption of defining a viable population that the population growth rate was grester than
1.0, meaning that on average more than one offspring returned for every fish that spawned
(ICBTRT 2004b).

Spatial structure and diversity

Fulton (1970) identified Omak and Salmon creeks as steelhead-producing streams, and the upper
Similkameen, but that is questioned based on uncertainty of fish being able to ascend Enloe Falls
before construction of Enloe Dam at that site (Chapman et a. 1994). Steelhead also ascended the
Okanogan River into Canada (Vedan 2002).

Upper Columbia Bull Trout

The Upper Columbia bull trout recovery area includes three core areas (Wenatchee, Entiat, and
Methow), the mainstem Columbia River, and two areas designated as “unknown occupancy”
(Lake Chelan and Okanogan) (USFWS 2002).

Wenatchee
Abundance

There are no estimates of the historical abundance of bull trout in the Wenatchee subbasin.
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Productivity

There are no data available to describe historical production of bull trout in the Wenatchee
subbasin. It is assumed that bull trout historically maintained stable trends over time.

Spatial structure and diversity

It is believed that bull trout historically occurred throughout most drainages within the
Wenatchee subbasin. They occurred within the Chiwawa, White, Little Wenatchee, Nason,
Chiwaukum, Icicle, and Peshastin Creek drainages and in the Wenatchee River (USFWS 2002).
There is no evidence that they occurred in the Chumstick or Mission Creek drainages. All life-
history forms (resident, fluvial, and adfluvial) occurred in the Wenatchee subbasin historically
(USFWS 2002; K. Williams, personal communication).

Entiat
Abundance
There are no estimates of the historical abundance of bull trout in the Entiat subbasin.
Productivity

There are no data available to describe historical production of bull trout in the Entiat subbasin.
It isassumed that bull trout historically maintained stable trends over time.

Spatial structure and diversity

Bull trout historically occurred in the Entiat River upstream to Entiat Falls* and in the Mad
River. Both resident and fluvial forms of bull trout probably occurred in the Entiat subbasin
(USFWS 2002).

Methow
Abundance
There are no estimates of the historical abundance of bull trout in the Methow subbasin.
Productivity

There are no data available to describe historical production of bull trout in the Methow
subbasin. It is assumed that bull trout historically maintained stable trends over time.

Spatial structure and diversity

Historically, bull trout occurred throughout most of the subbasin including Gold, Wolf, Early
Winters, Trout, Beaver, Lake, Buttermilk, and Goat creeks, and the Twisp, Chewuch, Upper
Methow, and Log rivers (USFWS 2002). Based on habitat conditions, they may have also
occurred in Little Bridge, Eightmile, Libby, Smith Canyon, Black Canyon, and Bear creeks.
Both resident, fluvial, and adfluvial forms of bull trout occurred in the Methow Basin historically
(USFWS 2002).

¥ 1t is unknown if bull trout existed upstream from the falls. Currently, numerous non-native brook trout
exist upstream from the falls.
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Lake Chelan
Abundance
There are no estimates of the historical abundance of bull trout in the Lake Chelan subbasin.
Productivity

There are no data available to describe historical production of bull trout in the Lake Chelan
subbasin. It is assumed that bull trout historically maintained stable trends over time.

Spatial structure and diversity

It is quite likely that resident life-history types as well as known adfluvial bull trout occurred
historically in the Lake Chelan subbasin. Based on summaries in Brown (1984), adfluvial bull
trout historically occurred in the Stehekin drainage and its mgjor tributaries, Bridge, Flat, Agnes,
Blackberry, and Company creeks. Other streams that may have supported bull trout at least in
their deltas included Mitchell, Gold, Grade, Safety Harbor, Prince, Fish, Four Mile, Railroad,
Deep Harbor, Big, Little Big, Twentyfive Mile, and First creeks (Brown 1984). The adfluvial
component has not been observed since 1951 (Brown 1984) and the status of the resident form is
unknown. Fluvial bull trout have been observed in the lower Chelan River (BioAnalysts, Inc.
2003).

Okanogan
Abundance
There are no estimates of the historical abundance of bull trout in the Okanogan subbasin.
Productivity

There are no data available to describe historical production of bull trout in the Okanogan
subbasin. It is assumed that bull trout historically maintained stable trends over time.

Spatial structure and diversity

The historical distribution of bull trout in the Okanogan subbasin is not well known. It is
believed that they occurred in at least Salmon and Loup Loup creeks (Fisher and Wolf 2002;
Williams, personal communication) and in the Okanogan River.* It is possible that both resident
and migrant (fluvial and adfluvial) forms occurred in the Okanogan subbasin.

2.3.3  Current Population Characteristics

This section describes the current abundance, productivity, spatial structure, and diversity of
each population within the Upper Columbia Basin. Some V SP parameters, such as returns per
spawner, are not available for recent years because not all fish from recent spawning

* The Omak Chronicle (Val. 4, No. 25, Nov. 7, 1913) reports P. Umbrite landing some “ extra nice big
Dolly Varden trout” from the bridge in Omak. The Chronicle also reports that O. E. Bisher landed “two
fine specimens of the Dolly Varden trout” from the Okanogan River. An angler reported capturing an
adult bull trout near the town of Mallot in early spring 2003 (C. Fisher, personal communication, Colville
Tribes).
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escapements have returned from the ocean. This section relies heavily on the information
provided by NOAA Fisheries (T. Cooney, NOAA Fisheries, personal communication) and the
Bull Trout Draft Recovery Plan (USFWS 2002).

This plan reports the 12-year geometric mean for abundance and productivity as the appropriate
interval to measure current status of spring Chinook and steelhead. The twelve-year period falls
within the recommended guidance of the ICBTRT (8-20 years) and represents two to three
generations for spring Chinook and steelhead. The geometric mean provides a better indicator of
central tendency than the arithmetic mean, which is often skewed by uncommon large and small
returns. The geometric mean for productivity (returns per spawner) must be back calculated,
based on run reconstruction, for five years previous to the most recent abundance estimate.

Upper Columbia Spring Chinook

Current (from 1960 to present) abundance and production for each population of spring Chinook
in the Upper Columbia Basin were based on spawner estimates (spawning escapements) and
returns per spawner (spawner to spawner return rates), respectively. Spawning escapement was
based on numbers of redds, expanded by an estimated fish/redd ratio of 2.2 fish/redd.* Returns
from each brood-year spawning escapement were estimated by run reconstruction based on age
composition. Y ear-specific age-composition estimates were obtained from spawning ground
surveys, tributary fishery samples, or corresponding hatchery returns. Returns from each
Spawning escapement were estimated by summing up the subsequent returns from each
Spawning escapement across the appropriate range of future years. See NOAA Fisheries website
http://www.nwr.noaa.gov/Salmon-Recovery-Planning/index.cfm for a description of analytical
methods, assumptions, and results.

Wenatchee
Abundance

From 1960 to 2003, abundance of age 3+ spring Chinook in the Wenatchee subbasin ranged
from 51 to 6,718 fish (Table 2.1, Figure 2.1).>” During this period the 12-year geometric mean
of spawners in the subbasin ranged from 383 to 3,449 adults (Table 2.1, Figure 2.1). The
geometric mean at the time of listing (1999) was 417 spawners.

% The number of adult fish per redd is calculated at the number of adult fish returning to the spawning
grounds divided by the number of redds that they construct. The reason that the number per redd is often
greater than 2 (one male and one female) is because some of the adults that return to the spawning
grounds do not spawn (i.e., they die before spawning). Thus, theratio provides an estimate of pre-spawn
mortality. Theratio is useful in estimating total spawning escapement if only the number of reddsis
known (total escapement = ratio x number of redds).

37 Out-of-basin Carson stock spawn primarily in Icicle Creek. Fish that spawned in Icicle Creek were not
included in the abundance estimates. Any out-of-basin fish that spawned in other areas within the
subbasin were included in the estimates, because there was no way to remove them from the returns.
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Productivity

During the period 1960 to 1999, returns per spawner for spring Chinook in the Wenatchee
subbasin ranged from 0.06 to 4.59 (Table 2.1,Figure 2.1). The 12-year geometric mean of
returns per spawner during this period ranged from 0.31to 1.19 (Table 2.1, Figure 2.1). The
geometric mean at the time of listing (1999) was 0.74.

WDFW has estimated the freshwater productivity (smolts per redd) of spring Chinook in the
Wenatchee subbasin for the period 1992-2002 (WDFW, unpublished data). Numbers of smolts
and redds were estimated at three different spatial scales. Wenatchee subbasin, area upstream
from Tumwater Canyon, and the Chiwawa basin. The geometric mean for the Chiwawa was 364
smolts/redd. The geometric mean for the area upstream of Tumwater Canyon was 250
smolts/redd, while the geometric mean for the total Wenatchee subbasin was 197 smolts/redd
(Figure 2.2). These estimates are not independent, because estimates for the Chiwawa basin are
included in the estimate for the area upstream from Tumwater Canyon, which are included in the
total Wenatchee subbasin estimate. Habitat downstream of Tumwater Canyon is less productive
than the upper watershed.

Spatial structure and diversity

Spring Chinook currently spawn and rear in the upper main Wenatchee River upstream from the
mouth of the Chiwawa River, overlapping with summer Chinook in that area (Peven 1994). The
primary spawning areas of spring Chinook in the Wenatchee subbasin include Nason Creek and
the Chiwawa, Little Wenatchee, and White rivers (Figure 2.3). During high abundance years,
such as 2001, spring Chinook also spawn in Chiwaukum Creek. Beginning in 2001, the USFWS
and the Yakama Nation (YN) planted Leavenworth (Carson stock) adult spring Chinook into
Peshastin Creek. The outplanting was part of a study to determine if hatchery adult plants could
be used to restore the spring Chinook population in Peshastin Creek. The last outplanting is
scheduled for 2005. These fish are not part of the ESU. Spawning in Icicle Creek is from out-of-
basin (non-listed) spring Chinook released from the Leavenworth National Fish Hatchery
(Chapman et al. 1995).

After 1850, the diversity of the Wenatchee population was likely reduced because of hatchery
programs, commercial harvest, and habitat degradation. The diversity of the Wenatchee
population was also reduced in part because of the Grand Coulee Fish Maintenance Project
(GCFMP) and hydropower development. The continued release of out-of-basin spring Chinook
from the Leavenworth National Fish Hatchery may have some effect on the diversity of spring
Chinook in the Wenatchee subbasin. Tagging studies indicate that stray rates are generally low
(<1%) (Pastor 2004).® Recently, based on expanded carcass recoveries from spawning ground
surveys (2001-2004), the straying from L eavenworth National Fish Hatchery and other out-of-
basin facilities has accounted for 3-27% of the natural spawner composition upstream from
Tumwater Canyon despite the low percentage of the Leavenworth National Fish Hatchery
population historically detected straying.

The Wenatchee spring Chinook population is currently distributed across four interconnected
spawning watersheds (Chiwawa, Nason, White, and Little Wenatchee), which increases

% |t should be noted that efforts to recover tags on spawning grounds varied prior to 1993.
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population diversity. However, compared to the historical condition, the current distribution of
naturally produced spring Chinook in the Wenatchee subbasin is reduced because of the loss of
naturally produced fish spawning in tributaries downstream from Tumwater Canyon.

When considering the 9 factors (and 12 metrics identified in ICBTRT 2005a and shown in
Appendix B) that determine diversity and spatial structure, the Wenatchee spring Chinook
population is currently considered to be at a high risk of extinction (Table 2.2). Two metrics that
kept the population from achieving a low risk rating were: (1) Chiwawa hatchery fish (local
origin stock) have averaged more than 30% of tota spawners and more than 10% of the spawner
composition in other non-target major spawning areas and (2) there is a high proportion (3-27%)
of out-of-basin hatchery produced fish from the Leavenworth National Fish Hatchery on
spawning grounds (Appendix B). Based only on abundance and productivity, the Wenatchee
spring Chinook population is not viable and has a greater than 25% chance of extinction in 100
years (Figure 2.4). Combining all VSP parameters together (using method described in ICBTRT
2005a), the Wenatchee spring Chinook population is not currently viable and has a high risk of
extinction (Table 2.3).%°

Entiat
Abundance

From 1960 to 2003, abundance of age 3+ spring Chinook in the Entiat subbasin ranged from 18
to 1,197 fish (Table 2.1; Figure 2.5).*° During this period the 12-year geometric mean of
spawners in the subbasin ranged from 90 to 490 adults (Table 2.1; Figure 2.5). The geometric
mean at the time of listing (1999) was 92 spawners.

Productivity

During the period 1960 to 1999, returns per spawner for spring Chinook in the Entiat subbasin
ranged from 0.16 to 4.72 (Table 2.1; Figure 2.5). The 12-year geometric mean of returns per
spawner during this period ranged from 0.41 to 1.12 (Table 2.1; Figure 2.5). The geometric
mean at the time of listing (1999) was 0.76. Presently there are too few datato estimate tributary
productivity (smolts/redd) for Entiat spring Chinook. When more data are available, this plan
will estimate tributary productivity of Entiat spring Chinook.

Spatial structure and diversity

Hamstreet and Carie (2003) described the current spawning distribution for spring Chinook in
the Entiat subbasin as the Entiat River (river mile 16.2 to 28.9) and the Mad River (river mile
1.5-5.0) (Figure 2.6). The original diversity of the Entiat population was reduced because of
hatchery practices, past harvest, hydropower development including dams that blocked passage

¥ Risk of extinction based on the four V'SP parameters was based on guidance from the ICBTRT (2005a).

“0 Out-of-basin, hatchery produced spring Chinook return to the Entiat subbasin. Some of these fish
contribute to the spawning population. Thereis presently no way to remove these spawners from the
estimated returns. The degree of introgression of out-of-basin stock with naturally produced fish remains
questionable.
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into the Entiat River, habitat degradation, and releases of out-of-basin stock*" from the Entiat
National Fish Hatchery.*? The Entiat River has a history of impoundments from the late 1880s
through the first half of the 1900s. The U.S. Bureau of Fisheries surveys in the 1930s noted that
three dams without fish passage remained on the Entiat River (Bryant and Parkhurst 1950).
Because of its small size (relative to other subbasins in the Upper Columbia) and natural barriers,
the Entiat subbasin offers limited numbers of suitable habitat areas for spring Chinook.
Therefore, this population would naturally be at a higher risk than other populations in the Upper
Columbia because of the naturally limited size of spawning and rearing habitat.

When considering the 9 factors (and 12 metrics identified in ICBTRT 2005 and shown in
Appendix B) that determine diversity and spatial structure, the Entiat spring Chinook population
is currently considered to be at a high risk of extinction (Table 2.2). Two factors contributed to
this high-risk rating and both were related to the Entiat National Fish Hatchery propagating out-
of-basin spring Chinook (Appendix B). Based only on abundance and productivity, the Entiat
spring Chinook population is not viable and has a greater than 25% chance of extinction in 100
years (Figure 2.7). Combining all V SP parameterstogether (using method described in ICBTRT
2005), the Entiat spring Chinook population is not currently viable and has a high risk of
extinction (Table 2.3).

Methow
Abundance

From 1960 to 2003, abundance of age 3+ spring Chinook in the Methow subbasin ranged from
33 t0 9,904 adults (Table 2.1; Figure 2.8).** During this period the 12-year geometric mean of
spawners in the subbasin ranged from 480 to 2,231 adults (Table 2.1; Figure 2.8). The
geometric mean at the time of listing (1999) was 480 spawners.

Productivity

During the period 1960 to 1999*, returns per spawner for spring Chinook in the Methow
subbasin ranged from 0.05 to 5.21 (Table 2.1; Figure 2.8). The 12-year geometric mean of
returns per spawner during this period ranged from 0.41to 1.02 (Table 2.1; Figure 2.8). The
geometric mean at the time of listing (1999) was 0.51. Presently there are too few datato

“! Thefish at the Entiat National Fish Hatchery at the time of listing originated from “ Carson stock,”
which were derived from the collection of co-mingled spring Chinook trapped annually between 1955 and
1964 at Bonneville Dam. Recent genetic information indicates that these fish are a mix of Upper
Columbia and Snake River populations (Pastor 2004).

“ Tagging studies indicate that about 6% of the spring Chinook produced at the Entiat National Fish
Hatchery stray into other areas (Pastor 2004). During low natural return years, strays of out-of-basin fish
can make up a substantial proportion of naturally spawning fish (Hamstreet and Carie 2003).

* Estimates of spawners, returns, and their geometric means of Methow spring Chinook do not include
fish returning in 1996 or 1998 because all returns in these years were captured at Wells Dam and used in
the hatchery program. Carson origin fish have undoubtedly been added into the number of returns, since
not all hatchery fish have been marked (until recent releases). It is not possible to separate Carson fish
from the returning population.

“ The series only goes to 1999 because not all fish produced from parents that spawned after 1999 have
returned from the ocean.

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan 39
August 2007



ooo~NOOh~, W NP

estimate tributary productivity (smolts/redd) for Methow spring Chinook. When more data are
available, this plan will estimate tributary productivity of Methow spring Chinook.

