Appendix G3e

Water Temperature Modeling and Fish Assessment for
the Sacramento, Feather, and American Rivers for the
Proposed Voluntary Agreements

G3e.1 Introduction

This appendix describes estimated water temperature effects on the Sacramento, Feather, and
American Rivers under the proposed Voluntary Agreements (VAs). Inputs to the water temperature
simulations use SacWAM results that include VA tributary flow assets, but do not include
unspecified water purchases (including flow assets for the PWA Water Purchase Market Price
Program and permanent state water purchases) because the sources of these flow assets are not
fully known at this time. As discussed in Chapter 9, the unspecified water purchases under the
proposed VAs could be provided from inflows from the Sacramento/Delta watershed or from
SWP/CVP export reductions. If unspecified water purchases are provided from sources in the
Sacramento, Feather, and American River watersheds, water temperatures on these rivers could be
further affected beyond the model results presented in this appendix.

Appendix A6, Water Temperature Modeling and Fish Assessment for the Sacramento, Feather, and
American Rivers, describes the HEC-5Q models, model performance, and methodology used to
estimate water temperature and associated fish effects for the 35, 45, 55, 65, and 75 model scenarios
(the proposed Plan amendments and the Low and High Flow Alternatives). The methodology used
for assessing the proposed VAs is the same as for these scenarios. As a result, this appendix focusses
on model results. Please see Appendix A6 for information regarding background and methodology
for the water temperature analysis.

G3e.2 Temperature Modeling for the Baseline and
Proposed Voluntary Agreements

G3e.2.1 Model Inputs for Baseline and Proposed Voluntary
Agreements

The methods used for developing model inputs in this analysis are identical to those described in
Appendix A6, Section A6.2.1, Model Inputs for Baseline and Flow Scenarios.

G3e.2.2 HEC-5Q Results for Baseline and the Proposed
Voluntary Agreements

Simulated temperatures are presented here in tables showing the 10th, 50th, and 90t percentiles of
baseline temperatures and changes from baseline. The 50t and 90t percentile values presented in
the tables represent the temperatures of greatest concern for cold-water fish because they represent
typical and warmer temperatures, respectively. Maximum values are not shown because they
represent only a single month out of the entire simulation period. Temperature results are provided
for locations important for understanding hydrologic effects on water temperature (e.g.,

Draft Staff Report: Sacramento/Delta Update
to the Bay-Delta Plan

G3e-1 September 2023



Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements

temperature of reservoir releases) and for locations used in the fish assessment described in Section
G4e.3, Fish Assessment). Temperature results for the Sacramento River are shown in Tables G4e-1
through G4e-10. Results for the Feather River are shown in Tables G4e-11 through G4e-16, and
those for the American river are shown in Tables G4e-17 through G4e-19. The shading provided in
these tables is only for attracting attention to the larger deviations from baseline. Shading does not
indicate any impact conclusions.

Temperature results for the Sacramento and American Rivers are presented in upstream to
downstream order. Temperatures in the Feather River are complicated by the movement of water
through both the Thermalito Afterbay and the Low Flow Channel. Feather River water is diverted to
the Thermalito Afterbay at the Thermalito Diversion Dam, and minimum required flows are left in
the river to move through the Low Flow Channel. Baseline and the flow scenarios have almost the
same flows through the Low Flow Channel. Increased reservoir releases associated with the
proposed VAs are simulated as moving through the Thermalito Afterbay, eventually returning to the
Feather River at the downstream end of the Low Flow Channel. Temperature results for the Low
Flow Chanel (below the fish barrier dam and at Robinson Riffle) are presented before the
temperatures of the Thermalito Afterbay discharge, which returns to the Feather River downstream
of Robinson Riffle.

