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Appendix 9N: Temperature Threshold Analysis

Appendix 9N
Temperature Threshold Analysis

9N.1 Temperature Threshold Methodology and
Assumptions

Monthly temperature data described in Appendix 6B were used to calculate the
percentage of time (over the period 81-year simulation record) monthly
temperature thresholds for different fish species and life stages were exceeded on
the Trinity River, Clear Creek, Sacramento River, Feather River, American River,
and Stanislaus River.

ON.2 Temperature Threshold Results

Table 9N.B.1 shows the percentage of years, over the 81-year simulation period,
each of the different temperature thresholds was exceeded for the No Action
Alternative, Second Basis of Comparison (Alternative 1), Alternative 3, and
Alternative 5 as well as differences between the alternatives and the bases of
comparison. Columns A through H describe the specific temperature threshold by
species, life stage, river, reach, water year type, month, the actual temperature
objective, and the reference where the target came from. Columns I through R
show the threshold exceedances for each alternative and alternative comparison.

ON.3 References

DWR et al. (California Department of Water Resources, Bureau of Reclamation,
U.S. Fish and Wildlife Service, and National Marine Fisheries Service).
2013. Environmental Impact Report/ Environmental Impact Statement for
the Bay Delta Conservation Plan. Draft. December.

National Marine Fisheries Service 2009. Biological Opinion and Conference
Opinion on the Long-Term Operations of the Central Valley Project and
State Water Project. June.

USFWS (U.S. Fish and Wildlife Service). 1999. Trinity River Flow Evaluation.
Final Report. June.
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Table 9N.B.1. Temperature Threshold Exceedances

Appendix 9N: Temperature Threshold Analysis

. . . No Action ] .
Water Temperature Temperature ' Second Basis of ' ' AIte.rnatlve 1 AIte'rnatlve 3 AIte'rnatlve 5 Alternative A!ternatlve 3 A!ternatlve 5
X . . L. .. No Action R Alternative Alternative minus No minus No minus No ) minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective X Comparison . i i minus Second . .
Type (Degree ) Ref 1 Alternative (Alternative 1) 3 5 Action Action Action Basis of Basis of Basis of
w & eterence Alternative Alternative Alternative X Comparison  Comparison
Comparison
Spring- Lewiston to
Run Holding Trinity Douglas City All July 60 USFWS 1999 1% 1% 0% 1% 0% -1% 0% 0% -1% 0%
Chinook Bridge
Spring- Lewiston to
Run Holding Trinity Douglas City All August 60 USFWS 1999 2% 2% 2% 0% 0% 0% -2% 0% 0% -2%
Chinook Bridge
Spring- Lewiston to
Run Spawning Trinity Douglas City All  September 56 USFWS 1999 9% 11% 9% 7% 2% 1% -1% -2% -1% -4%
Chinook Bridge
Lewiston t
Chinook  Spawning  Trinity 20" Al October 56 USFWS 1999 8% 6% 6% 7% 1% 2% 0% 1% 1% 1%
NF confluence
Lewiston t
Coho  Spawning  Trinity o0 Al October 56 USFWS 1999 8% 6% 6% 7% 1% 2% 0% 1% 1% 1%
NF confluence
. - Lewiston to
Steelhead  Spawning Trinity All October 56 USFWS 1999 8% 6% 6% 7% -1% -2% 0% 1% -1% 1%
NF confluence
. . - Lewiston to
Chinook Spawning Trinity All November 56 USFWS 1999 2% 2% 0% 2% 0% -2% 0% 0% -2% 0%
NF confluence
Lewiston t
Coho  Spawning  Trinity —oon® Al November 56 USFWS 1999 2% 2% 0% 2% 0% 2% 0% 0% 2% 0%
NF confluence
. - Lewiston to
Steelhead  Spawning Trinity All November 56 USFWS 1999 2% 2% 0% 2% 0% -2% 0% 0% -2% 0%
NF confluence
. . - Lewiston to
Chinook Spawning Trinity All  December 56 USFWS 1999 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
NF confluence
Lewiston t
Coho  Spawning  Trinity 0" Al December 56 USFWS 1999 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
NF confluence
. - Lewiston to
Steelhead  Spawning Trinity All  December 56 USFWS 1999 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
NF confluence
Spring-
Run Rearing Clear Creek Igo All June 60 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook
Spring-
Run Rearing Clear Creek Igo All July 60 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook
Spring-
Run Rearing Clear Creek Igo All August 60 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook
'See section 9N.C for the full reference
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Appendix 9N: Temperature Threshold Analysis