Spatial structure and diversity

Spring Chinook currently spawn in the mainstem Methow River and the Twisp, Chewuch, and
Lost drainages (Scribner et a. 1993; Humling and Snow 2004). A few also spawn in Gold, Wolf,
and Early Winters creeks (Figure 2.9). The original diversity of the Methow population was
reduced because of man-made barriers near the confluence, early 1900s hatchery practices, the
GCFMP, past harvest, hydropower development, habitat degradation, and the release of out-of-
basin stock from the Winthrop National Fish Hatchery.*> The USFWS transitioned from the
release of out-of-basin stock to the listed stock from 2000 to 2006 (B. Cates, personal
communication, USFWS). The population is currently distributed across three major watersheds
(Twisp, Chewuch, and Upper Methow), which increases population diversity and reduces risk
from catastrophic events.

When considering the 9 factors (and 12 metrics identified in ICBTRT 2005 and shown in
Appendix B) that determine diversity and spatial structure, the Methow spring Chinook
population is currently considered to be a a high risk of extinction (Table 2.2; Appendix B).
Two factors contributed to this high-risk rating: (1) there is very little divergence occurring
within the population; and (2) out-of-basin Carson stock were propagated in the past and the
genetic legacy of these out-of-basin fish is ill significant in fish used in the state and federal
hatchery programs (Appendix B). Based only on abundance and productivity, the Methow spring
Chinook population is not viable and has a greater than 25% chance of extinction in 100 years
(Figure 2.4). Combining all V SP parameters together (using method described in ICBTRT
2005), the Methow spring Chinook population is not currently viable and has a high risk of
extinction (Table 2.3).

Okanogan
Abundance

Currently, there are no naturally produced Spring Chinook in the Okanogan subbasin. A recent
run of the Ecosystem Diagnosis and Treatment (EDT) model predicted that a viable population
of spring Chinook cannot be maintained currently because of in-basin and out-of-basin factors
(see Section 3.7 and Okanogan Subbasin Plan 2005).

Productivity
There is presently no production of spring Chinook in the Okanogan subbasin.
Spatial structure and diversity

Spring Chinook do not naturally occur within the Okanogan subbasin. In 2002, the USFWS
released out-of-basin, Carson-stock spring Chinook smolts and fry into Omak Creek. As noted

* As noted earlier, the fish at the Winthrop National Fish Hatchery at the time of listing originated from
“Carson stock,” which were derived from the collection of about 500 co-mingled spring Chinook trapped
annually between 1955 and 1964 at Bonneville Dam. Recent genetic information indicates that these fish
areamix of Upper Columbia and Snake River populations (Pastor 2004).
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earlier, these fish are not part of the ESU. Salmon Creek probably has the greatest habitat
potential in the U.S. portion of the Okanogan subbasin (Okanogan Subbasin Plan 2005).

Upper Columbia Steelhead

Current (from 1960s to present) abundance and productivity for each population of steelhead in
the Upper Columbia Basin were based on annual dam counts and returns per spawner (spawner
to spawner return rates), respectively. Abundance was based on annual dam counts, not redd
counts, because redd counts were not routinely conducted for steelhead until recently (2001).
Thetotal return from each spawning year was reconstructed by breaking each year’ s return down
into components by age and summing those components by brood year (across return years).
Annual return estimates were partitioned by age using age estimates obtained from the Wells and
Priest Rapids sampling programs. Only anadromous steelhead were included in estimation of

V SP parameters.*® See Appendix C for a detailed description of the steelhead run reconstruction.

Wenatchee
Abundance

Between 1967 and 2003, escapement of naturally produced steelhead in the Wenatchee subbasin
ranged from 70 to 2,864 (Table 2.4; Figure 2.10). During this same time period, the 12-year
geometric mean ranged from 185 to 919 adults. The geometric mean at the time of listing (1997)
was 793 (Table 2.4; Figure 2.10).

Productivity

The return per spawner of Wenatchee steelhead (and the Entiat, Methow, and Okanogan
populations) depends on how effective hatchery-produced spawners have been in producing
future spawners (recruits). Two scenarios are described that are based on the assumptions that (1)
hatchery fish are equally as effective in producing returning spawners as naturally produced
steelhead, and (2) that hatchery fish contribute no returning spawners (see Appendix C for
details). Also, asnoted in Appendix C, as spawning ground surveys and subsequent information
(e.g., hatchery-naturally produced composition, hatchery spawner egg voidance, etc.) increase, it
will be important to reevaluate the information and methodologies presented here.

Assuming that hatchery fish are as effective as naturally produced steelhead, the return per
spawner ranged from 0.05 to 0.79 (Table 2.4). The 12-year geometric mean for this scenario
ranged from 0.18 to 0.32. The geometric mean at the time of listing (1997) was 0.25.

If hatchery fish do not contribute to returning adults, then the return per spawner ranged from
0.13t0 4.73 (Table 2.4). The 12-year geometric mean for this scenario ranged from 0.71 to 1.96.
The geometric mean at the time of listing (1997) was 0.81. The “true” productivity of Wenatchee
steelhead lies somewhere between this scenario and the scenario that hatchery produced
steelhead are as effective as naturally produced steelhead.

“® Resident rainbow trout are not included in V'SP estimates for reason given in Section 2.1.
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Spatial structure and diversity

Steelhead currently spawn and rear in the Wenatchee River between 37 Tumwater Canyon and
Nason Creek, the Chiwawa River, and in Nason, Icicle, Peshastin, Chumstick, and Mission
creeks (Figure 2.13). Steelhead may also spawn and rear in the Little Wenatchee and White
rivers and Chiwaukum Creek. The diversity of the Wenatchee population was reduced because
of past harvest and hatchery practices, hydropower development, and habitat degradation. The
Wenatchee steelhead population is currently distributed across several interconnected spawning
watersheds (Chiwawa, Nason, Icicle, Peshastin, Chumstick, and Mission), which increases
population diversity.

When considering the 9 factors (and 12 metrics identified in ICBTRT 2005 and shown in
Appendix B) that determine diversity and spatial structure, the Wenatchee steelhead population
is currently considered to be at a high risk of extinction (Table 2.2). The high rating was based
primarily on the proportion of natural spawners that consist of hatchery-produced fish (Appendix
B). The high proportion results from collecting broodstock a Dryden Dam, rather than within
specific spawning tributaries. Based only on abundance and productivity, the Wenatchee
steelhead population is not viable and has a greater than 25% chance of extinction in 100 years
(Figure 2.14). Combining all V SP parameters together (using method described in ICBTRT
2005), the Wenatchee steelhead population is not currently viable and has a moderate to high risk
of extinction (Table 2.5).

Entiat
Abundance

Between 1967 and 2003, escapement of naturally produced steelhead in the Entiat subbasin
ranged from 9 to 366 (Table 2.4; Figure 2.15). During this same time period, the 12-year
geometric mean ranged from 24 to 118 adults. The geometric mean at the time of listing (1997)
was 101 (Table 2.4; Figure 2.15).

Productivity

Assuming that hatchery fish are as effective as naturally produced steelhead, the return per
spawner ranged from 0.05 to 0.79 (Table 2.4). The 12-year geometric mean for this scenario
ranged from 0.18 to 0.32. The geometric mean at the time of listing (1997) was 0.25.

If hatchery fish do not contribute to returning adults, then the return per spawner ranged from
0.13t0 4.73 (Table 2.4). The 12-year geometric mean for this scenario ranged from 0.71 to 1.96.
The geometric mean at the time of listing (1997) was 0.81. The “true” productivity of Entiat
steelhead lies somewhere between this scenario and the scenario that hatchery produced
steelhead are as effective as naturally produced steelhead.

Spatial structure and diversity

Steelhead currently spawn and rear in the mainstem Entiat River and from RM 0.5
discontinuously upstream to RM 28. Spawning and rearing in the Mad River occurs from RM
1.3to RM 7.2 (Figure 2.16). Tributary use has been documented in lower Tillicum, Roaring,
Stormy creeks. The upstream extent of steelhead in Roaring Creek is unknown.
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The original diversity of the Entiat population was reduced because of the past harvest,
hydropower development including dams that blocked passage into the Entiat River, habitat
degradation, hatchery practices, and the GCFMP. Because of its small size (relative to other
subbasins in the Upper Columbia) and natural barriers, the Entiat subbasin offers limited
numbers of suitable habitat patches for steelhead. We note that the Entiat population was
probably always at an intermediate to high risk because of its small size, low capacity to produce
steelhead, and simple spatial structure.

When considering the 9 factors (and 12 metrics identified in ICBTRT 2005 and shown in
Appendix B) that determine diversity and spatial structure, the Entiat steelhead population is
currently considered to be at a high risk of extinction (Table 2.2). The high rating was based
primarily on the proportion of out-of-basin hatchery spawners (Appendix B). These spawners
consist of strays from the Wells and Wenatchee hatchery programs. Based only on abundance
and productivity, the Entiat steelhead population is not viable and has a greater than 25% chance
of extinction in 100 years (Figure 2.17). Combining all VSP parameters together (using method
described in ICBTRT 2005), the Entiat steelhead population is not currently viable and has a
moderate to high risk of extinction (Table 2.5).

Methow
Abundance

Between 1967 and 2002, escapement of naturally produced steelhead in the M ethow subbasin
ranged from 1 to 587 (Table 2.6; Figure 2.18). During this same time period, the 12-year
geometric mean ranged from 36 to 242 adults. The geometric mean the year before listing (1996)
was 205 (Table 2.6; Figure 2.18).

Productivity

Assuming that hatchery fish are as effective as naturally produced steelhead, the return per
spawner ranged from 0.01 to 1.20 (Table 2.6; Figure 2.19). The 12-year geometric mean for this
scenario ranged from 0.07 to 0.16. The geometric mean the year before listing (1996) was 0.09.

If hatchery fish do not contribute to returning adults, then the return per spawner ranged from
0.08t0 8.65 (Table 2.6; Figure 2.19). The 12-year geometric mean for this scenario ranged from
0.82 to 2.28. The geometric mean the year before listing (1996) was 0.84. The “true”
productivity of Methow steelhead lies somewhere between this scenario and the scenario that
hatchery produced steelhead are as effective as naturally produced steelhead.

Spatial structure and diversity

In the Methow subbasin, steelhead currently spawn and rear in the Twisp, mainstem Methow,
and Chewuch rivers, and in Beaver and Winthrop National Fish Hatchery creeks (Jateff and
Snow 2002). A few steelhead (based on less than 15 redds) also spawn in the Lost River and
Buttermilk, Boulder, Methow Hatchery, Eight-Mile, Little Bridge, Libby, Black Canyon, War,
Poorman, Eagle, and Lake creeks (Figure 2.20). No steelhead have been observed in Wolf creek.
The original diversity of the Methow population was reduced because of the GCFMP, past
harvest, hydropower development, and habitat degradation. The population is currently
distributed across three major watersheds (Twisp, Chewuch, and Upper Methow), which
increases population diversity and reduces risk from catastrophic events.
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When considering the 9 factors (and 12 metrics identified in ICBTRT 2005 and shown in
Appendix B) that determine diversity and spatial structure, the Methow steelhead population is
currently considered to be at a high risk of extinction (Table 2.2). The proportion of natural
spawners that were hatchery fish contributed most to this designation (Appendix B). Based only
on abundance and productivity, the Methow steelhead population is not viable and has a greater
than 25% chance of extinction in 100 years (Figur e 2.13). Combining all V SP parameters
together (using method described in ICBTRT 2005), the Methow steelhead population is not
currently viable and has a moderate to high risk of extinction (Table 2.5).

Okanogan
Abundance

Between 1967 and 2002, escapement of naturally produced steelhead in the Okanogan subbasin
ranged from 1 to 156 (Table 2.6; Figure 2.21). During this same time period, the 12-year
geometric mean ranged from 11 to 64 adults. The geometric mean the year before listing (1996)
was 53 (Table 2.6; Figure 2.21). In 2005, 300 redds were counted in the U.S. portion of the
Okanogan subbasin (Colville Tribes, personal communication).

Productivity

Assuming that hatchery fish are as effective as naturally produced steelhead, the return per
spawner ranged from 0.01 to 1.20 (Table 2.6; Figure 2.19). The 12-year geometric mean for this
scenario ranged from 0.07 to 0.16. The geometric mean the year before listing (1996) was 0.09.

If hatchery fish do not contribute to returning adults, then the return per spawner ranged from
0.08t0 8.65 (Table 2.6; Figure 2.19). The 12-year geometric mean for this scenario ranged from
0.82 to 2.28. The geometric mean the year before listing (1996) was 0.84. The “true”
productivity of Okanogan steelhead lies somewhere between this scenario and the scenario that
hatchery produced steelhead are as effective as naturally produced steelhead.

Spatial structure and diversity

Steelhead currently spawn in Omak Creek, Similkameen River, mainstem Okanogan River, and
occasionally spawn in other tributaries to the Okanogan river. Additionally, there are four
steelhead production areas within the Canadian portion of the Okanogan subbasin (Figure 2.22).
The original diversity of the Okanogan population was reduced because of the GCFMP, past
harvest, hydropower development, hatchery practices, and habitat degradation. The population is
currently distributed only across two watersheds (Omak and Similkameen), which decreases
population diversity and increases risk from catastrophic events.

When considering 9 factors (and 12 metrics identified in ICBTRT 2005 and shown in Appendix
B) that determine diversity and spatial structure, the Okanogan steelhead population is currently
considered to be at a high risk of extinction (Table 2.2). Based on abundance and productivity,
the Okanogan steelhead population is not viable and has a greater than 25% chance of extinction
in 100 years (Figure 2.16). Combining all V SP parameters together (using method described in
ICBTRT 2005), the Okanogan steelhead population is not currently viable and has a high risk of
extinction (Table 2.5).
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Upper Columbia Bull Trout

Because of alack of detailed information on the population dynamics of bull trout in the Upper
Columbia Basin, a different approach was used to estimate V SP parameters for bull trout. Bull
trout abundance was estimated as the number of redds times 2.0 to 2.8 fish per redd. This
approach provided a range of abundance estimates for bull trout within each core area (USFWS
2004, 2005). Productivity was based on trends in redd counts, while diversity was based on
general life-history characteristics of bull trout (resident, fluvial, and adfluvial) within each core
area. Although these parameters are less rigorous than the parameters used to estimate status of
spring Chinook and steelhead, they provide relative indices of abundance, productivity, and
diversity.

Wenatchee
Abundance

The USFWS, USFS, and WDFW have conducted bull trout spawning surveys in various streams
within the Wenatchee subbasin since the early 1980s. Bull trout redd surveys in the Wenatchee
subbasin have changed over time and different streams have different survey periods (e.g.,
White/Little Wenatchee from 1983 to present, Chiwawa from 1989 to present, Nason from 1996
to present, etc.). Numbers of redds have ranged from 2 to 123 in the White/Little Wenatchee
drainages, 1-15 in Nason Creek, and 93-462 in the Chiwawa drainage (Table 2.7). Surveys from
2000-2004 were conducted consistently across all populations and redds counts during this
period ranged from 309 to 607 in the core area.

Productivity

Directly comparable data from redd surveys for all the local populations only occurs from 2000
to present. For streams with long-term redd counts, numbers of redds have increased over time
(e.g., Chiwawa basin). However, there is a fair amount of variability in all the other populations
(Table 2.7). Number of redds for Little Wenatchee, Nason Creek, Ingalls Creek, and
Chiwaukum Creek are very low, and the location of spawning grounds in Icicle Creek is
unknown. However, multiple size classes of bull trout have been observed in upper Icicle Creek
during USFWS surveys in 1994, 1995, and 2004.

Spatial structure and diversity

Bull trout currently occur in the Chiwawa River, White River, Little Wenatchee River, Nason
Creek, Chiwaukum Creek, Icicle Creek, Peshastin Creek, Negro Creek, and Ingalls Creek
drainages (USFWS 2002) (Figure 2.22). Adfluvial, fluvial, and resident forms of bull trout exist
in the Wenatchee subbasin (USFWS 2002).

Entiat
Abundance

The U.S. Forest Service (USFS) has conducted bull trout redd surveys in the Entiat subbasin
since 1989, primarily in the Mad River (Table 2.7). Numbers have ranged from 10 to 52 reddsin
the Mad River and O to 46 redds in the Entiat River. The large increase in numbers of redds
counted in the Entiat River in 2004 resulted from increasing the survey area and changesin
survey effort.
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Productivity

Numbers of bull trout redds in the Entiat subbasin have increased since they were first counted in
1989, suggesting an increasing trend in production (Table 2.7).

Spatial structure and diversity

Bull trout occur in both the Mad and Entiat rivers (USFWS 2002) (Figure 2.22). Natural falls
currently restrict the distribution of migratory bull trout in the Entiat subbasin. However, there
have been minimal bull trout surveys conducted upstream from the falls. It is assumed that most
of the bull trout in the Entiat subbasin are fluvial fish, with perhaps a resident form in the upper
reaches of the Mad River drainage. Bull trout have been observed in Tillicum and Stormy creeks
(USFWS 2002). Recent studies suggest that bull trout from this core area use the mainstem
Columbia River for overwintering habitat and foraging (BioAnalysts Inc. 2002, 2003).