Water temperature effects associated with the proposed VAs could result from changes in
hydrology. Changes in hydrology for the Sacramento, Feather, and American Rivers are summarized
by changes in end-of-April storage, end-of-September storage (carryover storage), and river flow as
presented in figures and tables in Chapter 9 and Appendix G4a. The hydrologic effects represent
reservoir operations expected to result from providing the VA tributary flow assets identified for the
Sacramento, Feather, and American Rivers subject to constraints identified by VA parties (see
Appendix G4a). meeting the goals of the proposed VAs. In general, the SacWAM results show that the
proposed VAs could result in increases or decreases in reservoir storage levels in Shasta Reservoir,
Oroville Reservoir, and Folsom Reservoir. Flows would generally increase in the spring and
decrease in some months during other times of the year. As discussed in Chapter 9, if the VAs were
adopted, actual operation could vary to some degree from SacWAM modeled outcomes and there
could be additional changes in streamflows and reservoir levels beyond the modeled changes. For
example, the proposed VAs include flexibility in the timing of flow assets, so streamflows and
reservoir levels could deviate to some degree from modeled results.

Carryover storage is important for maintaining supply of cool water deep in a reservoir, although
spring storage may also be important because early release of water may reduce the initial volume
of cold water captured in a reservoir. An additional way storage can affect reservoir release
temperature is by influencing how temperature control devices (TCDs) can be used; higher
reservoir storage may allow more points of withdrawal that can allow release of warmer water
when cold water is not needed and colder water when it is needed. Lower reservoir storage is
typically associated with a smaller cold water pool, but during late fall and winter, low reservoir
volume could result in faster meteorological cooling of the reservoir.

River flow controls the longitudinal rate at which water temperature approaches equilibrium values
as water moves downstream. Cool reservoir release temperatures are maintained for greater
distances at higher flows. Changes in carryover storage and flow are most likely to affect water
temperature if storage and flow are already relatively low (e.g., within the lowest 25 percent of
values).

Reservoir release temperatures represent the effect of reservoir storage on temperature. As water
moves downstream, river flow begins to have a greater effect on temperature, although eventually
differences in temperature between the scenarios are muted as temperatures for all scenarios
approach the same equilibrium values.
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Table G3e-1. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly

Temperature Distributions in the Sacramento River below Shasta Dam.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
Baseline (°F)

10 48.1 49.7 521 47.7 455 46.6 49.7 493 483 483 482 47.6
50 51.0 528 53.7 50.0 481 484 511 498 483 483 486 495
90 56.2 56.0 55.2 517 49.7 501 53.0 534 515 511 504 521
Proposed Voluntary Agreements Minus Baseline (°F)

10 -03 -03 -01 -01 -02 -01 -0.1 0. 0.0 0.0 0.0 -0.1
50 -0.1 -03 0.0 0.0 -0.1 0.0 -0.1 0.0 0.0 0.0 -0.1 -0.2
90 -0.2 04 -0.1 -0.1 0.0 0.0 -0.1 0.1 0.3 -0.5 -01 04

Table G3e-2. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions in the Sacramento River below Keswick.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
Baseline (°F)

10 498 498 513 476 457 472 502 508 501 502 506 50.1
50 524 529 529 496 482 491 524 520 506 509 518 526
90 565 565 544 516 497 507 544 548 531 540 53.6 555
Proposed Voluntary Agreements Minus Baseline (°F)

10 -0.2 0.0 -02 -02 -01 -01 00 0.0 0.1 0.1 0.0 0.1
50 -02 -02 -01 00 -0.1 0.0 -0.2 0.0 0.1 0.1 0.0 -0.2
90 -02 03 0.0 -0.1 0.0 0.1 -04 0.0 0.1 0.0 -02 01

Table G3e-3. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly

Temperature Distributions in the Sacramento River above Clear Creek.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep

Baseline (°F)

10 503 499 511 47.7 459 475 506 515 51.1 512 515 509

50 528 529 526 495 485 49.7 533 530 519 519 529 536

90 56.7 564 542 515 50.0 514 554 556 540 552 546 565

Proposed Voluntary Agreements Minus Baseline (°F)

10 -0.2 0.1 -02 -02 -01 0.0 0.0 0.0 0.2 0.1 0.0 0.1

50 -0.1 -03 -0.1 0.0 0.0 0.0 -03 -01 0.1 0.1 0.1 -0.3

90 -0.1 0.1 0.0 -0.1 0.0 0.1 -0.8 -01 0.2 -0 -03 0.1
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Table G3e-4. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions in the Sacramento River at Balls Ferry.