. . . No Action . .
Water Temperature Temperature ‘ Second Basis of . . Alte.rnatlve 1 Alte.rnatlve 3 Alte.rnatlve 5 Alternative A!ternatlve 3 A!ternatlve 5
. . . L. ... No Action j Alternative Alternative minus No minus No minus No A minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective X Comparison ) R R minus Second . .
Type (Degree ) Reference’ Alternative (Alternative 1) 3 5 Action Action Action Basis of Basis of Basis of
Alternative Alternative Alternative X Comparison  Comparison
Comparison
Spring-
Run Rearing Clear Creek Igo All  September 56 BDCP 2013 15% 13% 12% 14% -3% -4% -2% 3% -1% 1%
Chinook
Spring-
Run Rearing Clear Creek Igo All October 56 BDCP 2013 12% 10% 11% 12% -2% -2% 0% 2% 1% 2%
Chinook
Winter- £ NMFS NMFS
Run 88 sacramento BallsFerry Al April 56 BiOp 2009 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
. incubation
Chinook 2009
Winter-
E NMEFS BiO
Run 88 sacramento BallsFerry Al May 56 oP 3% 4% 4% 3% 1% 1% 0% 1% 0% 1%
. incubation 2009
Chinook
Winter-
E NMEFS BiO
Run . 88 sacramento BallsFerry Al June 56 'op 6% 4% 4% 7% 2% 2% 1% 2% 0% 3%
. incubation 2009
Chinook
Winter-
E NMEFS BiO
Run . 88 sacramento BallsFerry Al July 56 oP 14% 11% 11% 13% 3% 3% 1% 3% 0% 2%
. incubation 2009
Chinook
Winter-
E NMEFS BiO
Run 88 sacramento BallsFerry Al August 56 ©p 32% 28% 28% 31% 3% 4% 0% 3% 0% 3%
. incubation 2009
Chinook
Winter-
E NMEFS BiO
Run . B8 sacramento BallsFerry  All  September 56 'oP 42% 52% 49% 41% 10% 6% 1% -10% 4% 11%
. incubation 2009
Chinook
Winter-
E NMES BiO
Run . 88 sacramento Bend Bridge Al April 56 op 4% 4% 4% 4% 1% 1% 0% 1% 0% 1%
. incubation 2009
Chinook
Winter-
E NMEFS BiO
Run . 88 sacramento Bend Bridge Al May 56 op 44% 42% 44% 47% 2% 0% 3% 2% 2% 5%
. incubation 2009
Chinook
Winter-
E NMES BiO
Run . 88 sacramento Bend Bridge Al June 56 op 52% 44% 44% 54% -8% -8% 1% 8% 0% 10%
. incubation 2009
Chinook
Winter-
E NMES BiO
Run . 88 sacramento Bend Bridge Al July 56 op 55% 59% 58% 54% 4% 3% 1% 4% 1% 5%
. incubation 2009
Chinook
Winter- Egg ) NMEFS BiOp
Run . . Sacramento Bend Bridge All August 56 89% 85% 89% 90% -4% 0% 1% 4% 4% 5%
. incubation 2009
Chinook
Winter- E NMFS BiO
Run . B8 sacramento BendBridge Al September 56 P 62% 90% 87% 60% 29% 26% 1% -29% 3% -30%
. incubation 2009
Chinook
Green Egg .
. . Sacramento Bend Bridge All May 63 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Sturgeon  incubation
G E
reen - BB sacramento Bend Bridge Al June 63 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Sturgeon incubation
!See section 9N.C for the full reference
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Appendix 9N: Temperature Threshold Analysis