Methow
Abundance

Redd surveys in the Methow subbasin began in the early 1990s and were conducted by the
USFS, USFWS, WDFW, and others. Total numbers of redds within the subbasin have ranged
from 4 to 195 redds (Table 2.7). However, these are not valid estimates of abundance, because
not all bull trout spawning streams were surveyed annually, lengths of surveys reaches have
changed within a given stream, and survey methods have changed over time. Based on more
recent surveys (2000-2004), when survey methods were more similar, redd counts ranged from
12710 195. Thereisabull trout fishery in the Lost River. It is uncertain asto what effect this has
on the Methow core population. Another factor that may have affected bull trout abundance is
the closure of the steelhead fishery between 1997 and 2001.

Productivity

Numbers of redds counted in the Methow subbasin appear to have increased since the mid-
1990s. However, thistrend is an artifact of changing survey methods. Looking at recent years
(2000-2004), when survey methods were similar, there was a fairly stable number of redds
ranging from 147 in 2000 to 148 in 2004. Currently, there is insufficient datato establish atrend
for the entire core area. In the Twisp and the Upper Methow areas, redd counts are highly
variable, but reveal a decreasing trend since 2000 (Table 2.7).

Spatial structure and diversity

The distribution of bull trout in the Methow subbasin is somewhat less than it was historically.
Currently bull trout occur within the Twisp River, Chewuch River, Lake Creek, Wolf Creek,
Early Winters Creek, Upper Methow River, Lost River, Beaver Creek, Foggy Dew Creek, Crater
Cree, Eightmile Creek, Buttermilk Creek, Little Bridge Creek, North Creek, and Goat Creek
drainages (USFWS 2002) (Figure 2.22). Bull trout exist upstream of the anadromous fish barrier
on Early Winters Creek. The population structure of the Lost River is unknown, but likely
contributes to the genetic diversity of the Methow core population. The presence of bull trout in
the Gold Creek drainage is unknown. No redds have been observed there in recent years. The
USFWS believes that bull trout in Beaver Creek were reduced because of competition and
introgression with brook trout, irrigation diversions, and fish passage problems (J. Craig,
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USFWS, personal communication). Resident, fluvial, and adfluvial forms still occur in the
Methow subbasin (USFWS 2002).
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Table 2.1 Adult (age >3) spawner-to-spawner return estimates and 12-year geometric means (GM) of spawners (S) and returns per spawner (R/S)
for Upper Columbia spring Chinook. Return levels for brood years 1960-1969 were adjusted to reflect historical average harvest. Spawner
numbers include both hatchery and naturally produced fish. Data are from T. Cooney (NOAA Fisheries).

5 Wenatchee Entiat Methow

Q
% 2 c % o & 2 c % v & 2 c % v &
o % % I g s % % I g s % % I g s
o & x 0] 3 @ 0) 3 @ [0)
60 | 2371 | 3290 1.39 365 998 2.73 2313 | 3587 1.55

61 | 1540 | 4290 2.79 137 528 3.86 665 | 2751 4.14

62 | 3056 | 5645 1.85 359 863 2.41 2813 | 3863 1.37

63 | 1874 | 4524 2.41 452 786 1.74 2093 | 2624 1.25

64 | 2771 | 4514 1.63 1197 727 0.61 4198 | 2010 0.48

65 | 3523 | 3588 1.02 324 424 1.31 1556 | 1655 1.06

66 | 6718 | 2082 0.31 957 260 0.27 4927 | 1499 0.30

67 | 3978 | 2390 0.60 786 329 0.42 2621 | 1683 0.64

68 | 4663 | 4106 0.88 786 406 0.52 1958 | 2082 1.06

69 | 3959 | 3797 0.96 415 525 1.26 1405 | 1825 1.30

70 | 3026 | 3308 1.09 218 407 1.87 1824 | 1760 0.97

71| 1589 | 2722 171 | 2977 1.19 424 342 0.81 451 112 | 1535 | 1371 0.89 | 2061 1.02
72 | 2783 | 2326 0.84 | 3017 1.14 190 246 1.30 427 1.05 | 1644 | 1099 0.67 | 2003 0.95
73 | 5863 | 3818 0.65 | 3372 1.01 714 732 1.03 490 094 | 2415 | 2443 101 | 2231 0.85
74 | 1989 | 2652 1.33 | 3254 0.99 274 788 2.87 480 096 | 1193 | 1828 153 | 2077 0.86
75 | 3765 | 1207 0.32 | 3449 0.83 486 257 0.53 482 0.87 | 2108 449 021 | 2078 0.74
76 | 2401 | 1491 0.62 | 3408 0.77 147 299 2.03 405 0.96 713 389 055 | 1793 0.75
77 | 2862 | 2342 0.82 | 3349 0.76 533 321 0.60 422 0.90 | 1986 445 0.22 | 1830 0.66

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan 48

August 2007




5 Wenatchee Entiat Methow
Q
% 2 £ % dd § 2 £ % dd § 2 £ % old §
S 3 2 P z = 3 2 R z = 3 2 R = -
@ %) 2 O & @ O & @ O
78 | 3772 | 2593 0.69 | 3192 0.81 | 1016 315 0.31 424 091 | 2601 507 0.20 | 1735 0.63
79 | 1063 | 1406 1.32 | 2859 0.86 253 277 1.09 386 0.98 524 480 092 | 1517 0.65
80 | 1519 | 3025 1.99 | 2604 0.92 334 208 0.62 360 1.00 438 | 1064 243 | 1339 0.70
81 | 1595 | 4045 254 | 2414 1.00 296 344 1.16 350 0.99 467 735 157 | 1222 0.71
82 | 1819 | 2873 158 | 2314 1.03 334 249 0.75 362 0.92 558 | 1355 243 | 1107 0.76
83 | 3286 | 1693 052 | 2459 0.93 334 226 0.68 355 0.91 861 | 1190 1.38 | 1055 0.79
84 | 2341 | 1105 047 | 2423 0.89 265 55 0.21 365 0.78 929 | 1167 1.26 | 1006 0.84
85 | 4529 | 1380 030 | 2372 0.84 359 184 0.51 345 073 | 1232 | 1081 0.88 951 0.83
86 | 2674 886 0.33 | 2431 0.74 327 146 0.45 350 0.63 909 733 0.81 930 0.78
87 | 1878 | 1065 057 | 2294 0.78 200 86 0.43 325 0.62 | 1496 726 0.49 903 0.84
88 | 1692 696 041 | 2228 0.75 209 232 1.11 335 059 | 1641 | 1963 1.20 968 0.90
89 | 1349 829 0.61 | 2093 0.74 115 153 1.33 294 0.63 | 1144 668 0.58 925 0.97
90 927 183 0.20 | 1862 0.66 259 41 0.16 263 059 | 1104 59 0.05 861 0.87
91 552 122 0.22 | 1763 0.57 100 22 0.22 243 0.52 550 78 0.14 865 0.74
92 | 1080 70 0.06 | 1713 0.43 131 44 0.34 225 049 | 1630 173 0.11 965 0.57
93 | 1179 124 011 | 1671 0.33 312 58 0.19 226 042 | 1357 206 0.15 | 1054 0.47
24 275 205 0.75 | 1427 0.31 75 38 0.51 199 0.41 293 145 0.49 999 0.41
95 51 229 453 | 1008 0.37 18 34 1.91 156 0.45 33 172 5.21 761 0.46
96 158 506 3.20 805 0.44 44 132 2.99 135 0.56 * 822
97 385 | 1768 4.59 656 0.55 81 291 3.59 119 0.66 339 | 1289 3.80 665 0.48
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98 183 686 3.76 524 0.67 53 250 4,72 102 0.80 * 588
99 119 248 2.09 417 0.74 59 14 0.25 92 0.76 79 112 1.41 480 0.51
00 620 383 152 90 805 447
01 4446 423 444 101 9904 555
02 1651 444 246 100 2622 605
03 539 443 238 108 1047 645

* Nearly al spring Chinook spawners returning to the Methow in 1996 and 1998 were collected for hatchery broodstock. There were no spawning
surveys conducted in those years to determine if some fish escaped and spawned in the Methow subbasin.
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Table 2.2 Goals, associated mechanisms, factors, and levels of risk (L-low; M-medium; H-high) for diversity and spatial structure of Upper
Columbia spring Chinook and steelhead. Table was devel oped following guidance from ICBTRT (2005a) (see Appendix B). Wen = Wenatchee,
Ent = Entiat, Met = Methow, and Okan = Okanogan.

Spring Chinook Steelhead
Goal Mechanism Factor Wen | Ent | Met | Wen | Ent | Met | Okan
Allowing natural rates and Maintain natural distribution of Number and spatial arrangement L M L L M L H
levels of spatially mediated spawning aggregates of spawning areas
processes -
Spatial extent or range of
population
Increase or decrease gaps or
continuities between spawning
aggregates
Maintaining natural levels of Maintain natural patterns of Major life-history strategies H H H H H H H
variation phenotypic and genotypic - —
expression Phenotyplc variation
Genetic variation
Maintain natural patterns of gene | Spawner composition
flow
Maintain occupancy in a natural Distribution of population across
variety of available habitat types habitat types
Maintain integrity of natural Selective in natural processes or
systems impacts
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Table 2.3 Viability ranking of current populations of Upper Columbia River spring Chinook (spatial structure/diversity based on Table 2.3;
Abundance/Productivity based on Figur e 2.4 and Figure 2.7) (table devel oped based on guidance from ICBTRT 2005a) (see Appendix B)

Spatial Structure/Diversity Risk

Very Low Low Moderate High
Very Low (<1%)
Low (1-5%)
Abundance/Productivity
Risk
Moderate (6-25%)
Wenatchee
High (>25%) Entiat
Methow
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Table 2.4 Summary statistics for naturally produced (NP) steelhead escapement and run reconstruction for Wenatchee and Entiat populations. GM
= 12-year geometric mean; HE = hatchery effectiveness. See Appendix C for a detailed description of run reconstructions.

NP steelhead GM NP steelhead Returns per GM Returns per
escapement escapement Returns spawner spawner
GMHE= | GMHE=
Year Wenatchee Entiat Wenatchee Entiat Wenatchee | Entiat | HE=0 HE=1 0 1
1967 1316 168 257 33 0.20 0.14
1968 1878 240 244 31 0.13 0.08
1969 858 110 173 22 0.20 0.09
1970 138 18 137 18 0.99 0.31
1971 377 48 110 14 0.29 0.05
1972 150 19 191 24 1.27 0.17
1973 219 28 300 38 1.37 0.18
1974 82 10 284 36 3.46 0.47
1975 97 12 229 29 2.37 0.32
1976 184 24 249 32 1.35 0.28
1977 450 58 249 32 0.55 0.11
1978 146 19 290 37 276 35 1.88 0.33 0.75 0.18
1979 305 39 256 33 459 59 151 0.28 0.88 0.19
1980 176 22 210 27 774 99 4.40 0.79 1.19 0.22
1981 355 45 196 25 1034 132 291 0.58 1.48 0.26
1982 70 9 185 24 1368 175 1.54 0.26
1983 679 87 194 25 1318 168 1.94 0.24 1.83 0.30
1984 683 87 220 28 1883 241 2.76 0.43 1.96 0.32
1985 1382 177 257 33 1406 180 1.02 0.19 191 0.32
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NP steelhead GM NP steelhead Returns per GM Returns per
escapement escapement Returns spawner spawner
GMHE= | GMHE=
Year Wenatchee Entiat Wenatchee Entiat Wenatchee | Entiat | HE=0 HE=1 0 1

1986 1315 168 323 41 1011 129 0.77 0.20 1.66 0.30
1987 1993 255 416 53 723 92 0.36 0.16 1.40 0.28
1988 1062 136 482 62 1125 144 1.06 0.36 1.37 0.29
1989 1676 214 538 69 536 69 0.32 0.18 1.31 0.30
1990 594 76 604 1 524 67 0.88 0.26 1.22 0.29
1991 1036 133 669 86 432 55 0.42 0.26 1.08 0.29
1992 830 106 761 97 485 62 0.58 0.15 0.90 0.25
1993 507 65 784 100 437 56 0.86 0.28 0.81 0.23
1994 471 60 919 118 301 39 0.64 0.13 0.79 0.22
1995 673 86 919 117 369 47 0.55 0.18 0.71 0.22
1996 393 50 877 112 1111 142 2.82 0.56 0.71 0.22
1997 410 52 793 101 1941 248 4.73 0.74 0.81 0.25
1998 273 35 696 89

1999 443 57 614 78

2000 1196 153 620 79

2001 2864 366 648 83

2002 1291 165 691 88

2003 1588 203 716 92
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Table 2.5 Viability ranking of current populations of Upper Columbia River steelhead (spatial structure/diversity based on Table 2.3;
Abundance/Productivity based on Figure 2.14 and Figure 2.17) (Table developed based on guidance from ICBTRT 2005a; see Appendix B)

Very Low (<1%)

Low (1-5%)

Abundance/Productivity
Risk

Moderate (6-25%)

High (>25%)

Spatial Structure/Diversity Risk

Very Low Low Moderate High

Okanogan
Wenatchee
Entiat
Methow
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Table 2.6 Summary statistics for naturally produced (NP) steelhead escapement and run reconstruction for Methow and Okanogan populations.
GM = 12-year geometric mean; HE = hatchery effectiveness. See Appendix C for a detailed description of run reconstructions

NP steelhead GM NP steelhead Returns per

escapement escapement Returns spawner GM Returns per spawner
Year | Methow Okanogan Methow Okanogan Methow | Okanogan | HE=0 | HE=1 | GMHE=0 | GMHE=1
1967 135 36 161 43 1.19 0.75
1968 565 150 124 33 0.22 0.14
1969 268 71 30 8 0.11 0.05
1970 69 18 17 5 0.24 0.08
1971 278 74 21 6 0.08 0.01
1972 35 9 68 18 1.92 0.17
1973 27 7 112 30 412 0.19
1974 11 3 84 22 7.49 0.34
1975 1 1 57 15
1976 95 25 66 17 0.70 0.06
1977 161 43 99 26 0.62 0.06
1978 17 5 57 17 151 40 8.65 0.78 0.82 0.13
1979 101 27 55 16 128 34 1.26 0.11 0.83 0.11
1980 9 2 39 12 124 33 1.20 0.95 0.13
1981 143 38 37 11 185 49 1.29 0.12 1.21 0.14
1982 186 49 41 12 264 70 1.42 0.08 1.44 0.14
1983 e 21 36 11 290 e 3.75 0.04 2.13 0.16
1984 125 33 41 12 474 126 3.78 0.09 2.28 0.15
1985 239 64 49 14 392 104 1.64 0.06 2.08 0.14
1986 262 70 63 19 364 97 1.39 0.08 1.75 0.12
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NP steelhead GM NP steelhead Returns per

escapement escapement Returns spawner GM Returns per spawner
Year | Methow Okanogan Methow Okanogan Methow | Okanogan | HE=0 | HE=1 | GMHE=0 | GMHE=1
1987 453 120 105 28 340 90 0.75 0.13 1.62 0.12
1988 316 84 116 31 455 121 1.44 0.24 1.73 0.13
1989 401 106 126 33 147 39 0.37 0.08 1.65 0.14
1990 315 83 160 42 99 26 0.31 0.06 1.22 0.11
1991 552 146 184 49 68 18 0.12 0.02 0.99 0.10
1992 252 67 242 64 91 24 0.36 0.04 0.91 0.07
1993 130 34 240 64 130 35 1.01 0.10 0.89 0.07
1994 90 24 226 60 116 31 1.29 0.07 0.89 0.07
1995 e 20 226 60 213 56 2.76 0.31 0.86 0.08
1996 140 37 228 60 374 99 2.67 0.14 0.84 0.09
1997 66 17 205 54
1998 151 40 195 52
1999 326 86 190 50
2000 316 84 190 50
2001 587 156 196 52
2002 434 115 202 53
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Table 2.7 Bull trout redd counts from streams in the Upper Columbia Basin for years 1983-2003 (data from USFWS and USFS)

Stream
/drainage | 83 | 84 | 85 | 86 | 87 | 88 | 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04

Wenatchee Core Area

White/Little 45 20 4 2 11 32 33 7 37 26 45 48 26 29 18 35 44 65 22 | 123 64 54
Wenatchee

Chiwaukum 29 35 42 23
watershed

Nason 3 1 9 15 13 3 7 3 15
watershed

Chiwawa 176 93 | 332 | 255 | 230 | 207 | 405 | 358 | 324 | 347 | 462 | 400 | 254 | 437 | 421 | 376
watershed

Peshastin 0 1 5 9
watershed

Total: 45 | 20 4 2| 11| 32| 209 | 100 | 369 | 281 | 275 | 255 | 431 | 390 | 343 | 391 | 521 | 478 | 309 | 607 | 539 | 468