Percentile  Oct Nov  Dec

Jan Feb Mar  Apr

May Jun Jul Aug  Sep

Baseline (°F)

10 514 499 48.7 462 460 479 516 532 527 524 531 525
50 535 519 505 476 476 49.7 542 549 543 537 542 548
90 56.7 555 523 494 491 516 56.0 567 558 564 561 582
Proposed Voluntary Agreements Minus Baseline (°F)

10 -0.1  -01 -02 0.0 0.0 -0.1 0.0 -0.1 0.2 0.3 0.0 0.1
50 -0.2 0.1 -0.2 0.1 0.0 0.0 -0.3  -02 03 0.0 0.0 -0.4
90 -1 -03 -01 -01 0.0 0.0 -0.5 -01 038 0.0 -0.2 0.0

Table G3e-5. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions in the Sacramento River near Bend Bridge.

Percentile  Oct Nov  Dec

Jan Feb Mar  Apr

May Jun Jul Aug  Sep

Baseline (°F)

10 52.2 499 481 461 463 486 528 546 544 541 548 538
50 540 519 49.7 472 476 504 552 564 563 555 559 562
90 569 548 515 488 491 522 568 581 580 581 578 594
Proposed Voluntary Agreements Minus Baseline (°F)

10 -0.2 -02 -01 0.0 -0.1 0.0 -0.2 -03 0.2 0.2 -0.1 0.0
50 -01 -01 -01 01 -0 -01 -05 -03 0.1 0.1 0.0 -0.2
90 -0.1 -01 -01 0.0 0.0 0.2 -0.5 0.0 0.0 -0.1 0.1 0.0

Table G3e-6. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions in the Sacramento River near Red Bluff.

Percentile  Oct Nov  Dec

Jan Feb Mar Apr May Jun Jul Aug  Sep

Baseline (°F)

10 528 499 480 461 464 489 531 553 555 552 560 546
50 544 518 495 472 477 507 556 573 573 568 571 570
90 570 544 511 488 492 527 574 590 591 594 589 602
Proposed Voluntary Agreements Minus Baseline (°F)

10 -0.2 -01 -02 -01 -01 0.0 -03  -03 0.2 0.1 -0.1 0.1
50 01 -01 -02 0.0 0.0 0.0 -04 -03 0.1 0.0 0.0 -0.1
90 0.0 0.1 -0.1  -01 0.0 0.1 -0.5 0.1 -0.1  -01 0.2 0.1
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Table G3e-7. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly

Temperature Distributions in the Sacramento River at Hamilton City.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
Baseline (°F)

10 546 504 47.7 462 469 49.7 543 578 603 604 604 580
50 56.5 521 492 473 484 523 581 612 620 624 624 612
90 59.0 549 50.7 489 503 547 609 631 644 652 643 645
Proposed Voluntary Agreements Minus Baseline (°F)

10 -0 -02 -01 -01 -01 0.0 -0.1 0.0 0.0 0.1 -0.1 0.2
50 -0.1  -01 -02 0.0 0.1 0.2 -0.3 -06 0.1 -0.1  -01 -0.2
90 0.0 0.0 0.0 -0.1 0.1 0.5 -0.6 0.3 -02 -04 02 -0.1

Table G3e-8. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions in the Sacramento River at Butte City.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
Baseline (°F)

10 55.6 505 474 458 469 49.7 546 592 628 633 629 60.0
50 57.6 521 487 47.0 485 528 591 63.1 647 657 655 634
90 599 551 503 486 506 555 624 654 672 686 675 666
Proposed Voluntary Agreements Minus Baseline (°F)