No Action

. Alternative 1 Alternative 3 Alternative 5 . Alternative 3 Alternative 5
Water Temperature Temperature . Second Basis of . . . . . Alternative . .
. . . L. ... No Action j Alternative Alternative minus No minus No minus No . minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective Alternative Comparison 3 5 Action Action Action minus Second Basis of Basis of
Type Degree F 1 Alternative 1 Basis of
w (Deg ) Reference ( ) Alternative Alternative Alternative X Comparison  Comparison
Comparison
G E
Stu’;egz';n incubgagtion Sacramento Bend Bridge Al July 63 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
G E
reen B8 qiramento BendBridge Al August 63 BDCP 2013 7% 6% 6% 7% 1% 1% 0% 1% 0% 1%
Sturgeon incubation
G E
reen B8 qicramento BendBridge Al September 63 BDCP 2013 12% 10% 9% 12% 3% 3% 1% 3% 1% 2%
Sturgeon incubation
Spring-
E
Run incubgagtion Sacramento RedBIuff ~ All  October 56 BDCP 2013 82% 79% 78% 80% 4% -4% 2% 4% 0% 2%
Chinook
Spring- £
Run B8 sacramento  RedBluff Al November 56 BDCP 2013 8% 7% 8% 7% 1% 0% 2% 1% 1% 1%
. incubation
Chinook
Spring- £
Run . gg. Sacramento  Red Bluff All  December 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook incubation
Spring- £
Run . gg. Sacramento  Red Bluff All January 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
. incubation
Chinook
Spring- £
Run . gg. Sacramento  Red Bluff All February 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
. incubation
Chinook
Spring- £
Run . gg. Sacramento  Red Bluff All March 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
. incubation
Chinook
Spring- £
Run . gg. Sacramento  Red Bluff All April 56 BDCP 2013 15% 13% 14% 14% -2% -1% -1% 2% 1% 1%
. incubation
Chinook
Fall-Run Egg
Chinook incubation Sacramento  Red Bluff All October 56 BDCP 2013 82% 79% 78% 80% -4% -4% -2% 4% 0% 2%
Fall-Run Egg
. . . Sacramento  Red Bluff All November 56 BDCP 2013 8% 7% 8% 7% -1% 0% -2% 1% 1% -1%
Chinook incubation
Fall-Run Egg
. . . Sacramento  Red Bluff All  December 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook incubation
Fall-Run Egg
. . . Sacramento  Red Bluff All January 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook incubation
Fall-Run Egg
. . . Sacramento  Red Bluff All February 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook incubation
Fall-Run Egg
Sacramento  Red Bluff All March 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

Chinook incubation
!See section 9N.C for the full reference
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Appendix 9N: Temperature Threshold Analysis

No Action

. Alternative 1 Alternative 3 Alternative 5 . Alternative 3 Alternative 5
Water Temperature Temperature . Second Basis of . . . . . Alternative . .
. . . L. ... No Action j Alternative Alternative minus No minus No minus No . minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective X Comparison ) R R minus Second . .
Type (Degree ) Reference’ Alternative (Alternative 1) 3 5 Action Action Action Basis of Basis of Basis of
Alternative Alternative Alternative X Comparison  Comparison
Comparison
Fall-R E
C‘Emo‘;'; incubgagtion Sacramento  Red Bluff Al April 56 BDCP 2013 15% 13% 14% 14% 2% 1% 1% 2% 1% 1%
Spring-
Run Spawning Sacramento  Red Bluff All October 56 BDCP 2013 82% 79% 78% 80% -4% -4% -2% 4% 0% 2%
Chinook
Spring-
Run Spawning Sacramento  Red Bluff All November 56 BDCP 2013 8% 7% 8% 7% -1% 0% -2% 1% 1% -1%
Chinook
Spring-
Run Spawning Sacramento  Red Bluff All  December 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook
Spring-
Run Spawning Sacramento  Red Bluff All January 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook
Spring-
Run Spawning Sacramento  Red Bluff All February 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook
Spring-
Run Spawning Sacramento  Red Bluff All March 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook
Spring-
Run Spawning Sacramento  Red Bluff All April 56 BDCP 2013 15% 13% 14% 14% -2% -1% -1% 2% 1% 1%
Chinook
Fall-R
c?ﬂnozrll Spawning Sacramento Red Bluff  All  October 56 BDCP 2013 82% 79% 78% 80% 4% 4% 2% 4% 0% 2%
Fall-R
C‘;ino;"; Spawning Sacramento Red Bluff Al November 56 BDCP 2013 8% 7% 8% 7% 1% 0% 2% 1% 1% 1%
Fall-R
C?ﬂnolcj; Spawning Sacramento Red Bluff Al December 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fall-R
C?ﬂnolcj; Spawning Sacramento Red Bluff Al January 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fall-R
C?ﬂnolcj; Spawning Sacramento Red Bluff  All  February 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fall-R
C?ﬂnolcj; Spawning Sacramento Red Bluff Al March 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fall-R
C‘;ino;"; Spawning Sacramento  Red Bluff Al April 56 BDCP 2013 15% 13% 14% 14% 2% 1% 1% 2% 1% 1%
Whit
Sturglein Spawning Sacramento Hamilton City  All March 61 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

!See section 9N.C for the full reference
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Appendix 9N: Temperature Threshold Analysis