Entiat Core Area

Mad River 18 17 21 16 10 17 16 23 23 43 30 45 34 26 52 37
Entiat River 3 3 2 0 1 6 1 4 7 5 46
Total: 18 17 21 16 10 20 19 25 23 44 36 46 38 33 57 83

Methow Core Area

Upper 7 33| 26| 15| 13 1 5| 27| 60 22
Methow
watershed
Chewuch 22 | 13 9 8 0| 18| 31| 22| 20| 10
watershed
Twisp 4 5 4| 25 0 2| 8 | 101 | 105 | 76 | 93| 86 | 101
watershed
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Stream
/drainage | 83 | 84 | 85 | 86 | 87 | 88 | 89 90 91 92 93

94

95

96

97

98

99

00

01

02

03

04

Middle
Methow
watershed

27

29

26

20

19

21

36

Lower
Methow
watershed

Total: 11 5

80

44

31

135

131

165

154

195

127

169
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Wenatchee Spring Chinook
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Figure 2.1 Spring Chinook spawners and returns per spawner (R/S) and their 12-year geometric
means (GM) in the Wenatchee subbasin during the period 1960 to 1999. Spawner numbers include
both hatchery (minus thosein Icicle Creek) and naturally produced fish.
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Figure 2.3 Current and potential distribution of spring Chinook in the Wenatchee
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Viability Curve for Wenatchee and Methow Spring Chinook
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Figure 2.4 Viability curvefor Wenatchee and M ethow spring Chinook salmon. For the Wenatchee and
Methow populations to be viable, their abundance/productivity scores must fall abovethe viability
curve Variability should be considered as the abundance/productivity estimates approach viability
criteria. Viability curveisfromthe ICBTRT (20054). This plan recognizes that as abundance and
productivity values approach the minimum viability thresholds it will be necessary to incorporate
uncertainty and measurement error regarding the status of each population.
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Figure 2.5 Spring Chinook spawners and returns per spawner (R/S) and their 12-year geometric
means (GM) in the Entiat subbasin during the period 1960 to 1999. Spawner numbers include both
hatchery and naturally produced fish.
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Viability Curve for Entiat Spring Chinook
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Figure 2.7 Viability curvefor Entiat spring Chinook. For the Entiat population to be viable, its
abundance/productivity score must fall above the viability curve Variability should be considered asthe
abundance/productivity estimates approach viability criteria. Viability curveisfrom the ICBTRT (2005a).
This plan recognizes that as abundance and productivity values approach the minimum viability
thresholds it will be necessary to incorporate uncertainty and measurement error regarding the status of
each population.
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Figure 2.8 Spring Chinook spawners and returns per spawner (R/S) and their 12-year geometric
means (GM) in the Methow subbasin during the period 1960 to 1999. It is assumed that all spawners
in 1996 and 1998 were collected for hatchery broodstock. Spawner numbers include both hatchery
and naturally produced fish.
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Figure 2.10 Escapement of naturally produced steelhead in the Wenatchee subbasin
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Wenatchee and Entiat Steelhead

H=0; Hatchery fish do not contribute to returning adults
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Return/spawner

Figure 2.11 Returns per spawner (R/S) of naturally produced steehead in the Wenatchee
and Entiat subbasins. Returns per spawner are shown for hatchery fish that are as
reproductively successful as naturally produced fish (H = 1) and hatchery fish that have no
reproductive success (H = 0)
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Viability Curve for Wenatchee and Methow Steelhead
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Figure 2.13 Viability curvefor Wenatchee and Methow stedhead. Thisfigureis based on the assumption
that hatchery fish have no reproductive success. Variability should be considered asthe
abundance/productivity estimates approach viability criteria. Viability curveisfrom the ICBTRT (2005a).
This plan recognizes that as abundance and productivity values approach the minimum viability
thresholds it will be necessary to incorporate uncertainty and measurement error regarding the status of

each population.
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Viability Curve for Entiat and Okanogan Steelhead
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Figure 2.16 Viability curvefor Entiat and Okanogan stedhead. Assumes hatchery fish have no
reproductive success. Variability should be considered as the abundance/productivity estimates
approach viability criteria. Viability curveisfromthe ICBTRT (2005a). This plan recognizes that as
abundance and productivity val ues approach the minimum viability thresholds it will be necessary to
incorporate uncertainty and measurement error regarding the status of each population.
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Methow and Okanogan Steelhead
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Figure 2.18 Returns per spawner of naturally produced steelhead in the M ethow and Okanogan
subbasins. Returns per spawner are shown for hatchery fish that have no reproductive success (H
= 0) and hatchery fish that are asreproductively successful as naturally produced fish (H = 1).

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan
August 2007



L R e S e
N S T ] Cu et S g -Sraa e (RO
Vi Ao o S | Steamnal]

[ T

AU R e

EE oo

RAagad il MNGT Spasning aieas: Sta el

W
G
" [

o =] 12 12 24 30 Miles
-]

Figure 2.19 Current and potential distribution of stedlhead in the Methow subbasin

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan
August 2007



600

550

500

450 A

400

Number of fish

200 A

Figur e 2.20 Escapement of naturally produced steelhead in the Okanogan subbasin

Okanogan Steelhead

== Okanogan
== GEO-M Okanogan

350 A

300 A

250 A

Delisting criteria (geo-mean)

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan

August 2007

79



1

Fdiir Lakn i

Whitegtpne |
Creek N

Salmmf‘wtil g {
".

:Mrg"_j e
i,
; 3

L,

Bo2--f

2
i
-

W+ CUACY BR BATIED Waal SHEEIL

B -
i
: I.

"
lifv‘d‘ ik Labs

? \ Dan Canyon
|

Figure 2.21 Current and potential distribution of stedlhead inthe U.S. portion of the Okanogan subbasin

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan

August 2007



Canada

o)
el

) = 7 Dw_-_-ml ; i
i

Lagend- Bifl Tron

& Favy
= =0

B Trowl- Upper Taumbia Recovery Uint
| - F

Figure 2.22 Current and potential distribution of bull trout in the Upper Columbia Basin

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan
August 2007



1

3 Factors for Decline

3.1 Social, Cultural, and Economic Factors 3.7 Habitat

3.2 Public Policy 3.8 Ecological Factors

3.3 Management Actions 3.9 Factors Outside the ESU and DPS
3.4 Harvest 3.10 Interaction of Factors

3.5 Hatcheries 3.11 Current Threats

3.6 Hydropower 3.12 Uncertainties

Historic and current human activities and governmental policies acting in concert with natural
events have affected abundance, productivity, spatial structure, and diversity of Upper Columbia
spring Chinook salmon, steelhead, and bull trout populations. A brief discussion follows of
factorsthat limit the abundance, productivity, spatial structure, and diversity of spring Chinook,
steelhead, and bull trout in the Upper Columbia Basin. A more detailed discussion can be found
in the Bull Trout Draft Recovery Plan (USFWS 2002), watershed plans, and subbasin plans.

3.1 Social, Cultural, and Economic Factors

Humans, salmon, and trout colonized and expanded their range in the Columbia River Basin
after the most-recent Ice Age (10,000-15,000 years BP). Native Americans developed a culture
that relied extensively upon anadromous fish for sustenance in some portions of the area (Craig
and Hacker 1940). Their catches increased as their populations rose and techniques of fishing
developed. Native Americans captured large numbers of fish for both sustenance and trade,
particularly at partial obstacles for fish passage. Their religion, heritage, and economy centered
on salmon and other native species.

Native Americans in the Upper Columbia Basin generally had access to an abundant fish
resource comprised of spring, summer, and fall runs of Chinook salmon, coho, and sockeye, and
steelhead/rainbow as well as bull trout, cutthroat trout, Pacific lamprey, suckers, and white
sturgeon. Historically, populations within the Columbia Basin varied widely from year to year
and may have ranged from 6-16 million salmon and steelhead (Chapman 1986; NPPC 1986).
Estimates of pre-development salmon and steelhead numbers were based on maximum catches in
the latter part of the 1800s and assumed catch rates by all fishing gear. Inherent in such
calculations is the assumption that fish populations in the 1800s represented a reasonable
expression of average effects of cyclic variation in freshwater and ocean habitat conditions.
Annual peak catchesin the 1800s by all fishers may have included 3-4 million salmon and
steelhead (Chapman 1986). Tota run size for al salmon and steelhead recently (since 1980) has
ranged from 1 to 2 million fish. About three-quarters of recent spring Chinook and summer
steelhead runs have consisted of fish cultured to smolt size in hatcheries.

Bull trout have also experienced a reduction in abundance and distribution within their historical
range in the coterminous (lower 48 gates) United States (USFWS 2002). Throughout their
historic range there have been local extirpations (e.g., Coeur d’ Alene River Basin). Evenin the
absence of reliable historical population estimates, it is reasonable to assume that bull trout in the
Upper Columbia Basin are less abundant today than they were historically. For example, bull
trout are believed to be functionally extirpated in the Lake Chelan and Okanogan subbasins (i.e.,
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few individuals may occur there but do not constitute a viable population). The USFWS (2002)
considers bull trout in the Chelan and Okanogan subbasins as “occupancy unknown.”
Consequently, they are currently less widely distributed in the Upper Columbia Basin than they
were historically.

Several social/economic factors depressed numbers of spring Chinook, steelhead, and bull trout
sufficiently to lead to ESA listing. With regard to salmon and steelhead, Lackey (2001) wrote:

The depressed abundance of wild stocks was caused by awell known but
poorly understood combination of factors, including unfavorable ocean or
climatic conditions; excessive commercial, recreational, and subsistence
fishing; various farming and ranching practices; dams built for electricity
generation, flood control, and irrigation, as well as many other purposes,
water diversions for agricultural, municipal, or commercial requirements;
hatchery production to supplement diminished runs or produce salmon for the
retail market; degraded spawning and rearing habitat; predation by marine
mammals, birds, and other fish species; competition, especially with exotic
fish species; diseases and parasites; and many others. Technocrats continue to
vigoroudy debate what proportion of the decline is attributable to which
factor.

3.2  Public Policy

Public policy is a course of governmental action or inaction in response to social and
environmental problems. It is expressed in goals articulated by political leadersin formal
statutes, rules, and regulations; and in the practices of administrative agencies and courts charged
with implementing or overseeing programs. Some policies can have negative effects on the
survival of salmon, steelhead, and bull trout. For example, early efforts by the Corp of Engineers
to minimize the effects of floods included diking, channelization, and removal of woody debris.
These efforts reduced habitat diversity and species productivity. Another example that negatively
affected the viability of bull trout included the directed bull trout fishery (reduction program) by
the Washington Department of Game (WDG) in the region.

The Marine Mammal Protection Act of 1976 afforded pinnipeds (seals and sea lions) protection
from killing by humans. These animals increased sharply in abundance thereafter (Fresh 1996).
The National Research Council (NRC 1996) discussed the potential for effects on salmon and
steelhead. They concluded that such predation was “probably not a major factor in the current
decline of salmon in general.” However, in some years about 50% of the salmon and steelhead in
the Snake River show markings or scarsthat could be attributed to pinnipeds (from Fish Passage
Center weekly reports). Although pinnipeds and salmon coexisted long before man interfered
ecologically, human alterations and management practices throughout the species range have
resulted in a reduction in salmon and steelhead abundance to the point that increased or targeted
predation can have more significant effects on population viability.

As another example, the Corps of Engineers dredges shipping channels in the lower Columbia
River and has created artificial islands with the spoils. Caspian terns have exponentially
increased in the Columbia River estuary after dredge spoils created near-ideal nesting sites
within the boundaries of a USFWS refuge. Many PIT tags have been found on artificial island
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sites, demonstrating that terns may be very important predators on smolts that must pass through
the estuary to reach the sea.

Public policy clearly has more ubiquitous influences, both direct and indirect, than the foregoing
examples (NRC 1996). Mainstem dams are a direct outgrowth of public policy, constructed by
the federal government (Chief Joseph, Grand Coulee, and four mainstem Columbia River dams
downstream from the Snake River) or by public utilities licensed by the Federal Energy
Regulatory Commission (Wells, Rocky Reach, Rock Island, Wanapum, and Priest Rapids dams).

The Washington State Office of Financial Management has projected that human population
growth will nearly double in the next two decades in many areas in the Upper Columbia region,
placing further pressure on natural resources and the environment

(http://www.of m.wa.gov/pop/gma/). Local governments apply these projections as they relate to
their planning population allocation to urban growth areas and rural lands.

3.2.1 Local Government Policies, Regulations, and Programs

The local governments (cities, towns, counties, and Colville Tribes) in the Upper Columbia
Region have a significant role in the development, adoption, implementation, and enforcement of
land-use regulations that address existing and future threatsto listed species. In Washington
State, land-use planning and awide array of environmental protection programs are mandated at
the state level, but developed, adopted, and implemented at the local level (e.g., counties, cities,
and towns). The same is generally true with the Colville Tribes, although their statutory authority
is derived from federal regulations and related obligations. This means that threats to recovery of
listed species from future development, land uses, and land and facilities management activities
can be best addressed by local governments and the Tribes, including criteria regarding
development, adoption, implementation, monitoring, and enforcement of land use and
environmental protection regulations that affect the habitat of listed species.

Local government programs and regulations that potentially affect listed species can be divided
into the following categories:

e Comprehensive Plans (land use, water, wastewater, sormwater, sold waste, etc.)
e Implementing Regulations (zoning, critical areas, shorelines, development standards, etc.)

e Permitting Processes (conditional use, substantial development, building, variance,
exemptions, etc.)

e Code Enforcement/Compliance
e Environmental Review (SEPA and NEPA)

The local governments in the Upper Columbia Region and Tribes have numerous policies,
regulations, and programs that are designed to avoid or minimize impacts to the environment
from activities associated with human land use and management activities. The decline in salmon
and trout habitat has resulted from numerous diverse human activities and natural processes over
abiologically short period of time. Many of the activities that contributed to decline in salmon
habitat conditions occurred before current policies, regulations, and programs were enacted.
Therefore, the existence of degraded habitat does not necessarily mean that local government and
Tribal policies, regulations, and programs are inadequate, as most were non-existent during the
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period of decline. However, as part of the recovery planning process, areview of programs that
are now in place was undertaken to determine if either compliance or implementation can be
improved to aid in recovery.

The review process began by generating a list of specific plans, programs, and activities under
the purview of local governments. For each plan, program, and activity, their purpose was
described and their relationships to recovery of listed species, V SP parameters, and ESA threats
criteriawere evaluated (Appendix D). The review process found that most of the local
governments in the region are either in compliance or are actively working on obtaining
compliance on awide array of state and federal programs aimed at protecting, restoring, and
enhancing the environment (Appendix D).

3.3 Management Actions

Golder Associates (2004) recently compiled alist of management programs related to fish and
wildlife from 25 federal, state, and local agencies and governments in the Upper Columbia basin.
They gathered the information through a review of existing documents and websites, and through
direct contact with agencies. Management programs, sponsors or lead agencies, area affected by
the program, the goal of the program, and a determination of the threats of the program to
Chinook, steelhead, and bull trout are listed in Appendix E.

In sum, there are at least 132 management programs and projects being implemented in the
Upper Columbia Basin. If the programs are implemented correctly and monitored for
compliance, most of the programs (103 programs) promote the survival of spring Chinook,
steelhead, and bull trout; 16 should have no effect or may promote survival.*” Thirteen programs
may threaten the viability of Chinook, steelhead, and bull trout in the Upper Columbia Basin. All
hatchery programs have the potential to threaten viability by reducing the diversity of locally
derived stocks. For example, the Entiat and Leavenworth National Fish Hatchery programs use
out-of-basin stocks, which if stray into natural spawning areas, may affect the diversity and
perhaps spawning success of naturally produced spring Chinook and steelhead (see Section 3.5).
On the other hand, hatchery programs may also support recovery by increasing abundance of
listed species. The U.S. Bureau of Reclamation (BOR) and the Army Corps of Engineers
(ACOE) have programs that may threaten the viability of Chinook, steelhead, and bull trout
populations. The Chief Joseph Dam Project (ACOE) and the Okanogan Project (BOR) probably
affected or may affect spatial structure and productivity by reducing connectivity and decreasing
stream flows needed for rearing and spawning. Programs that are designed to protect property
and lives from flood damage can decrease viability of populations by decreasing habitat diversity
and complexity. This plan does not advocate programs that could result in loss of property or

“" Threats to viability were determined by asking two general questions: (1) does the program affect the
biology of Chinook, steelhead, and bull trout and (2) does the program affect the environment in which
the fish live? Issues considered under the biology of the fish included affects to abundance, spatial
structure, genetics, fecundity, survival, habitat use, and community structure. I1ssues considered under the
environment included affects to water quality, flows and hydrology, habitat access, habitat quality,
channel condition, riparian condition, and watershed condition. If a given program could negatively affect
any of these attributes, the program was considered a possible threat to the viability of the fish.
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lives. The point here isthat some of these programs are not necessarily consistent with measures
for establishing viable fish populations.

