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Ovenrview

PI-tageedi steelliead andiwild yearing Chineok passing
LGR dam during ene-Week: cohorts firemi Apsil te June
each year (6 sthd 8ichd coherts per year)

Estimate Survivall and Travel Time for conorts

ASSIgn average envirenmental variables aurng passage
suchias Elow, Spill;, Trfemperature and \Water lransit Time

SheW: bivarate: plots;oif Reach Sunvivaliana
envirenmental vaianles.

Show: resulits of multi-model regression
Estimates ofi transport prepertions



Lower Granite te McNary Dam Reach
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Steelhead! InSurvivali vs Avg Spill
Pet LGS, LMN; IHR, McN



Steellhead Sunrvival vs Avg Spilll Pet
LGS, LMN, IHR; McN



Water Transit Time
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Converting Elows to Water Transit Time
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Survival LGR to MCN
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Survival LGR to MCN
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Results off multi-model
analysis, fer Steelhead

delta
adj R2 Model Variables AICc AICc Weight

0.80 AV_SPIL_PROP,WTT,REL_GRP 748 0.0  0.730
0.80 WTT,REL_GRP,AV_TEMPC,AV_SPIL_PROP 768 20  0.268
0.76 AV_SPIL_PROP,WTT,AV_TEMPC 86.2 114  0.002
0.70 AV_TEMPC,AV_SPIL_PROP 97.6 227  0.000
0.70 AV_SPIL_PROP,REL_GRP 98.1 232  0.000
0.70 REL_GRP,AV_TEMPC,AV_SPIL_PROP 98.4 23.6  0.000
0.68 AV_SPIL_PROP,WTT 102.2° ‘27:@ L +0.0B0
0.65 AV_SPIL_PROP 1065 31.7  0.000
0.57 WTT,REL_GRP,AV_TEMPC 1212 464  0.000
0.56 WTT,AV_TEMPC 1214 46.6  0.000
0.54 WTT,REL_GRP 1246 49.8  0.000
0.36 WTT 143.1 683  0.000
0.22 REL_GRP,AV_TEMPC 156.0 81.2  0.000
0.18 AV_TEMPC 157.8 829  0.000
0.00 REL_GRP 170.0 952  0.000
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Relative Variable Importance
(Weilght ofi evidence) HWSTT

Variable RVI

AV_SPIL_PROP 1.00
WTT 1.00
AV_TEMPC 0.27

REL_GRP 00




Wild Yearling Chinoek Survivallvs
Avg Spill Pet LGS, LMN; THR’ MeN



Survival LGR to MCN
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Survival LGR to MCN

Wila Yearning Chinook Survival Vs Avg

remp LGS, LMIN, IHK, IVICIN
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Results oft multi-model analysis for
yearing Chinoek

Delta
ad] R2 Model Variables  AlICc AlCc Weight
0.66 AV_SPIL_PROP,WTT,AV_TEMPC 3 55.4 0 0.384
0.66 REL_GRP,AV_SPIL_PROPWTT K 55.6 0.2 0.350
0.66 REL_GRP,AV_SPIL_PROP,WTT,AV_TEMP 4 56.8 1.4 0.190
0.64 AV_SPIL_PROPWTT 2 59.0 3.6 0.063
0.61 AV_TEMPC,AV_SPIL_PROP 2 63.7 8.3 0.006
0.60 AV_SPIL_PROP 1 64.2 8.9 0.005
0.61 AV_TEMPC,REL_GRP,AV_SPIL_PROP 3 66.0 10.7 0.002
0.55 WTT,AV_TEMPC,REL_GRP, 3 75.3 19.9 0.000
0.50 REL_GRPWTT 3 80.9 25.5 0.000
0.43 WTT i 88.5 33.1 0.000
0.26 REL_GRP,AV_TEMPC 2 " 4M09,2 53.8 0.000
0.21 AV_TEMPC B TN 56.4 0.000
0.00 REL_GRP 2 128.6 73.2 0.000




Relative Variable limportance
(Weilght ofi evidence) CHIW

Variable RVI

AV SPIL_PROP 1.00
WTT 0.99
AV_TEMPC 0.58

REL_GRP 0.54




Prehanility of belng transported

Salmonid
Group 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Chinook 0.61(H) 0.26(H) 0.49 (H)
Yearlings 0.79 0.71 0.99 0.68 0.63 0.87 0.92 0.58(W) 0.29 (W) 0.49 (W)
0.76 (H)  0.47(H) 0.41(H)
Steelhead 083 081 099 068 067 096 094 0.79(W) 0.43(W) 0.45(W)




Combined Yearing Chineek
Timing at LGR

4




Conclusions

EGI yeaning Chineock and Steelliead, Increased
spilifand decreased Water transit time: (Righer
flewWs) appear te inpreve survival, Whlle Righer
temperatlres decrease sunvival

Survivals were: relatively Right inr 2008 because. of
RIgh flews, spillfandicoel tenmperatures

IHIgher transpoert prepertion CHIL 1n 2008
compared ter 2007 Was duerin; part te later:
timing 1n 08



Hatchery Supyearing: Survival
Lower: Granite ter MeNary Dam
1998 e 2008

(preliminany results)

Eisi Passage Center



Ovenrview

PIT-tagged Hatchery Subyearling Chineok
passingl LGR dami duing tWwo-Week: blocks: fiiem
Vay: 20 ter July: 15 eachr year

Estimate Survivalland Travel Time: for blocks

ASSIgn average envirenmental varanbles durng
passage suchras Elow, Spill; Temperature and
Water lFransit inme

SHeW bivarate plets of Reach Sunvival and
envirenmentalivamianies.



Lower Granite to VicNary Dam Reach
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Timing off Subyearing fiall Chineok at LGR Dam
In 2008 compared to Historic Timing




Suvival for Hatechery Subyearing Chineok
LGR tor MeNI 19981 te 2008 with 95%, CI's



Comparisen of Environmental conditions at LGS

Flows in 2008 were
relatively high
especially in June and
early July

Spill volumes were
high in May and
average in summer
(since 2005)

Temperatures were
cool in 2008




IHatchery Subyeariing Chinoek Survival
VS Avg SpillEPet LGS), LVING TR, MeN



Survival LGR to MCN
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IHatchery: Sukyearling Chineok Sunvival vs
Avgl Temp LGS, LMN;, IHR; McN



Pearson Correlation Matrix

REL GRP AV_SPIL_PROP AV _TEMPC WTT FISH SURVIVAL
TRAVTIME
REL_GRP 1.0000
AVSPILPROP -0.2291  1.0000
AV_TEMPC  0.7222  -0.6701 1.0000
WTT 0.3634 0.7657 1.000
FISH 0.3154  -0.8224 0.5680 0.814 1.0000
TRAVTIME
SURVIVAL -0.4653 -0.8356 1.0000
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Prehanility of belng transported

Salmonid
Group 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Chinook
Sub 0.52 (H) 0.52 (H)
Yearlings 0.81 0.56(W) 0.42(H) 0.43 (W)




Conclusions

EGI actively: migrating subyearling
Chineok, Increased spillfand decreased
Water transit time: (Righer flows); appear o
Improve: surnvival, Whallernigher
iemperatures decrease sunvival

Stuvivalsiwere: relatvely nigh in 2008
PEecause of high flewsrthreughrJune, spill
and coel temperatures
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