3 . . No Action . )
Water Temperature Temperature ‘ Second Basis of . . Alte.rnatlve 1 Alte.rnatlve 3 Alte.rnatlve 5 Alternative A!ternatlve 3 A!ternatlve 5
. . . L. ... No Action j Alternative Alternative minus No minus No minus No . minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective X Comparison ) R R minus Second . .
Type (Degree ) Reference’ Alternative (Alternative 1) 3 5 Action Action Action Basis of Basis of Basis of
yp Alternative Alternative Alternative X Comparison  Comparison
Comparison
Whit
Sturg'ezn Spawning  Sacramento Hamilton City Al April 61 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Whit
Sturglein Spawning Sacramento Hamilton City  All May 61 BDCP 2013 55% 49% 49% 56% -6% -6% 1% 6% 0% 7%
Whit
Sturglein Spawning Sacramento Hamilton City  All June 61 BDCP 2013 86% 74% 74% 87% -13% -13% 1% 13% 0% 13%
Whit
Sturg'ezn Spawning Sacramento Hamilton City Al March 68 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Whit
Sturg'ezn Spawning  Sacramento Hamilton City Al April 68 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Whit
Sturglein Spawning Sacramento Hamilton City  All May 68 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Whit
Sturglein Spawning Sacramento Hamilton City  All June 68 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
White Egg . .
. . Sacramento Hamilton City  All March 61 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Sturgeon incubation
White Egg . . .
. . Sacramento Hamilton City  All April 61 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Sturgeon incubation
White Egg . .
. . Sacramento Hamilton City  All May 61 BDCP 2013 55% 49% 49% 56% -6% -6% 1% 6% 0% 7%
Sturgeon incubation
White Egg . .
. . Sacramento Hamilton City  All June 61 BDCP 2013 86% 74% 74% 87% -13% -13% 1% 13% 0% 13%
Sturgeon incubation
White Egg . .
. . Sacramento Hamilton City  All March 68 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Sturgeon incubation
White Egg . . .
. . Sacramento Hamilton City  All April 68 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Sturgeon incubation
White Egg . .
. . Sacramento Hamilton City  All May 68 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Sturgeon incubation
White Egg . .
. . Sacramento Hamilton City  All June 68 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Sturgeon incubation
Spring- E Robinson
Run o8 Feather _ All  September 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook incubation Riffle
!See section 9N.C for the full reference
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No Action
Alt tive 1 Alt tive 3 Alt tive 5 Alt tive3 Alt tive 5
Water Temperature Temperature . Second Basis of . . e.rna ive e.rna ive e.rna ive Alternative . ernative . ernative
. . . L. ... No Action j Alternative Alternative minus No minus No minus No A minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective X Comparison ) R R minus Second . .
Type (Degree ) Ref 1 Alternative (Alternative 1) 3 5 Action Action Action Basis of Basis of Basis of
w & eterence Alternative Alternative Alternative X Comparison  Comparison
Comparison
Spring- .
E Rob
Run incubgagtion Feather °Ri'frf‘|2°” Al October 56 BDCP 2013 98% 97% 97% 97% 1% 1% 1% 1% 1% 0%
Chinook
Spring- E Robinson
Run 88 Feather : Al November 56 BDCP 2013 27% 26% 26% 28% 1% 1% 1% 1% 1% 2%
Chinook incubation Riffle
Spring- E Robinson
Run 88 Feather : Al December 56 BDCP 2013 1% 0% 0% 1% 1% 1% 0% 1% 0% 1%
. incubation Riffle
Chinook
Spring- E Robinson
Run 88 Feather : Al January 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
. incubation Riffle
Chinook
Spring- E Robinson
Run & Feather : Al February 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
. incubation Riffle
Chinook
Spring- E Robinson
Run . &8 . Feather . All March 56 BDCP 2013 18% 20% 19% 19% 2% 1% 1% -2% -1% -1%
Chinook incubation Riffle
Spring- E Robinson
Run . &8 . Feather . All April 56 BDCP 2013 75% 75% 75% 75% 0% 0% 0% 0% 0% 0%
Chinook incubation Riffle
E Robi
Steelhead . 28 Feather obInson All  September 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
incubation Riffle
E Robi
Steelhead incufagﬁon Feather °Ri'frf'|2°” Al October 56 BDCP 2013 98% 97% 97% 97% 1% 1% 1% 1% 1% 0%
E Robi
Steelhead . 28 Feather obinson Al November 56 BDCP 2013 27% 26% 26% 28% 1% 1% 1% 1% 1% 2%
incubation Riffle
E Robi
Steelhead . 28 Feather obInson Al December 56 BDCP 2013 1% 0% 0% 1% 1% 1% 0% 1% 0% 1%
incubation Riffle
E Robi
Steelhead . 28 Feather obInson Al January 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
incubation Riffle
E Robi
Steelhead incusagtion Feather °Ri'f'f1;°” Al February 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
E Robi
Steelhead incusagtion Feather °Ri'f'f1;°” Al March 56 BDCP 2013 18% 20% 19% 19% 2% 1% 1% 2% 1% 1%
E Robi
Steelhead incusagtion Feather °Ri'f'f1;°” Al April 56 BDCP 2013 75% 75% 75% 75% 0% 0% 0% 0% 0% 0%
Spring-
pring . Robinson
Run Rearing Feather Riffle All  September 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook
Spring- Robinson
Run Rearing Feather Riffle All October 56 BDCP 2013 98% 97% 97% 97% -1% -1% -1% 1% -1% 0%
Chinook
!See section 9N.C for the full reference
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Appendix 9N: Temperature Threshold Analysis