A management practice that deservesto be highlighted is the introduction of exotic fish species
into the Upper Columbia Basin. Of the approximately 41 fish species in the Upper Columbia
Basin, 16 are exotics (see Section 2.2). One species, brook trout, threatens the viability of bull
trout in the Upper Columbia Basin. Brook trout are well established in several streamsin the
Wenatchee, Entiat, Lake Chelan, Methow, and Okanogan subbasins. Hybridization between
brook trout and bull trout has been observed in the Chiwawa Basin and in Icicle Creek (T.
Hillman, BioAnalysts, personal observation). Hybridization “pollutes’ the bull trout gene pool
and can result in offspring that are often sterile. Brook trout can also displace bull trout from
rearing areas. In some streams (e.g., Big Meadow, Beaver, and Eightmile creeks), brook trout are
so well established that they may have greatly reduced the numbers of bull trout in them
(USFWS 2002). Current fishing regulations limit the harvest of exotic species. This protects
exotic species and could be considered athreat as it reduces potential harvest of fish that
compete or prey on ESA-listed species.

3.4 Harvest

It isunlikely that aboriginal fishing (pre-1930s) was responsible for spring Chinook and
steelhead declines in the Columbia River (Craig and Hacker 1940; Chapman 1986; Lackey
1999). Their artisanal fishing methods (Craig and Hacker 1940) were incapable of harvesting
Upper Columbia River spring Chinook and summer steelhead at rates that approached or
exceeded optima for maximum sustained yield, probably 68% and 69% for spring Chinook and
steelhead, respectively, as estimated in Chapman (1986).

Even the large aboriginal fishery in the upper reaches of the Columbia River did not significantly
reduce the abundance of anadromous fish. The fishery at Kettle Falls, which is presently
submerged under the waters of Lake Roosevelt, was second only to Celilo Fallsin its overall
ceremonial significance and productivity. In the 1800s, before establishment of commercial
fisheriesin the lower Columbia River, the combined aboriginal harvest of salmon and steelhead
in the Upper Columbia River was estimated in excess of two million pounds annually (Koch and
Cochran 1977).

Commercial fishing had a significant effect on the abundance of salmon and steelhead in the
Columbia River. An intense industrial fishery in the lower Columbia River, employing traps,
beach seines, gillnets, and fish wheels, developed in the latter half of the 1800s. In the early
1900s, troll fisheries developed to catch salmon even before they reached the Columbia River.
The late-spring and early summer Chinook salmon returns, which constituted the heart of the
Columbia River runs, were decimated by the early 1900s (Thompson 1951). Asthese run
components rapidly declined, fishing shifted earlier, later, and to other species. These changes,
for atime, numerically masked the precipitous decline in the sought-after late-spring and early
summer fish.
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By the early 1930s, mean escapement of spring Chinook into the Upper Columbia Basin
upstream from Rock Island Dam had declined to fewer than 3,000 fish.*® That escapement would
represent perhaps 12,000 fish arriving in the lower Columbia River, inasmuch as fishing rates
exceeded 75% in that period. Mean returns of steelhead to the Upper Columbia Basin were lower
than 4,000 fish in the first part of the 1930s. Harvest rates of 70%, and probably higher, were
common before the 1940s. If one assumes a 70% harvest rate, returns of Upper Columbia
steelhead to the estuary may have amounted to about 13,000 fish.

By the 1930s and 1940s, restrictions on fishing time and gear had increased. For example, purse
seines were outlawed in 1917, whip seines in 1923, fish wheelsin 1927 (in Oregon), seines and
traps east of Cascade Locks in Oregon in 1927, drag seines, traps, and set netsin 1935
(Washington), and seasons were gradually shortened. Catch rates almost certainly were much
higher than those appropriate for maximum sustained yield for several decades before then.
Presently, fishing rates have been reduced well below historical levels and approach about 12%
for spring Chinook and 13% for steelhead.*®

Intensive harvest not only affected abundance and productivity of fish stocks, but probably also
the diversity of populations. Intense size-selective fishing is known to alter genetics of salmon
with the result that adult size declines. Historically, intense gillnetting (a method that selectively
captures larger fish) in the Columbia River may have increased the proportion of smaller fish in
escapements, with potential increases in jack fractions and reduced fecundity of females. Three-
ocean spring Chinook adults may have been selected against at earlier high fishing rates. Harvest
may have truncated run-timing characteristics or separated runsinto early and late components.
Harvest aso reduced escapements of adults into tributaries, resulting in a reduction of marine-
derived nutrients into tributaries.

Fishing was likely an important factor leading to the decline of bull trout in the Upper Columbia
Basin. Certain areas within the basin were targeted bull trout fisheries, and large numbers of bull
trout were harvested (WDFW 1992). For example, bull trout were harvested commercially in
Lake Chelan (Brown 1984). Currently, with the exception of a bull trout fishery on the Lost
River, bull trout harvest is prohibited. Although bull trout harvest is prohibited, they are still
vulnerable to take due to misidentification, hooking mortality, and poaching. Schmetterling and
Long (1999) found that only 44% of anglers correctly identified bull trout, and anglers frequently
confused related species (i.e., bull trout and brook trout). Incidental hooking mortality is known
to vary from about 5% to 24% for salmonids caught on artificial lures, and between 16% and
58% for salmonids caught with bait (Taylor and White 1992; Schill 1996; Schill and Scarpella
1997). Bull trout are incidentally caught during the sockeye salmon fishery in Lake Wenatchee
and also during open seasons for mountain whitefish (USFWS 2002). The effects of hooking
mortality, incidental harvest, and poaching could be significant (Taylor and White 1992; Long
1997; Schmetterling and Long 1999).

“ According to the Brennen Report (1938), many of the Chinook counted at Rock Island Dam were
destined for spawning areas upstream from Grand Coulee Dam.

* These rates do not include indirect |osses such as catch-and-rel ease mortality, hook-and-loss mortality,
and “shaker” loss. Indirect losses can range from 5-58% (Taylor and White 1992; Schill 1996; Schill and
Scarpdla 1997). Managers generally assume a 10% indirect loss.
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3.5 Hatcheries

Presently, WDFW, USFWS, the Y akama Nation, and the Colville Tribes operate 22 artificial
production programs in the Upper Columbia Basin, producing spring and summer Chinook,
sockeye, coho, and steelhead. Twelve of these programs produce spring Chinook and steelhead.
USFWS operates three and WDFW, the others. The three Federal hatcheries (Winthrop, Entiat,
and Leavenworth hatcheries) were constructed as mitigation facilities to compensate for the lack
of access and loss of spawning and rearing habitat caused by the construction of Grand Coulee
Dam. At the time, it was estimated that 85-90% of the fish counted at Rock Island Dam
originated upstream from Grand Coulee Dam. About half the spring Chinook ESU and steelhead
DPS were taken out of production by these dams. These Federal hatcheries released co-mingled
upriver stocks into the Wenatchee, Entiat, and Methow subbasins during the early 1940s. They
also released out-of-basin stocks from the lower Columbia River into the Upper Columbia
Basin.*® Currently, the Winthrop National Fish Hatchery isthe only federal hatchery in the
Upper Columbia Basin that releases locally derived stock.> Hatcheries operated by WDFW are
for supplementing existing stocks. These programs use locally derived stock for
supplementation. Although hatcheries are an integral part of the hydro mitigation programs for
the Upper Columbia, they are not intended to be a substitute for healthy, abundant spawning and
rearing habitat.

Artificial production programs in the Upper Columbia Basin may have affected abundance,
productivity, and diversity of naturally produced stocksin several different ways. The NRC
(1996) and Flagg et al. (2001) discussed at length the risks and problems associated with use of
hatcheries to compensate for, or supplement, fish produced in the wild. NRC (1996) noted
demographic risk, pointing out that large-scale releases of hatchery fish exacerbate mixed-stock
harvest problems, thereby reducing the abundance of naturally produced fish. Naturally produced
fish cannot sustain harvest rates that would be appropriate for hatchery fish.

Measures used in the GCFMP and steelhead management in the Upper Columbia Basin (until
recently) quite likely led to some of the listed risks and contributed to decreased genetic diversity
of naturally produced fish. For example, steelhead adults were collected at Priest Rapids, and
later at Wells Dam, their progeny reared in hatcheries and released as smolts to the various
tributaries without regard to fostering local adaptation in tributaries. As another example, the
similarity of DNA (deoxyribonucleic acid) collected from natural Entiat River spring Chinook
and Entiat NFH samples indicates that Entiat NFH spring Chinook spawn successfully and have
introgressed into or may have replaced the natural Entiat River population (Ford et al. 2004).

However, in the Ford et al. (2004) genetic study, the sample size was small and it only covered a
limited number of years when spawning escapement of non-local origin hatchery fish was very
high. Therefore, it is possible that the Entiat spring Chinook population could have lessrisk if
genetic samples were evaluated over alonger time period with larger sample sizes.

® Thefirst out-of-basin stocks were released from early Washington Department of Fisheries hatcheries
dating back to at least 1914 (Chapman et al. 1995).

> ocally derived stock refers to broodstock derived from atarget population consisting of naturally
produced fish and or hatchery produced fish derived from the naturally produced fish of the target
populations.

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan 88
August 2007



Ooo~N OO WNE

An effect of hatcheriesthat is little studied, but one that may have affected the abundance and
productivity of populations in the Upper Columbia Basin, is the assumed lower reproductive
success of hatchery fish that spawn in the wild. That is, hatchery-reared fish that spawn in the
wild often have a lower breeding success than naturally produced spawners. For example,
Bergjikian and Ford (2004) found that the relative reproductive success of hatchery-produced
steelhead in an Oregon stream was as low as 2-13%.

Foraging, social behavior, time of spawning, and predator avoidance can differ for fish reared in
the hatchery and in the wild (Flagg et al. 2001). While resulting differences may primarily
reduce survival of hatchery-produced salmon and steelhead, negative effects may carry into a
naturally produced population where adults of hatchery origin spawn with naturally produced
fish. Effects of disease on released hatchery fish and on naturally produced fish are poorly
understood, but likely to be negative (Flagg et a. 2001).

Hatchery programs may also have ecological effectsthat reduce the abundance and productivity
of populations in the Upper Columbia Basin. NRC (1996) noted that 5.5 billion salmon smolts of
all species are released to the wild each year around the Pacific Rim, with potential trophic
effectsthat may lead to altered body size and survival of naturally produced fish. Emphasis on
hatchery fish may also deny marine nutrients to infertile rearing streams used by relatively few
naturally produced spring Chinook salmon and steelhead. Recent efforts, however, include the
outplanting of hatchery carcasses in streams within the Upper Columbia Basin.

Because the Leavenworth and Entiat National Fish Hatcheries continue to release out-of-basin
stocks of spring Chinook into their respective subbasins, these programs may be athreat to the
diversity of locally derived spring Chinook in those systems. Tagging studies indicate that fish
from the Leavenworth National Fish Hatchery generally have low stray rates (<1%) (Pastor
2004).>? However, based on expanded carcass recoveries from spawning ground surveys (2001-
2004), the Leavenworth National Fish Hatchery and other out-of-basin strays have comprised
from 3-27% of the spawner composition upstream from Tumwater Canyon (WDFW,
unpublished data). This stray information has contributed to the high-risk categorization of the
Wenatchee population. Nonetheless, four years of datais not sufficient to evaluate the true
Spawner composition or its potential effects on the natural Wenatchee spring Chinook
population.

Although state-operated artificial production programs emphasize use of locally derived stock
for supplementation, they may also affect diversity and productivity of naturally produced
stocks. For example, the supplementation programs may affect the age-at-return of spring
Chinook, resulting in more younger-aged hatchery fish spawning in the wild (NMFS 2004). This
could affect reproductive potential and ultimately productivity of naturally produced fish. The
reproductive success of hatchery fish produced in supplementation programs that spawn
naturally in the wild needs study. Additionally, straying of hatchery fish within and among
populations can increase a population’ srisk for genetic diversity. For example, risk increased
because Wenatchee River steelhead strayed upstream of Rocky Reach Dam and Chiwawa River
Hatchery spring Chinook comprised greater than 10% of the spawner composition in Nason
Creek and the White and Little Wenatchee riversin 2001 and 2002 (Tonseth 2003, 2004).

%21t should be noted that prior to 1993, efforts to recover tags on spawning grounds varied.
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Hatchery programs for steelhead occur in the Wenatchee, Methow, and Okanogan basins and are
operated by WDFW, USFWS, and the Colville Tribes. These programs mitigate for habitat
inundated by and juvenileskilled at hydroelectric projects. Prior to 1997, most of the hatchery
steelhead were of a co-mingled stock collected either a Priest Rapids or Wells dams. In 1997
WDFW began a program of Wenatchee steelhead with broodstock collected from the Wenatchee
basin. The Methow and Okanogan basins continue to use broodstock collected at Wells Dam.
The combined broodstock for the Methow and Okanogan basins and the high proportion of
hatchery fish on the spawning grounds contributes to the high risk of the DPS.

Although there are currently no bull trout artificial propagation programs in the Upper Columbia
Basin, the USFWS has determined that reaching a recovery condition in the Upper Columbia
Basin within 25 years may require the use of artificial propagation. This may involve the transfer
of bull trout into unoccupied habitat within the historic range. Artificial propagation may also
involve the use of federal or sate hatcheriesto assist in recovery. Research is needed to evaluate
the effectiveness and feasibility of using artificial propagation in bull trout recovery.

3.6 Hydropower

Spring Chinook and steelhead production aress in the pre-development period included the
Wenatchee, Entiat, Methow, Okanogan, and limited portions of the Similkameen, Spokane, San
Poil, Colville, Kettle, Pend Oreille, and Kootenay rivers.>® Grand Coulee and Chief Joseph dams
eliminated access to the Columbia River upstream of those projects. The GCFMP, designed to
transfer populations formerly produced upstream into remaining habitat downstream from Grand
Coulee, trapped fish at Rock Idand in 1939-1943. Managers placed some adults in tributaries
(e.g., Nason Creek) to spawn naturally, and artificially propagated others. Spring Chinook from
outside the Upper Columbia Basin were introduced.> The construction of these dams and the
GCFMP transfigured the abundance, spatial structure, and diversity of spring Chinook and
steelhead populations in the Upper Columbia Basin (Chapman et a. 1995).

The era of mainstem multi-purpose dams downstream from the Grand Coulee project began with
Rock Idand Dam in 1933 and culminated with completion of Wells Dam and John Day Dam in
1967 and 1968, respectively. Seven mainstem dams lie between the Wenatchee River and the
seq, eight downstream from the Entiat River, and nine between the Methow/Okanogan systems
and the estuary. Adult salmon and steelhead losses at each project could be as high as 4% or
more in some years (Chapman et a. 1994 and 1995), and juvenile losses at each project can
amount to approximately 5-10%.%> Some of the losses result from physical effects of adult and
juvenile/smolt passage. Others derive from altered limnological conditions that increase
predation by fish and birds. Whatever the direct causes, losses for Wenatchee adults and

% Natural falls blocked salmon and steelhead access to some areas of the Spokane, Colville, Kettle, Pend
Oreille, Similkameen, and K ootenay rivers.

> Spring Chinook from outside the Upper Columbia Basin were introduced because disease diminated
the original stock from being propagated. The fish introduced were a mixture of Upper Columbia and
Snake River spring Chinook (Pastor 2004).

% Estimates of smolt mortality (per project and cumulative) rely more on PI T tag and acoustic tag

survival studies for yearling Chinook and steelhead in the Upper Columbia Basin. Chapman et al. (1995)
discussed uncertainties associated with inter-dam conversion rates for adults and mortality associated with
dam passage cannot be separated from natural mortality.
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juveniles could accumulate to an estimated 25% and 52%, respectively. For Methow River fish,
which must pass two additional dams, losses may accumulate to an estimated 31% and 61% for
adults and juveniles, respectively.®® The cumulative loss rates also explain why so much
mitigative effort has been allocated to hydroproject-related mortality rates.

Dams for gorage, like Grand Coulee, and mainstem multipurpose dams have had other effects on
the ecology of salmon and steelhead. Estuarine limnology has shifted from a basis of large
organics and bottom invertebratesto small organics and planktonic organisms that favor non-
salmonids (Chapman and Witty 1993). Spring freshet flows and turbidity have declined in the
river and estuary, and the Columbia River plume has been reduced seasonally (Ebbesmeyer and
Tangborn 1993; Chapman et al. 1994 and 1995; NRC 1996) with potential but largely unknown
effects on survival of salmon and steelhead in the estuary and nearshore ocean.

The effects of dams on bull trout in the Upper Columbia Basin are less well understood. Dams
on the mainstem Columbia River and tributaries have modified stream flows and temperature
regimes, altered productivity, changed habitat quantity and quality, and blocked migration
corridors. These changes probably affected the abundance and spatial structure of bull trout in
the Upper Columbia Basin (Bull Trout Draft Recovery Plan 2002). However, recent research
suggests that the increased trophic productivity of Columbia River reservoirs may benefit bull
trout, because bull trout rearing in the reservoirs grow faster and larger there than do bull trout
that remain in tributaries (BioAnalysts 2003). Recent and ongoing telemetry studies in the Upper
Columbia Basin also indicate that adult bull trout move through the dams and arrive on spawning
grounds within their spawning windows (BioAnalysts 2003). On the other hand, the effects of
dams on juvenile bull trout movement and survival are unknown.

3.7 Habitat

Various land-use activities and management practices in concert with natural events may have
affected the habitat used by Chinook salmon, steelhead, and bull trout in the Upper Columbia
Basin. Activities within the Upper Columbia Basin that may have affected habitat conditions
include diversions and dams, agricultural activities, stream channelization and diking, roads and
railways, timber harvest, and urban and rural development (Mullan et al. 1992; Chapman et al.
1994, 1995; UCRTT 2003; Subbasin Plans 2004, 2005).

Limiting factors may not be fully understood within each subbasin. This plan relies on
monitoring and adaptive management to assist in the identification of limiting factors and to
assess effects of habitat actions. As such, the limiting factors identified in this plan can be
considered working hypotheses, which can be tested to better understand the factors and
associated threats that currently limit ESA-listed species in the Upper Columbia Basin (see
Section 8.2).

Some of the factors that affected the habitat of the three species historically have been partially
addressed through changes in land-use practices (e.g., diversions, fish screens, riparian buffer

% Whether the loss rates per project are slightly higher or lower than shown, the cumulative loss rates
provide an impression of the importance, relative to other factors, of mainstem dams as a factor for
decline. The pre-dam loss rates for adults and smolts that pass through each project reach are unknown,
but unlikely to have reached post-dam levels in most years.
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strips, improved livestock management, etc.). However, as noted in the subbasin plans and
watershed plans, there are activities that continue to affect the habitat of Chinook salmon,
steelhead, and bull trout in the Upper Columbia Basin. Identified in Section 5.5.2 are limiting
factors and their assumed causal mechanisms (thresats) that affect habitat conditions for spring
Chinook, steelhead, and bull trout in each subbasin. Within each subbasin (population or core
area), the limiting habitat factors and causal agents are identified by assessment unit. Limiting
factors and threats were derived from watershed plans, subbasin plans, EDT analysis, and the
biological strategy prepared by the Upper Columbia Regional Technical Team (UCRTT 2003).

3.8 Ecological Factors

The biotic communities of aguatic systems in the Upper Columbia Basin are highly complex.
Within aguatic communities, assemblages and species have varying levels of interaction with
one another. Direct interactions may occur in the form of predator-prey, competitor, and disease-
or parasite-host relationships. In addition, many indirect interactions may occur between species.
For example, predation of one species upon another may enhance the ability of athird speciesto
persist in the community by releasing it from predatory or competitive constraints (e.g.,
Mittelbach 1986; Hillman et al. 1989a). These interactions continually change in response to
shifting environmental and biotic conditions. Human activities and management decisions that
change the environment, the frequency and intensity of disturbance, or species composition can
shift the competitive balance among species, alter predatory interactions, and change disease
susceptibility. All of these changes may result in community reorganization and a reduction in
Chinook, steelhead, and bull trout abundance and spatial structure. The overall effect of
ecological factors on population viability is mostly unknown.

3.8.1 Competition

Competition among organisms occurs when two or more individuals use the same resources and
when availability of those resources is limited (Pianka 2000). That is, for competition to occur,
demand for food or space must be greater than supply (implies high recruitment or that the
habitat is fully seeded) and environmental stresses few and predictable. Two types of
competition are generally recognized: (1) interference competition, where one organism directly
prevents another from using a resource through aggressive behavior, and (2) exploitation
competition, where one species affects another by using aresource more efficiently. Salmonids
likely compete for food and space both within species (intraspecific) and between species
(interspecific). Interspecific interactions are more likely to occur between native and exotic
species, rather than between species that coevolved together (Reeves et a. 1987; Hillman 1991).

Exotic species are more likely to interact with spring Chinook, steelhead, and bull trout because
exotics have not had time to segregate spatially or temporally in their resource use. For example,
there is apossibility that brook trout interact with spring Chinook, steelhead, and bull trout in the
upper basin. Welsh (1994) found no evidence that brook trout displaced Chinook salmon. On the
other hand, Cunjak and Green (1986) found that brook trout were superior competitors to
rainbow/steelhead at colder temperatures (9°C), while rainbow/steelhead were superior at
warmer temperatures (16°C). Brook trout are important competitors with bull trout (Dambacker
et al. 1992; Nakano et al. 1998). Goetz (1989) reported that where brook trout and bull trout
occur together, bull trout populations have declined.
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Although coho salmon were native to the upper basin, they have been absent for many decades.
Recently, there have been efforts to re-establish them in the Upper Columbia Basin (Murdoch et
al. 2002). Because there is uncertainty about the positive or negative effects of the reintroduction
program, studies are underway to evaluate the potential effects of the program on listed species.

A potentially important source of exploitative competition occurring outside the geographic
boundary of the ESU and the DPS may be between the exotic American shad (Alosa
sapidissima) and juvenile Chinook and steelhead. Palmisano et al. (1993a, 1993b) concluded that
increased numbers of shad likely compete with juvenile salmon and steelhead, resulting in
reduced abundance and production of salmon and steelhead.

3.8.2 Predation

Fish, mammals, and birds are the primary natural predators of spring Chinook, steelhead, and
bull trout in the Upper Columbia Basin. Although the behavior of spring Chinook, steelhead, and
bull trout precludes any single predator from focusing exclusively on them, predation by certain
species can nonetheless be seasonally and locally important. Changes in predator and prey
populations along with major changes in the environment, both related and unrelated to
development and management decisions in the Upper Columbia Basin, have reshaped the role of
predation (Mullan et al. 1986; Li et al. 1987).

Although several fish species consume spring Chinook, steelhead, and bull trout in the Upper
Columbia Basin, northern pikeminnow, walleyes, and smallmouth bass have the potential to
negatively affect the abundance of juvenile salmonids (Gray and Rondorf 1986; Bennett 1991,
Poe et a. 1994; Burley and Poe 1994). These are large, opportunistic predatorsthat feed on a
variety of prey and switch their feeding patterns when spatially or temporally segregated from a
commonly consumed prey. Channel catfish have the potential to significantly affect the
abundance of juvenile salmonids (see e.g., Gray and Rondorf 1986; Poe et al. 1994), but because
they are rare in the Upper Columbia (Dell et al. 1975; Burley and Poe 1994), they probably have
asmall effect on survival of juvenile spring Chinook, steelhead, and bull trout there. Native
species such as sculpins and white sturgeon also prey on juvenile salmonids (Hunter 1959; Patten
1962, 19714, 1971b; Mullan 1980; Hillman 1989). Sculpins eat large numbers of juvenile
Chinook and steelhead in tributaries (Hillman 1989).

Most adult salmonids within the Upper Columbia Basin are opportunistic feeders and are
therefore capable of preying on juvenile spring Chinook, steelhead, and bull trout. Those likely
to have some affect on the survival of juvenile salmonids include adult bull trout,
rainbow/steelhead trout, cutthroat trout, brook trout, and brown trout. Of these, bull trout and
rainbow trout are probably the most important; however, cutthroat trout are also known to prey
on other salmonids.>” These species occur together with juvenile spring Chinook, steelhead, and

> Therecovery of ESA-listed species that prey on other ESA-listed species (e.g., bull trout that prey on
juvenile spring Chinook and steelhead) may appear to be counterproductive. However, the recovery levels
established in this plan for bull trout will not prevent the recovery of the other listed species. Thethree
ESA-listed species evolved together in the Columbia Basin and their niches are sufficiently segregated to
prevent one species from driving the others to extinction. Large bull trout are generalists and will not prey
exclusively on spring Chinook and steel head.
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bull trout in most tributaries; hence the probability for interaction is high. The presence of
migrant stocks of bull trout in the region further increases the likelihood for interaction there.

Predation by piscivorous birds on juvenile salmonids may represent a large source of mortality.
Fish-eating birds that occur in the Upper Columbia Basin include great blue herons (Ardea
herodias), gulls (Larus spp.), osprey (Pandion haliaetus), common mergansers (Mergus
merganser), American dippers (Cinclus mexicanus), cormorants (Phalacrocorax spp.), Caspian
terns (Sterna caspia), belted kingfishers (Ceryle alcyon), common loons (Gavia immer), western
grebes (Aechmophorus occidentalis), black-crowned night herons (Nycticorax nycticorax), and
bald eagles (Haliaeetus leucocephalus) (T. West, Chelan PUD, personal communication). These
birds have high metabolic rates and require large quantities of food relative to their body size. In
the Columbia River estuary, avian predators consumed an estimated 16.7 million smolts (range,
10-28.3 million smolts), or 18% (range, 11-30%) of the smolts reaching the estuary in 1998
(Collis et al. 2000). Caspian terns consumed primarily salmonids (74% of diet mass), followed
by double-crested cormorants (P. auritus) (21% of diet mass) and gulls (8% of diet mass). The
NMFS (2000) identified these species as the most important avian predators in the Columbia
River basin.

Mammals may be an important agent of mortality to spring Chinook, steelhead, and bull trout in
the Upper Columbia Basin. Predators such asriver otters (Lutra Canadensis), raccoons (Procyon
lotor), mink (Mustela vison), and black bears (Ursus americanus) are present in the Upper
Columbia Basin. These animals, especially river otters, are capable of removing large numbers
of salmon and trout (Dolloff 1993). Black bears consume large numbers of salmon (and bull
trout),”® but generally scavenge post-spawned salmon. Pinnipeds, including harbor seals (Phoca
vitulina), California sea lions (Zalophus californianus), and Stellar sea lions (Eumetopia jubatus)
are the primary marine mammals preying on Chinook and steelhead originating from the Upper
Columbia basin (Spence et al. 1996). Pacific striped dolphin (Lagenorhynchus obliquidens) and
killer whale (Orcinus orca) may also prey on adult Chinook and steelhead. Seal and sea lion
predation is primarily in saltwater and estuarine environments though they are known to travel
well into freshwater after migrating fish. All of these predators are opportunists, searching out
locations where juveniles and adults are most vulnerable. These species have always interacted
to some degree.

The UCSRB supports immediate adoption of more effective predator control programs,
including lethal removal when necessary, of the marine and avian predators that have the most
significant negative impacts on returns of Upper Columbia Basin ESA-listed salmonid fish
stocks.

3.8.3 Disease and Parasitism

Spring Chinook, steelhead, and bull trout can be infected by a variety of bacterial, viral, fungal,
and microparasitic pathogens. Numerous diseases may result from pathogens that occur naturally
in the wild or that may be transmitted to naturally produced fish via infected hatchery fish. In
most cases, environmental stress (such as unsuitable temperatures) reduces the resistance of fish

% Evidence of bears preying on bull trout has been noted several timesin Nason and Rock creeksin the
Wenatchee subbasin.
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to disease. Among the infections are bacterial diseases, including bacterial kidney disease
(BKD), columnaris, furunculosis, redmouth disease, and coldwater disease; virally induced
diseases, including infectious hepatopoietic necrosis (IHN), infectious pancreatic necrosis
(IPNV), and erythrocytic inclusion body syndrome (EIBS); protozoan-caused diseases, including
ceratomyxosis and dermocystidium; and fungal infections, such as saprolegnia (Bevan et al.
1994). Onetheory is that disease may have contributed to the loss of bull trout in the Lake
Chelan subbasin (Brown 1984). Numerous bull trout covered with fungus (a secondary
infection)™ were found dead along the shoreline shortly before the last bull trout were observed
in the subbasin.

Chinook in the Columbia River have a high incidence of BKD (Chapman et al. 1995). Incidence
appears higher in spring Chinook (Fryer 1984) and can be a major problem in hatchery-reared
Chinook throughout the Columbia Basin (Chapman et al. 1995). Viral infections such as IPNV
have been detected in hatchery steelhead in the Upper Columbia region (Chapman et al. 1994).

Sublethal chronic infections can impair the performance of Chinook, steelhead, and bull trout in
the wild, thereby contributing secondarily to mortality or reduced reproductive success. Fish
weakened by disease are more sensitive to other environmental stresses. Additionally, they may
become more vulnerable to predation (Hoffman and Bauer 1971), or less able to compete with
other species. For example, both Hillman (1991) and Reeves et al. (1987) found that water
temperature affected interactions between redside shiners and the focal species. Both researchers
noted that outcomes of interactions were, in part, related to infection with F. columnaris. In their
studies, most Chinook and steelhead were infected at warmer temperatures, whereas shiners
showed a higher incidence of infection at cooler temperatures.

3.9 Factors outside the ESU and DPS

The most comprehensive and instructive index of spring Chinook and steelhead survival beyond
the boundary of the ESU and the DPS (downstream from the mouth of the Y akima River) is
smolt-to-adult return rate (SAR). It isacommon survival index used to characterize the
performance of salmonid populations throughout the Pacific Northwest. This survival index
reflects all agents of mortality affecting the life cycle of salmon and steelhead from migrating
smolts through returning adults. Various sources of mortality acting on populations during this
portion of their life cycle include:®°

e Hydrosystem operations

e Migration conditions in the mainstem, including both natural and man-made causes (e.g.,
actions associated with urbanization and industrialization) and their effects on water quality
(e.g., total dissolved gases and temperature)

e Fish condition, which can vary annually by hatchery or rearing stream

e Marine/estuarine conditions and processes influenced by natural and man-made factors

* Fungus is a secondary infection. The primary cause could have been an infectious agent, a toxic
substance, or some other factor (USFWS 1990).
% An estimate of the relative effect of each factor on SAR cannot be calculated at this time.
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e Harvest in marine and riverine waters
e Predation

Changes in ocean conditions can have large effects on SARs. For example, adult returns during
the period 1980-1999, during periods of poor ocean conditions, were much lower than those
during better ocean conditions (2000-2004). In the QAR assessment, results for Upper Columbia
spring Chinook showed the survival improvement required to avoid the risk of extinction criteria
was either 95, 47, or 2% depending on whether a historical time period back to 1980, 1970, or
1960 (a period of better ocean conditions) was used, respectively. If one were to add recent years
(2000-2004, representing better ocean conditions) to the analysis, estimated required survival
increases would decrease by about one third or more. Recovery will require sufficient abundance
and productivity to withstand the periods of poor ocean conditions.

SARs can be calculated in different ways. Juvenile salmonids implanted with either passive
integrated transponder (PIT) tags or coded wire tags (CWT) can be used to estimate SAR, if
returning adults can be sampled at strategic locations. Alternatively, the survival index can be
calculated by estimating smolt abundance passing some site (e.g., adam or the mouth of a
tributary), then subsequently estimating adult returns to that location for a specific brood year.
Often, SARs are expressed in terms of return rates to the mouth of the Columbia River. This
calculation requires additional information such as estimates of in-river harvest and adult passage
mortality. SARs expressed in terms of return rates to the mouth of the Columbia River are less
useful when evaluating viability, because viability is based on how many fish reach the spawning
grounds, not the Columbia River mouth.

3.9.1 Spring Chinook

Historical estimates of SARs for naturally produced spring Chinook in the Upper Columbia
Basin have been reported by Mullan et a. (1992) and Raymond (1988). Mullan et al. (1992)
estimated smolt-to-adult return rates for the collective populations produced in the Wenatchee,
Entiat, and Methow rivers for the years 1967 -1987. Over that period, SARs ranged from 2.0 to
10.1%. These estimates reflected corrections for adult passage mortality as well as marine and
in-river harvest. Therefore, these rates overestimate the survival of adults back to the spawning
grounds.

Raymond (1988) estimated percent returning hatchery and naturally produced adultsto Priest
Rapids Dam for the years 1962 through 1984. Values for naturally produced and hatchery spring
Chinook ranged from 0.3 to 4.9% and 0.1 to 4.5%, respectively, over those years. One reason
Raymond’ s values were generally lower than those reported by Mullan et al. (1992) may be that
his estimates were not adjusted for adult passage mortality and marine harvest, whereas Mullan’'s
were. Also, the reference locations for calculating SARs differed, with Raymond focusing on
dam counts and the other investigators referencing the spawning grounds. Therefore, Raymond’s
estimates of SAR would also overestimate the survival of adults back to the spawning grounds.

WDFW (unpublished data) recently calculated an eight-year (1993-2000) geometric mean SAR
for naturally produced spring Chinook from the Chiwawa River, awatershed in the Wenatchee
Subbasin. They estimated numbers of smolts from atrap located near the mouth of the Chiwawa
River. They calculated adults using broodstock, tributary spawning escapement, and harvest
estimates. They derived spawning escapement estimates from total ground redd counts,
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expanded by the male to female ratio of broodstock collected from the Chiwawa Weir. They
estimated harvest rates by using a surrogate stock (spring Chinook from the Leavenworth
National Fish Hatchery), which have a probability of harvest smilar to naturally produced
Chiwawa stock. WDFW estimated an eight-year geometric mean SAR of 0.63 (standard
deviation of £0.63). Unlike other SARSs, this estimate reflects survival of adults back to the
spawning grounds, which provides the most relevant assessment of viability.