No Action

Water Temperature Temperature ‘ Second Basis of . . Alte.rnatlve 1 Alte.rnatlve 3 Alte.rnatlve 5 Alternative A!ternatlve 3 A!ternatlve 5
. . . L. ... No Action j Alternative Alternative minus No minus No minus No . minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective X Comparison ) R R minus Second . .
Type (Degree ) Ref 1 Alternative (Alternative 1) 3 5 Action Action Action Basis of Basis of Basis of
w & eterence Alternative Alternative Alternative X Comparison  Comparison
Comparison
Spring- .
Rob
Run Rearing Feather °Ri'f'f’;°” Al November 56 BDCP 2013 27% 26% 26% 28% 1% 1% 1% 1% 1% 2%
Chinook
Spring- Robinson
Run Rearing Feather Riffle All  December 56 BDCP 2013 1% 0% 0% 1% -1% -1% 0% 1% 0% 1%
Chinook
Spring- Robinson
Run Rearing Feather Riffle All January 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook
Spring- Robinson
Run Rearing Feather Riffle All February 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook
Spring- Robinson
Run Rearing Feather Riffle All March 56 BDCP 2013 18% 20% 19% 19% 2% 1% 1% -2% -1% -1%
Chinook
Spring- Robinson
Run Rearing Feather Riffle All April 56 BDCP 2013 75% 75% 75% 75% 0% 0% 0% 0% 0% 0%
Chinook
. Robinson
Steelhead Rearing Feather Riffle All  September 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
. Robinson
Steelhead Rearing Feather Riffle All October 56 BDCP 2013 98% 97% 97% 97% -1% -1% -1% 1% -1% 0%
Robi
Steelhead  Rearing  Feather ORiIfr;Izon Al November 56 BDCP 2013 27% 26% 26% 28% 1% 1% 1% 1% 1% 2%
Robi
Steelhead  Rearing  Feather °Ri'f'f1;°” Al December 56 BDCP 2013 1% 0% 0% 1% 1% 1% 0% 1% 0% 1%
Robi
Steelhead  Rearing Feather °Ri'f'f1;°” Al January 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Robi
Steelhead  Rearing Feather °Ri'f'f1;°” Al February 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Robi
Steelhead  Rearing  Feather °Ri'f'f1|2°n Al March 56 BDCP 2013 18% 20% 19% 19% 2% 1% 1% 2% 1% 1%
Robi
Steelhead  Rearing Feather °Ri'f'f1;°” All April 56 BDCP 2013 75% 75% 75% 75% 0% 0% 0% 0% 0% 0%
Spring-
pring . Robinson
Run Rearing Feather Riffle All May 63 BDCP 2013 60% 51% 55% 57% -9% -5% -2% 9% 4% 6%
Chinook
Spring- Robinson
Run Rearing Feather Riffle All June 63 BDCP 2013 97% 97% 97% 97% 0% 0% 0% 0% 0% 0%
Chinook