3.9.2 Steelhead

Raymond (1988) estimated smolt-to-adult return percentages for the combined naturally
produced and hatchery steelhead population, 1962-1984. Adult return ratesto Priest Rapids Dam
ranged from a low of 0.2% for the smolt migration of 1977 to a high of 6.4% for the 1982 smolt
migration. Mullan et al. (1992) reported SARs for only one stock, Well Hatchery steelhead,
during the period 1982-1987. The percent return to the mouth of the Columbia River averaged
6.38%, ranging from 1.32 to 14.28%. Survival back to Wells Dam averaged 3.01% and ranged
from 0.72 to 7.31%. These estimates aligned closely with Raymond’ s estimates for the
overlapping years 1982-1984. Chapman et al. (1994) compiled data from three hatcheries in the
Upper Columbia (Chelan, Entiat, and Leavenworth) for the years 1961-1991. Smolt-to-adult
survival averaged 1.7%, with arange from 0.16-7.54%.

3.10 Interaction of Factors

As noted above, awide range of factors have affected the abundance, productivity, spatial
structure, and diversity of spring Chinook, steelhead, and bull trout in the Upper Columbia
Basin. What is less clear is how different factors have interacted to depress populations within
the Upper Columbia Basin.

Presently, harvest has been greatly reduced from historic levels, dams are addressing ways to
increase passage and reservoir survival, hatcheries are addressing spatial structure and diversity
issues, and habitat degradation is being reduced by implementation of recovery projects,
voluntary projects, voluntary efforts of private landowners, improved land management practices
on public and private lands, and changing regulations. Nevertheless, additional actions must be
taken within all the Hs in order for listed stocks in the Upper Columbia Basin to recover. Actions
taken within one or two Hswill not recover listed populations. For example, hatcheries can only
be effective to sustain afishery if habitat also remains in good condition. In the same way,
changes only within the hydropower system will not in itself lead to recovery. Because all the
Hs, and their interactions, affect the viability of listed populations in the Upper Columbia Basin,
actions implemented within all Hs are needed to recover the populations.

Populations within the Upper Columbia River Basin were first affected by the intensive
commercial fisheriesin the lower Columbia River. These fisheries began in the latter half of the
1800s and continued into the 1900s and nearly extirpated many salmon and steelhead stocks.
These fisheries largely affected the abundance, productivity, and diversity of stocksin the Upper
Columbia Basin. With time, the construction of dams and diversions, some without passage,
blocked salmon and steelhead migrations, fragmented bull trout populations, and killed upstream
and downstream migrating fish. Dams and diversions reduced the abundance and productivity of
stocks, but also affected their spatial structure by blocking historic spawning and rearing areas.
Early hatcheries constructed to mitigate for fish loss at dams and loss of spawning and rearing
habitat were operated without a clear understanding of population genetics, where fish were
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transferred without consideration of their actual origin. Although hatcheries were increasing the
number of natural spawners, they also decreased the diversity and productivity of populations
they intended to supplement.

Concurrent with these activities, human population growth within the basin was increasing and
numerous land uses (agriculture, mining, timber harvest, transportation systems, and urban and
rural development), in many cases encouraged and supported by governmental policy, were
degrading and polluting salmon and trout spawning and rearing habitat. In addition, exotic (non-
native) species were introduced by both public and private interests throughout the region that
directly or indirectly affected salmon and trout. All these activities (harvest, hydropower,
hatcheries, and habitat) acting in concert with natural disturbances (e.g., drought, floods,
landslides, fires, debris flows, and ocean cycles) have decreased the abundance, productivity,
gpatial structure, and diversity of Chinook salmon, steelhead, and bull trout in the Upper
Columbia Basin.

One way to assess the effects of different Hs and their interactions is to integrate smolts/redd
estimates (measure of tributary productivity) and SARs (measure of factors outside the subbasin)
and examine the interaction of the two factors on population viability. WDFW (unpublished
data) calculated smolts/redd and SARs for naturally produced spring Chinook in the Wenatchee
subbasin. These data suggest that a current smolts/redd estimates for the Wenatchee subbasin,
SARs need to be higher than 1% to reach a population growth rate of 1.0 (returns/spawner)
(Figure 3.1). Lower SARs (1.0%) result in population growth rates of 1.0 if tributary habitat is
capable of producing more than 300 smolts/redd. However, at the high spawner abundances
needed for recovery, juvenile productivity (smolts/redd) is expected to decrease because of
density-dependent effects (Figure 3.2). The available data suggest that the pristine habitat of the
Chiwawa River can only produce 200-300 smolts/redds at the abundances that will be required to
meet adult spawner targets for recovery (Figure 3.2).°* During periods of poor ocean conditions,
tributary productivity will need to be sufficiently high to maintain a population growth rate of
1.0. Currently, these estimates are only available for spring Chinook in the Wenatchee subbasin.
Similar data are needed from other populations within the Upper Columbia Basin. Further
development of this analysis and application to other populations is needed to assess the
contribution of tributary actions to recovery.

3.11 Current Threats

The previous sections identified factors that led to the decline of Upper Columbia spring
Chinook, steelhead, and bull trout. In this section the plan summarizes current threatsto the
continued existence of the three species. These threats are organized according to the five
categories as set forth in Section 4(a)(1) of the ESA and all apply to this recovery plan:

e The present or threatened destruction, modification, or curtailment of its habitat or range.
e Overutilization for commercial, recreational, scientific, or educational purposes.

e Disease or predation.

%! These data must be used cautiously. They currently lack a sufficient number of productivity estimates at
high spawner abundances.
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Inadequacy of existing regulatory mechanisms.
Other natural or human-made factors affecting its continued existence.

The information outlined in this section comes from the Federal Register Rules and
Regulations, watershed plans, and subbasin plans.

3.11.1 Spring Chinook

The Present or Threatened Destruction, Modification, or Curtailment of its Habitat or
Range

Although land and water management activities have improved, factors such as dams,
diversions, roads and railways, agriculture (including livestock grazing), residential
development, and historic forest management continue to threaten spring Chinook and their
habitat in some locations in the Upper Columbia Basin.

Water diversions without proper passage routes disrupt migrations of adult spring Chinook.
Unscreened diversions trap or divert juvenile spring Chinook resulting in reduced survival.
Hydroelectric passage mortality reduces abundance of migrant spring Chinook.

Sedimentation from land and water management activities is a cause of habitat degradation in
some salmon streams.

Loss of habitat complexity, off-channel habitat, and large, deep pools due to sedimentation
and loss of pool-forming structures such as boulders and large woody debris threatens spring
Chinook and their habitat in some locations in the Upper Columbia Basin.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes

The effects of recreational fishing on naturally produced spring Chinook may be heightened
during fisheries for hatchery produced Chinook.

Incidental harvest mortality in mixed-stock fisheries and commercial fisheries contributesto
the loss of naturally produced spring Chinook.

Illegal harvest (poaching) continues to threaten spring Chinook.
Disease or Predation

The presence of non-native (exotic) species (e.g., walleye and smallmouth bass) has resulted
in increased predator populations that prey on spring Chinook.

Increased predation by northern pikeminnow affects the survival of downstream migrating
spring Chinook.

Avian predation is athreat to spring Chinook populations.

Predation by pinnipeds is also a concern.
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| nadequacy of Existing Regulatory Mechanisms™

e The implementation and enforcement of existing Federal and State laws designed to conserve
fishery resources, maintain water quality, and protect aguatic habitat have not been entirely
successful in preventing past and ongoing habitat degradation.

e Although the Washington State Growth Management Act (GMA) and Shoreline
Management Act (SMA) have been significantly changed to improve management,
conditions and protection efforts for listed species, local regulatory improvements, and
compliance monitoring (enforcement) have lagged behind because of political support and a
lack of funding.

e Theextent and distribution of Federal lands limits the ability of the Northwest Forest Plan
and PACFISH/INFISH to achieve its aquatic habitat restoration objectives at watershed and
river basin scales.

e The“base” State of Washington Forest Practice Rules do not adequately address large woody
debris recruitment, tree retention to maintain stream bank integrity and channel networks
within floodplains, and chronic and episodic inputs of coarse and fine sediment that maintain
habitat that are properly functioning for all life stages of spring Chinook.

e Implementation of the Federal Clean Water Act has not been completely successful in
protecting spring Chinook, particularly with respect to non-point sources of pollution.

Other Natural or Human-Made Factors Affecting its Continued Existence

e Natural climatic conditions (e.q., fires, floods, droughts, landslides, etc.)®® can exacerbate the
problems associated with degraded and altered riverine and estuarine habitats.

e Drought conditions reduce already limited spawning, rearing, and migration habitat.

e Poor ocean conditions (e.g., less upwelling, warm surface waters, etc.) negatively affect
spring Chinook production.

e Theuse of non-locally derived broodstock for hatchery programs may negatively affect
genetic integrity.

e The collection of naturally produced spring Chinook for hatchery broodstock may harm
small or dwindling natural populations if not done with caution.

e Competition, genetic introgression, and disease transmission resulting from hatchery
introductions may reduce the productivity and survival of naturally produced spring Chinook.

% The UCSRB believes innovative and outcome based land-use planning and management techniques
will be more effective in improving habitat conditions than increasing restrictive and prescriptive
regulations.

% Natural disturbance is not necessarily a bad thing. Indeed, species richness and diversity are higher in
areas with some disturbance (“ Intermediate Disturbance Hypothesis’; Connell 1978). However, when
disturbances occur too often (resulting from the cumulative effects of both natural and un-natural
disturbances), species richness and diversity decrease because some species go extinct.
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3.11.2 Steelhead

The Present or Threatened Destruction, Modification, or Curtailment of its Habitat or
Range

e Although land and water management activities have improved, factors such as dams,
diversions, roads and railways, agriculture (including livestock grazing), residential
development, and historic forest management continue to threaten steelhead and their habitat
in some locations in the Upper Columbia Basin.

e Water diversions without proper passage routes disrupt migrations of adult steelhead.
e Unscreened diversionstrap or divert juvenile steelhead resulting in reduced survival.
e Hydroelectric passage mortality reduces abundance of migrant steelhead.

e Sedimentation from land and water management activities is a cause of habitat degradation in
some streams.

e Lossof habitat complexity, off-channel habitat, and large, deep pools due to sedimentation
and loss of pool-forming structures such as boulders and large woody debris threatens
steelhead and their habitat in some locations in the Upper Columbia Basin.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes

e The effects of recreational fishing on naturally produced steelhead may be heightened during
fisheries for hatchery-produced steelhead.

e Incidental harvest mortality in mixed-stock fisheries and commercial fisheries contributes to
the loss of naturally produced steelhead.

e Illegal harvest (poaching) continues to thresten steelhead.
Disease or Predation

e The presence of non-native species (e.g., walleye and smallmouth bass) has resulted in
increased predator populations that prey on steelhead.

e Increased predation by northern pikeminnow affects the survival of downstream migrating
steelhead.

e Avian predation isathreat to steelhead populations.
e Predation by pinnipeds is also a concern.
Inadequacy of Existing Regulatory Mechanisms

e Theimplementation and enforcement of existing Federal and State laws designed to conserve
fishery resources, maintain water quality, and protect aguatic habitat have not been entirely
successful in preventing past and ongoing habitat degradation.

e Although the Washington State Growth Management Act (GMS) and Shoreline Management
Act (SMA) have been significantly changed to improve management, conditions and
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protection efforts for listed species, local regulatory improvements, and compliance
monitoring (enforcement) have lagged behind because of political support and alack of
funding.

e The extent and distribution of Federal lands limits the ability of the Northwest Forest Plan
and PACFISH/INFISH to achieve its aquatic habitat restoration objectives at watershed and
river basin scales.

e The“base” State of Washington Forest Practice Rules do not adequately address large woody
debris recruitment, tree retention to maintain stream bank integrity and channel networks
within floodplains, and chronic and episodic inputs of coarse and fine sediment that maintain
habitat that are properly functioning for all life stages of steelhead.

e Implementation of the Federal Clean Water Act has not been completely successful in
protecting steelhead, particularly with respect to non-point sources of pollution.

Other Natural or Human-Made Factors Affecting its Continued Existence

e Natura climatic conditions (e.g., fires, floods, droughts, landslides, etc.) can exacerbate the
problems associated with degraded and altered riverine and estuarine habitats.

e Drought conditions reduce already limited spawning, rearing, and migration habitat.

e Poor ocean conditions (e.g., less upwelling, warm surface waters, etc.) negatively affect
steelhead production.

e Theuse of non-locally derived broodstock for hatchery programs may negatively affect
genetic integrity.

e The collection of naturally produced steelhead for hatchery broodstock may harm small or
dwindling natural populations if not done with caution.

e Competition, genetic introgression, and disease transmission resulting from hatchery
introductions may reduce the productivity and survival of naturally produced steelhead.

3.11.3 Bull Trout

The Present or Threatened Destruction, Modification, or Curtailment of its Habitat or
Range

e Although land and water management activities have improved, factors such as dams,
diversions, roads and railways, agriculture (including livestock grazing), residential
development, and historic forest management continue to threaten bull trout and their habitat
in some locations in the Upper Columbia Basin.

e Water diversions without proper passage routes disrupt movements of migrant bull trout.
e Unscreened diversionstrap or divert juvenile bull trout resulting in reduced survival.
e Passage through hydroelectric projects may reduces abundance of migrant bull trout.

e Sedimentation from land and water management activities is a cause of habitat degradation in
some bull trout streams.
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e Lossof habitat complexity, connectivity, channel stability, decreased in-stream flow, and
increased water temperatures due to land and water management activities threatens bull
trout in some locations in the Upper Columbia Basin.

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes

e |llegal and incidental harvest (e.g., during the Lake Wenatchee sockeye fishery) reduces the
abundance of bull trout in the Upper Columbia Basin.

e Harvest asaresult of misidentification continues under existing fishing regulations.

e Poaching continues and can be especially detrimental to small, isolated, local populations of
migratory bull trout.

Disease or Predation

e The presence of non-native species (e.g., brook trout, bass, lake trout, etc.) has resulted in
increased predator populations that prey on juvenile bull trout.

I nadequacy of Existing Regulatory Mechanisms

e Theimplementation and enforcement of existing Federal and State laws designed to conserve
fishery resources, maintain water quality, and protect aguatic habitat have not been entirely
successful in preventing past and ongoing habitat degradation.

e Although the Washington State Growth Management Act (GMS) and Shoreline Management
Act (SMA) have been significantly changed to improve management, conditions and
protection efforts for listed species, local regulatory improvements, and compliance
monitoring (enforcement) have lagged behind because of political support and alack of
funding.

e Theextent and distribution of Federal lands limits the ability of the Northwest Forest Plan
and PACFISH/INFISH to achieve its aquatic habitat restoration objectives at watershed and
river basin scales.

e The“base” State of Washington Forest Practice Rules do not adequately address large woody
debris recruitment, tree retention to maintain stream bank integrity and channel networks
within floodplains, and chronic and episodic inputs of coarse and fine sediment that maintain
habitat that are properly functioning for all life stages of bull trout.

e Implementation of the Federal Clean Water Act has not been completely successful in
protecting bull trout, particularly with respect to non-point sources of pollution and water
temperature.

Other Natural or Human-Made Factors Affecting its Continued Existence

e Natura climatic conditions (e.g., fires, floods, droughts, landslides, etc.) can exacerbate the
problems associated with degraded and altered riverine habitat.

e Drought conditions can reduce already limited spawning, rearing, and migration habitat.
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e Introduction of brook trout threatens bull trout through hybridization, competition, and
predation.

e Introduction of non-native species for recreational fisheries may increase incidental catch and
illegal harvest of bull trout.

As noted earlier, recent activities to address threats and reverse the long-term decline of spring
Chinook, steelhead, and bull trout in the Upper Columbia Basin are being initiated at Federal,
State, and local levels (e.g., restrictive harvest regulations, adoption of various land management
rules, and development of conservation strategies and plans). While these efforts are important to
the conservation and recovery of ESA-listed species, additional work is needed to minimize
threats to recovery (the subject of Section 5).

3.12 Uncertainties

The preceding sections described many of the important factors that have, and continue to,
reduce the abundance, productivity, spatial structure, and diversity of spring Chinook, steelhead,
and bull trout in the Upper ColumbiaBasin. It is clear that actions must be taken in all Hs (not
just habitat) in order to recover listed populations. However, there are “key” areas of
uncertainty® identified in Biological Opinions (BiOp), PATH (Plan for Analyzing and Testing
Hypotheses), QAR analyses, USFWS Bull Trout Draft Recovery Plan, and Northwest Power and
Conservation Council documents that can affect the success of actions implemented within each
of the Hs. Resolution of uncertainties will greatly improve chances of attaining recovery goals
outlined in this plan. These “key” uncertainties are highlighted below.