'See section 9N.C for the full reference
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No Acti
. Alternative 1 Alternative 3 Alternative 5 0Ac u.)n Alternative 3 Alternative 5
Water Temperature Temperature . Second Basis of . . . . . Alternative . .
. . . L. ... No Action j Alternative Alternative minus No minus No minus No A minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective X Comparison ) R R minus Second . .
Type (Degree ) Ref 1 Alternative (Alternative 1) 3 5 Action Action Action Basis of Basis of Basis of
w & eterence Alternative Alternative Alternative X Comparison  Comparison
Comparison
Spring-
pring . Robinson
Run Rearing Feather ) All July 63 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook Riffle
Spring- .
. Robinson
Run Rearing Feather ) All August 63 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Chinook Riffle
. Robinson
Steelhead Rearing Feather Riffle All May 63 BDCP 2013 60% 51% 55% 57% -9% -5% -2% 9% 1% 6%
. Robinson
Steelhead Rearing Feather Riffle All June 63 BDCP 2013 97% 97% 97% 97% 0% 0% 0% 0% 0% 0%
. Robinson
Steelhead Rearing Feather Riffle All July 63 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
. Robinson
Steelhead Rearing Feather Riffle All August 63 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fall
Chir?ook Spawning Feather Gridley Bridge  All October 56 BDCP 2013 98% 98% 98% 98% -1% -1% 0% 1% 0% 0%
Fall
Chir?ook Spawning Feather Gridley Bridge  All  November 56 BDCP 2013 26% 24% 23% 26% -1% -3% 0% 1% -1% 1%
Fall
Chir?ook Spawning Feather Gridley Bridge  All  December 56 BDCP 2013 1% 0% 0% 1% -1% -1% 0% 1% 0% 1%
Fall
Chir?ook Spawning Feather Gridley Bridge  All January 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Fall
Chir?ook Spawning Feather Gridley Bridge  All February 56 BDCP 2013 1% 0% 0% 1% -1% -1% 0% 1% 0% 1%
Fall
Chi:ook Spawning Feather Gridley Bridge  All March 56 BDCP 2013 29% 28% 26% 29% -2% -4% 0% 2% -2% 2%
Fall
Chi:ook Spawning Feather Gridley Bridge  All April 56 BDCP 2013 85% 85% 85% 85% 0% 0% 0% 0% 0% 0%
Steelhead Rearing Feather Gridley Bridge  All October 56 BDCP 2013 98% 98% 98% 98% -1% -1% 0% 1% 0% 0%
Steelhead Rearing Feather Gridley Bridge  All  November 56 BDCP 2013 26% 24% 23% 26% -1% -3% 0% 1% -1% 1%
Steelhead Rearing Feather Gridley Bridge  All  December 56 BDCP 2013 1% 0% 0% 1% -1% -1% 0% 1% 0% 1%
!See section 9N.C for the full reference
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No Acti
. Alternative 1 Alternative 3 Alternative 5 0Ac u.)n Alternative 3 Alternative 5
Water Temperature Temperature . Second Basis of . . . . . Alternative . .
. . . L. ... No Action j Alternative Alternative minus No minus No minus No A minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective X Comparison ) R R minus Second . .
Type (Degree ) Reference’ Alternative (Alternative 1) 3 5 Action Action Action Basis of Basis of Basis of
Alternative Alternative Alternative Comparison Comparison  Comparison
Steelhead Rearing Feather Gridley Bridge  All January 56 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Steelhead Rearing Feather Gridley Bridge  All February 56 BDCP 2013 1% 0% 0% 1% -1% -1% 0% 1% 0% 1%
Steelhead Rearing Feather Gridley Bridge  All March 56 BDCP 2013 29% 28% 26% 29% -2% -4% 0% 2% -2% 2%
Steelhead Rearing Feather Gridley Bridge  All April 56 BDCP 2013 85% 85% 85% 85% 0% 0% 0% 0% 0% 0%
G
Stu’;egzzn Spawning  Feather Gridley Bridge  All May 64 BDCP 2013 65% 56% 57% 64% -9% 7% 1% 9% 1% 7%
G
Stu:egi';n Spawning  Feather Gridley Bridge Al June 64 BDCP 2013 97% 97% 97% 97% 0% 0% 0% 0% 0% 0%
G
Stu:egi';n Spawning  Feather Gridley Bridge Al July 64 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
G
Stu:egi';n Spawning  Feather Gridley Bridge  All  August 64 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
G
Stu:egz';n Spawning  Feather Gridley Bridge  All  September 64 BDCP 2013 48% 83% 81% 49% 35% 33% 2% -35% 2% -33%
Green Egg . .
Sturgeon  incubation Feather Gridley Bridge All May 64 BDCP 2013 65% 56% 57% 64% -9% -7% -1% 9% 1% 7%
Green Egg . .
Sturgeon  incubation Feather Gridley Bridge All June 64 BDCP 2013 97% 97% 97% 97% 0% 0% 0% 0% 0% 0%
Green Egg . .
Sturgeon  incubation Feather Gridley Bridge All July 64 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Green Egg . .
Sturgeon  incubation Feather Gridley Bridge  All August 64 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Green Egg . .
Sturgeon  incubation Feather Gridley Bridge All  September 64 BDCP 2013 48% 83% 81% 49% 35% 33% 2% -35% -2% -33%
G
Sturregir;n Rearing Feather Gridley Bridge  All May 64 BDCP 2013 65% 56% 57% 64% -9% 7% 1% 9% 1% 7%
G
Sturregir;n Rearing Feather Gridley Bridge Al June 64 BDCP 2013 97% 97% 97% 97% 0% 0% 0% 0% 0% 0%
!See section 9N.C for the full reference
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Appendix 9N: Temperature Threshold Analysis