3.12.1 Ocean Productivity and Natural Variation

Global-scale processes in the ocean and atmosphere can regulate the productivity of marine,
estuarine, and freshwater habitats of Chinook salmon and steelhead. Although managers cannot
control these processes, natural variability must be understood to correctly interpret the response
of salmon to management actions. For example, assessing needed survival improvements based
on spawner returns from 1980-1999, during periods of below average climatic and other
background conditions (Coronado and Hilborn 1998), has the effect of projecting these generally
poor ocean conditions into the future. In the QAR assessment, results for Upper Columbia spring
Chinook showed the survival improvement required to avoid the risk of extinction criteriawas
either 95, 47, or 2% depending on whether a historical time period back to 1980, 1970, or 1960
was used, respectively. If one were to add recent years (2000-2004, representing better ocean
conditions) to the analysis, estimated required survival increases would decrease by about one
third or more. Additional research is needed to help understand the mechanisms of ocean and
climatic survival conditions, help improve forecasting and relating fisheries management
capabilities, and help increase the likelihood that Upper Columbia populations persist over the
full range of environmental conditionsthey are likely to encounter.

* Key uncertainties identify important gaps in our knowledge about the resources and functional
relationships that determine fish viability.

Upper Columbia Spring Chinook Salmon and Steelhead Recovery Plan 104
August 2007



OCoO~NOUA~,WN

3.12.2 Global Climate Change

The potential impacts of global climate change are recognized at national and international levels
(Scott and Counts 1990; Beamish 1995; McGinn 2002). Many climate models project changesin
regional snowpack and stream flows with global climate change. The effects of these changes
could have significant effects on the success of recovery actions and the status of listed fish
populations in the Upper Columbia Basin. The risks of global climate change are potentially
great for Upper Columbia stocks because of the sensitivity of salmon stocksto climate-related
shifts in the position of the sub-arctic boundary, the strength of the California Current, the
intensity of coastal upwelling, and the frequency and intensity of El Nino events (NPCC 2004).
Bull trout are particularly sensitive to water temperatures and it is uncertain how global climate
change will affect their habitat. More research is needed to address the effects of climate change
on ocean circulation patterns, freshwater habitat, and salmon and trout productivity.

3.12.3 Hatchery Effectiveness

Uncertainties exist regarding the potential for both benefits and harm of hatchery-produced fish
on naturally spawning populations (see Section 5.3). A major uncertainty is whether it is possible
to integrate natural and artificial production systems in the same subbasin to achieve sustainable
long-term productivity. There is also uncertainty about the reproductive success of hatchery fish
spawning in the wild. NOAA Fisheries evaluated survival requirements using a broad range of
20 to 80% historical effectiveness of hatchery-origin spawners to cover this uncertainty.® It is
difficult to address the uncertainties and potential risks associated with hatcheries, because
experimental methods for obtaining this information will take several yearsto get initial results
and much longer before conclusions can be inferred from the empirical information. NOAA
Fisheries and WDFW have initiated some of these studies in the Upper Columbia Basin and it is
important that these experiments continue. Although supplementation is considered a potential
benefit to recovery, it carriesrisks as noted here.

3.12.4 Density Independence

NOAA Fisheries analysis (2000 FCRPS BiOp) of needed survival improvements for spring
Chinook and steelhead assumes that fish survival is independent of population density at all life
stages. While density dependence is not apparent in single-stock models of population dynamics
using only 1980-present data, PATH and others have found strong evidence of compensatory
mortality (higher survival rates at lower population levels) and carrying capacity limitsin Upper
Columbia populations using data from the late 1950s to present. If the survival rates of Upper
Columbia populations are density dependent at certain life stages (i.e., egg-to-smolt survival),
then the analysis would tend to be pessimistic about extinction risks and optimistic with regard to
survival increases necessary to achieve recovery levels. Incorporating density dependence would
therefore tend to support lower risk for management actions that may not have immediate
survival benefits, but require higher overall survival improvements to meet longer-term recovery
goas. WDFW and the ICBTRT are currently drafting an approach for measuring tributary
habitat performance that includes an evaluation of tributary density-dependence. They have

% This plan used 0-100% effectiveness of hatchery-produced spawnersin steelhead run reconstructions
(see Appendix C).
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identified density-dependence in smolt production for Wenatchee spring Chinook (Figure 3.2).
Additional research on density dependence (independence) is needed to provide a better
understanding of the potential benefit of actions over time.

3.12.5 Differential Delayed Mortality of Transported Chinook and
Steelhead (D Value)

The differential delayed mortality of transported spring Chinook and steelhead (D value) isthe
estimated ratio of the post-Bonneville survival of transported fish relative to in-river migrating
fish. This differential mortality can occur during any time from release downstream from
Bonneville Dam, through the estuary and ocean life stage, and during adult upriver migration to
the specific dam from which they were transported. The factors determining D are complex and
poorly understood. Little information is available on potential D values for Upper Columbia
spring Chinook and steelhead. Historical data when fish were transported from McNary indicate
aD ranging from 0.8 to 1.0. This uncertainty has little effect under current conditions because
few Upper Columbia stocks are currently transported. However, an improved understanding of D
will be necessary to determine the appropriate role of McNary transportation in the future.
Furthermore, the future role of transportation and the potential benefit of major hydro-system
configurations are highly sensitive to this uncertainty.

3.12.6 Invasive Species

Another critical uncertainty is the effect of invasive species on the viability of listed populations
in the Upper Columbia Basin. One such species, American shad, may affect the abundance and
survival of spring Chinook and steelhead in the lower Columbia River. It is possible that the
growing population of shad is competing directly with juvenile Chinook and steelhead by
cropping food sources important to salmonids in the lower Columbia River. It isalso possible
that the large numbers of shad in the lower river contribute to the growth of northern
pikeminnow, smallmouth bass, and walleye, which are important predators of salmon and
steelhead. Shad may be sustaining large populations of predators during periods when salmon
and steelhead are not available to the predators, and, as aresult, more and larger predators are
present during periods when salmon and steelhead are moving through the lower Columbia
River.

Brook trout is an invasive species within the Upper Columbia Basin that competes with bull trout
for food and space. Brook trout can hybridize with bull trout and adult brook trout are known to
feed on juvenile bull trout. Research is needed to assess the direct and indirect effects of invasive
species (including invasive plants)® on the abundance and survival of spring Chinook, steelhead,
and bull trout in the Upper Columbia Basin.

% A short list of invasive plants include denseflower cordgrass, giant hogweed, Hydrilla, salt meadow
cordgrass, Brazilian elodea, common cordgrass, Eurasian watermilfoil, fanwort, garden loosestrife,
indigobush, parrotfeather, Japanese knotweed, perennial pepperweed, purple loosestrife, saltcedar,
smooth cordgrass, wand loosestrife, water primrose, yellow floating heart, common reed, leafy spurge,
curly-leaf pondweed, hairy whitetop, hoary cress, reed canarygrass, and yellow flagiris.
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3.12.7 Independent Populations

ICBTRT and QAR identified independent spring Chinook and steelhead populations within the
Upper Columbia Basin. QAR and PATH assessments assumed that spawning aggregations of an
ESU or a DPS behaved as independent populations in isolation. Likewise, the Bull Trout Draft
Recovery Plan (USFWS 2002) identified independent “core” bull trout populations, which are
made up of several “local” populations. Given the geographic proximity and genetic similarity of
many of these sub-groups, the assumption of independence is questionable and may lead to
pessimistic assessments of needed survival improvements. Research regarding population
structures, natural straying and movement among aggregations, and improvements to the
assessment methods to include meta-population dynamics may be warranted. The monitoring
program outlined in this plan and detailed in the Upper Columbia Monitoring Strategy (Hillman
2004), completed watershed plans, and subbasin plans will contribute substantially to resolving
this uncertainty.

3.12.8 Effects of Dams on Bull Trout

The Bull Trout Draft Recovery Plan (USFWS 2002) has identified dams as an important factor
for the decline of bull trout in the Upper Columbia Basin. Although it is true that dams can affect
salmonids by delaying or impeding migration of adults and by injuring or killing juveniles that
pass downstream, there is currently little information on the effects of dams on bull trout in the
Upper Columbia River. Recent research by BioAnalysts (2002, 2003) indicates that adult bull
trout passed through mainstem PUD dams with no loss and arrived on spawning grounds within
their spawning window. In contrast, there is virtually no information on the effects of mainstem
dams on juvenile (or subadult) bull trout. Additional work is needed to assess the effects of dams
on the viability of bull trout in the Upper Columbia Basin.

Dams and other passage barriers in the Upper Columbia may affect bull trout. For example, in
the Wenatchee River basin, Tumwater Dam, Dryden Dam, Dam 5 on Icicle Creek, and the weir
on the Chiwawa River may affect bull trout spatial structure and diversity. Seasonal closure of
adult passage facilities at the dams may adversely affect adult bull trout movement during certain
times of year.

3.12.9 Interaction between Resident and Migrant Bull Trout Life-History
Types

The Bull Trout Draft Recovery Plan (USFWS 2002) proposes recovery criteria for bull trout
based on connectivity, abundance, productivity, and spatial structure of migrant (fluvial and
adfluvial) life-history types. A critical uncertainty is the role of resident life-history typesin
maintaining viable populations of bull trout. Little is known about the abundance and spatial
structure of resident forms in the Upper Columbia Basin, and even less is known about their
contribution to migrant life-history types. Research is needed to assess the spatial structure and
importance of resident types in maintaining viable populations of bull trout in the Upper
Columbia Basin.

3.12.10 Effects of Harvest, Hatchery, Hydropower, and Habitat Actions

A critical uncertainty associated with the implementation of this recovery plan will be the effect
of management actions or strategies on the environment and on life-stage specific survival rate
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and population level responses. It is unclear how Strategies implemented within each of the Hs
(Harvest, Hatcheries, Hydropower, and Habitat) will interact and contribute to recovery. In
particular, a high level of uncertainty exists for the magnitude and response time of habitat
actions. Even if all habitat actions could be implemented immediately (which they cannot), there
will be delays in the response to actions. Populations will likely respond more quickly to some
actions (e.g., diversion screens and barrier removals) than they will to others (e.g., riparian
plantings). Although the effects of interacting strategies on population V SP parameters remain
unknown, monitoring will contribute substantially to resolving this uncertainty.

3.12.11 Effects of Human Population Growth

Human population growth in the Upper Columbia Basin and its effects on recovery of listed
speciesisacritical uncertainty. The size of the human population within the Upper Columbia
region is expected to nearly double in the next two decades (may not apply equally across all
subbasins).®” Projected development will probably expand along streams and rivers at a greater
rate than in upland areas. At the time this plan was written, critical area ordinances and
comprehensive plans are being updated. A high degree of coordination among agencies, tribes,
and counties will be needed to maximize recovery efforts.

®7 See http://www.of m.wa.gov/pop/gmal
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Figure 3.1 Returns per spawner for three levels of productivity (average smolts/redd) and
smolt-to-adult return rates (SAR) for spring Chinook in the Wenatchee River, Washington.
The SAR of 0.63% was the 8-yr geometric mean from 1993-2000 for naturally produced
Chiwawa River spring Chinook (WDFW, unpublished data). The 1% SAR was modded at
the same productivity values for atheoretical comparison. This simple arithmetic modd
does not account for variance, autocorrelation, or density dependence and should not be used
to determinetargetsfor either metric.
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4 Delisting Criteria

4.1 Guiding Principles 4.4 Recovery Criteria
4.2 Recovery Strategy 4.5 Recovery Timeframe

4.3 Recovery Goals and Objectives

In the previous sections, this plan described the status of ESA-listed populations in the Upper
Columbia Basin and reasons for their decline. In this section, the plan identifies goals, objectives,
reclassification criteria and recovery criteria for naturally produced spring Chinook salmon,
steelhead, and bull trout in the Upper Columbia Basin. This plan differentiates between
“reclassification” and “recovery” criteria (NOAA 2004). “Reclassification” criteria represent the
levels of abundance, productivity, spatial structure, and diversity necessary for “endangered”
species (spring Chinook) to be classified as “threatened” under the ESA. “Recovery” criteriaare
the same as “delisting” criteria, which represent the levels of abundance, productivity, spatial
structure, and diversity necessary for each species to be removed from ESA listing. Recovery
levels are higher than reclassification levels.

It should be noted, however, that these biological criteria (V SP parameters) are only one
component of the decision-making process of whether or not listed fish are reclassified and de-
listed. Before the species can be reclassified or de-listed, NOAA Fisheries and USFWS must
evaluate if the existing and ongoing institutional measures are sufficient to address the threats
(see Section 3.11) to protect the viability of the populations and the ESU and DPS.

4.1 Guiding Principles

Although there are no specific regulations regarding recovery, the statutory language of the ESA
offers some guidance in recovery planning. Section 4(f) of the ESA addresses the development
and implementation of recovery plans. The following are the key provisions of the Act for
development of recovery plans:

e 4(f)(1) — Recovery plans shall be developed and implemented for listed species unless the
Secretary “...finds that such a plan will not promote the conservation of the species.”

o A(f)(1)(A) — Priority isto be given, to the maximum extent practicable, to “...species,
without regard to taxonomic classification, that are most likely to benefit from such plans,
particularly those species that are, or may be, in conflict with construction or other forms of
economic activity.”

o A(f)(1)(B) — Each plan must include, to the maximum extent practicable, “(i) a description of
site-specific management actions as may be necessary to achieve the plan’s goal for the
conservation and survival of the species; (ii) objective, measurable criteriawhich, when met,
would result in adetermination...that the species be removed from the list; and, (iii)
estimates of the time required and the cost to carry out those measures needed to achieve the
plan’s goal and to achieve intermediate steps toward that goal.”

In summary, statutory (e.g., Freedom of Information Act, Federal Advisory Committee Act,
Administration Procedure Act, National Environmental Policy Act, Paperwork Reduction Act,
and the Information Quality Act) guidance requires certain elements to be included in the plan.
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Within these “sideboards,” plan developers are given considerable discretion to determine the
details of how they develop the plan. This plan is science-based and relied on the guidance
provided by the ICBTRT and the Bull Trout Draft Recovery Plan. Delisting criteriawere
developed by the ICBTRT in concert with the three Eastern Washington Regions (including
Tribes), WDFW, and USFWS. The following criteria provide guidance to decision makers
within each region.

4.2 Recovery Strategy

At the time of listing, spring Chinook and steelhead in the Upper Columbia Basin exhibited low
abundance and productivity (see Section 2). Trends in abundance were mostly downward and
replacement ratios were low. Likewise, bull trout abundance in the Upper Columbia Basin was
relatively low (see Section 2). Most bull trout populations (or subpopulations) exhibited
depressed or unknown trends. Since 2000, naturally produced spring Chinook and steelhead
abundance and productivity have increased. However, they still remain at levelsthat are
considered below recovered population levels.

The strategy of this plan isto recommend goals, objectives, and actions that address the primary
factors within each “H” (Hydro, Hatchery, Harvest, and Habitat) that limit the abundance,
productivity, spatial structure, and diversity of naturally produced spring Chinook, steelhead, and
bull trout in the Upper Columbia Basin.®® Each action is linked directly to a specific limiting
factor (see Section 5). For example, recommended actions within the hydropower system are
intended to increase survival of juveniles and adults passing through dams and reservoirs,
recommended actions within hatcheries are intended to address abundance, productivity, and
diversity issues associated with propagation of stocks; recommended actions within harvest are
intended to reduce incidental take of listed species; and recommended actions within habitat are
directed at protecting important habitats and minimizing stresses (various land-use and
management activities) that degrade spawning and rearing habitat conditions.®® Ultimately, the
implementation of specific recovery actions should lead to the restoration of naturally produced
spring Chinook salmon, steelhead, and bull trout populations such that they become viable
components of the ecosystem managed within the context of multiple land uses and natural
resource management. These actions will also benefit other fish species and some wildlife, and
lessen the chance for additional listings in the Upper Columbia Basin.

For all listed species, recovery requires reducing or eliminating threats to the long-term
persistence of populations, maintaining widely distributed populations across diverse habitats of
their native ranges, and preserving genetic diversity and life history characteristics. Successful
recovery of the species means that populations, DPS, and ESU have met certain measurable
criteria associated with viable salmonid populations (ICBTRT 2005). This plan focuses on four
viable salmonid population (VSP) parameters. abundance, productivity, spatial structure, and

% Note that goals and criteria must be met entirely from naturally produced fish. Hatchery fish are not
included in the abundance and productivity criteria.

% |t isimportant to note that habitat improvements will reach a point of diminishing returns. In other
words, at some point in the future, all improvements, through protection and restoration, will have a very
limited affect on fish habitat. This plan promotes an end point of habitat improvements, that when met,
will conclude the responsibility of landowner action to improve or preserve habitat (see Section 5).
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diversity of naturally produced fish (see ICBTRT 2005a, b for a detailed discussion on VSP
parameters) and bull trout goals and objectives. Importantly, this plan does not expect listed
species where they did not occur historically, nor does it expect abundances that occurred
historically.

4.2.1 Abundance

Population abundance must be large enough to have a high probability of surviving
environmental variation observed in the past and expected in the future, to be resilient to
environmental and anthropogenic disturbances, to maintain genetic diversity, and to support or
provide ecosystem functions. In this plan, the contribution of abundance to recovery will be
measured using the twelve-year geometric mean abundan