No Acti
. Alternative 1 Alternative 3 Alternative 5 0Ac u.)n Alternative 3 Alternative 5
Water Temperature Temperature . Second Basis of . . . . . Alternative . .
. . . L. ... No Action j Alternative Alternative minus No minus No minus No . minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective X Comparison ) R R minus Second . .
Type (Degree ) Ref 1 Alternative (Alternative 1) 3 5 Action Action Action Basis of Basis of Basis of
w & eterence Alternative Alternative Alternative Comparison Comparison  Comparison
G
Stu’;egzzn Rearing Feather Gridley Bridge Al July 64 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
G
Stu’;egzzn Rearing Feather Gridley Bridge Al August 64 BDCP 2013 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
G
Stu';eg‘:';n Rearing  Feather Gridley Bridge All  September 64 BDCP 2013 48% 83% 81% 49% 35% 33% 2% -35% 2% -33%
Juvenil Watt A
UVenlie = pearing  American att Ave Al May 65 BDCP 2013 31% 31% 33% 32% 0% 2% 0% 0% 2% 0%
steelhead Bridge
Juvenil Watt A
UVENII®  pearing  American LAVl June 65 BDCP 2013 56% 57% 55% 56% 1% 0% 0% 1% 1% 1%
steelhead Bridge
Juvenil Watt A
UVeNnli® © pearing  American att Ave All July 65 BDCP 2013 99% 99% 99% 99% 0% 0% 0% 0% 0% 0%
steelhead Bridge
Juvenil Watt A
UVeNnli® © pearing  American FLAVE Al August 65 BDCP 2013 93% 93% 93% 94% 1% 0% 0% 1% 1% 1%
steelhead Bridge
Juvenil Watt A
UVeNli® © pearing  American FLAVE Al September 65 BDCP 2013 89% 96% 96% 90% 7% 7% 1% 7% 0% 6%
steelhead Bridge
Juvenil Watt A
UVeNlie © pearing  American att Ave Al October 65 BDCP 2013 28% 28% 30% 28% 0% 2% 0% 0% 3% 0%
steelhead Bridge
Orange
Adult NMFS BiO
Steelhead OO Stanislaus  Blossom Al October 56 2P 57% 85% 87% 58% 28% 31% 2% -28% 2% -27%
Migration Bridge 2009
Orange
Adult NMFS BiO
Steelhead o Stanislaus ~ Blossom Al November 56 2P 33% 28% 24% 36% -5% -9% 3% 5% -4% 8%
Migration Bridge 2009
Orange
Adult NMFS BiO
Steelhead OO Stanislaus  Blossom Al December 56 'op 0% 0% 0% 3% 0% 0% 3% 0% 0% 3%
Migration Bridge 2009
Knights Ferry
*Used Bel NMFS BiO
Steelhead Smoltification Stanislaus * U529 BEOW o nuary 52 1op 0% 2% 2% 2% 2% 2% 2% 2% 0% 0%
Goodwin 2009
Dam)
Knights Ferry
*Used Bel NMFS BiO
Steelhead Smoltification Stanislaus ¢ U9 BEOW i Eebruary 52 op 0% 2% 2% 0% 2% 2% 0% 2% 0% 2%
Goodwin 2009
Dam)
Knights Ferry
*Used B Bi
Steelhead Smoltification Stanislaus ¢ U%9 BEOW i Varch 52 NMFS BiOp 8% 9% 12% 8% 1% 4% 0% 1% 3% 1%
Goodwin 2009
Dam)
1See section 9N.C for the full reference
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Appendix 9N: Temperature Threshold Analysis

. . . No Action . .
Water Temperature Temperature ‘ Second Basis of . . Alte.rnatlve 1 Alte.rnatlve 3 Alte.rnatlve 5 Alternative A!ternatlve 3 A!ternatlve 5
. . . L. ... No Action j Alternative Alternative minus No minus No minus No . minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective X Comparison ) R R minus Second . .
Type (Degree ) Reference’ Alternative (Alternative 1) 3 5 Action Action Action Basis of Basis of Basis of
Alternative Alternative Alternative Comparison Comparison  Comparison
Knights Ferry
*Used Bel NMEFS Bi
Steelhead Smoltification Stanislaus | o-cd BEOW April 52 iOp 33% 31% 30% 37% 2% 2% 5% 2% 1% 6%
Goodwin 2009
Dam)
Knights Ferry
*Used Bel NMEFS BiO
Steelhead Smoltification Stanislaus | o-cd BElOW May 52 ~p 63% 66% 63% 68% 3% 0% 5% -3% 3% 2%
Goodwin 2009
Dam)
0
e . range NMFS BiOp
Steelhead Smoltification Stanislaus Blossom All January 57 5009 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bridge
0
e . range NMFS BiOp
Steelhead Smoltification Stanislaus Blossom All February 57 5009 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bridge
0
e . range NMFS BiOp
Steelhead Smoltification Stanislaus Blossom All March 57 5009 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bridge
0
e . range . NMFS BiOp
Steelhead Smoltification Stanislaus Blossom All April 57 5009 2% 8% 3% 0% 6% 1% -2% -6% -4% -8%
Bridge
0
e . range NMFS BiOp
Steelhead Smoltification Stanislaus Blossom All May 57 5009 18% 10% 17% 8% -8% -1% -11% 8% 7% -3%
Bridge
0
, _ range NMEFS BiOp
Steelhead  Spawning  Stanislaus Blossom All January 55 5009 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bridge
. . Orange NMFS BiOp
Steelhead  Spawning Stanislaus Blossom All February 55 5009 0% 0% 1% 0% 0% 1% 0% 0% 1% 0%
Bridge
. . Orange NMFS BiOp
Steelhead  Spawning Stanislaus Blossom All March 55 5009 21% 16% 25% 21% -5% 3% -1% 5% 8% 4%
Bridge
. . Orange . NMFS BiOp
Steelhead  Spawning Stanislaus Blossom All April 55 5009 16% 34% 17% 7% 17% 1% -9% -17% -16% -26%
Bridge
Orange .
. . NMEFS BiOp
Steelhead  Spawning Stanislaus Blossom All May 55 5009 49% 43% 53% 40% -5% 4% -8% 5% 10% -3%
Bridge
0
, _ range NMES BiOp
Steelhead Rearing Stanislaus Blossom All June 65 5009 6% 2% 4% 6% -3% -1% 0% 3% 2% 3%
Bridge
Orange .
. . NMEFS BiOp
Steelhead Rearing Stanislaus Blossom All July 65 5009 16% 16% 19% 21% -1% 3% 5% 1% 4% 6%
Bridge
!See section 9N.C for the full reference
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Appendix 9N: Temperature Threshold Analysis

No Acti
. Alternative 1 Alternative 3 Alternative 5 0Ac u.)n Alternative 3 Alternative 5
Water Temperature Temperature . Second Basis of . . . . . Alternative . .
. . . L. ... No Action j Alternative Alternative minus No minus No minus No . minus Second minus Second
Species Lifestage River Reach Year Month Objective Objective X Comparison ) R R minus Second . .
Type (Degree ) Reference’ Alternative (Alternative 1) 3 5 Action Action Action Basis of Basis of Basis of
Alternative Alternative Alternative X Comparison  Comparison
Comparison
0]
. . range NMFS BiOp
Steelhead Rearing Stanislaus Blossom All August 65 2009 15% 13% 9% 21% -2% -6% 6% 2% -4% 8%
Bridge
0]
. . range NMFS BiOp
Steelhead Rearing Stanislaus Blossom All  September 65 2009 11% 10% 7% 18% 0% -4% 8% 0% -3% 8%
Bridge
0]
. . range NMFS BiOp
Steelhead Rearing Stanislaus Blossom All October 65 2009 7% 8% 1% 11% 1% -3% 4% -1% -4% 3%
Bridge
0]
. . range NMFS BiOp
Steelhead Rearing Stanislaus Blossom All November 65 5009 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Bridge

!See section 9N.C for the full reference

Draft LTO EIS 9N-13 July 2015



	9N Temperature Threshold Analysis
	9N.1 Temperature Threshold Methodology and Assumptions
	9N.2 Temperature Threshold Results
	9N.3 References





Accessibility Report





		Filename: 

		LTO_EIS_App9N_TempThresh.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 1



		Passed manually: 1



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Needs manual check		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top