10 0.0 -0.1  -02 -01 0.0 0.0 0.0 0.1 0.0 0.2 -0.1 0.1
50 -0.1 0.0 -03  -01 0.0 0.3 -0.2  -0.7 0.2 -0.2 -01 -03
90 0.2 -0.1 0.2 0.0 0.1 0.4 -0.6 0.1 -0.1  -03 0.0 -0.1

Table G3e-9. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly

Temperature Distributions in the Sacramento River at Wilkins Slough.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
Baseline (°F)

10 56.6 509 471 458 472 502 552 606 651 667 657 621
50 589 523 486 470 488 535 602 653 677 695 690 659
90 613 555 503 487 511 564 637 679 702 721 711 688
Proposed Voluntary Agreements Minus Baseline (°F)

10 -0.1 0.0 -03 -02 -01 00 0.1 0.1 0.5 0.0 -02  -01
50 -0.2 -01 -02 0.0 0.2 0.3 0.0 -09 0.1 -02 -02 -04
90 0.4 0.1 -0.1 01 0.3 0.6 -0.5 0.1 -01 -02 00 0.0

Note: shading provided only to attract attention to the larger deviations from baseline. Shading does not indicate any

impact conclusions.

Draft Staff Report: Sacramento/Delta Update

to the Bay-Delta Plan G3e-5

September 2023



Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
and American Rivers for the Proposed Voluntary Agreements
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Table G3e-10. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly

Temperature Distributions in the Sacramento River at Knights Landing.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
Baseline (°F)

10 574 51.0 469 459 474 506 558 615 669 688 675 633
50 59.8° 525 485 470 490 539 608 667 696 718 712 675
90 62.1 556 50.2 487 514 57.0 645 692 722 747 734 703
Proposed Voluntary Agreements Minus Baseline (°F)

10 0.0 0.0 -0.2  -02 0.0 0.1 0.2 0.1 0.2 0.1 -0.1  -0.1
50 -0.1 0.1 -0.2 0.0 0.2 0.3 0.1 -1.0 0.0 -0.2 -03 -05
90 0.2 0.1 0.0 0.1 0.3 0.6 -04 0.2 -02 -02 -03 0.0

Table G3e-11. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions in the Feather River below Oroville Dam.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
Baseline (°F)

10 50.6 51.7 508 46.2 451 474 500 512 553 57.0 56.2 504
50 51.0 521 542 485 479 504 502 515 557 578 569 508
90 552 550 564 534 505 531 506 520 562 585 579 517
Proposed Voluntary Agreements Minus Baseline (°F)

10 0.0 0.0 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0
50 0.0 0.0 0.1 0.2 0.0 0.0 0.0 0.0 0.0 -0.1  -01 0.0
90 -1.5 -0.7 0.0 0.0 0.4 0.0 0.1 0.1 -0.1  -01 03 1.5

Table G3e-12. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions in the Feather River Low Flow Channel below the Fish Barrier Dam

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep

Baseline (°F)

10 514 519 505 464 453 47.7 507 525 568 584 580 519

50 51.7 521 53.6 486 490 515 530 531 572 591 590 524

90 559 549 556 528 508 537 539 536 577 59.6 599 550

Proposed Voluntary Agreements Minus Baseline (°F)

10 0.0 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1

50 0.0 0.0 0.0 0.1 0.1 0.0 -0.5 -01 0.0 0.1 0.1 0.1

90 -1.3  -04 0.0 0.1 0.4 0.0 -08 -01 01 -0.1 0.0 0.5
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Table G3e-13. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions in the Feather River Low Flow Channel at Robinson Riffle.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
Baseline (°F)

10 52.1 50.7 485 448 453 484 521 552 594 616 608 549
50 526 512 508 473 479 512 543 559 600 621 615 554
90 56.0 533 528 506 500 538 552 565 606 627 622 572
Proposed Voluntary Agreements Minus Baseline (°F)

10 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0
50 0.0 0.0 0.1 0.0 0.1 0.0 -0.3  -01 0.0 0.0 0.0 0.1
90 -1.1 -01 0.2 0.0 0.1 -0.1  -05 -0.1 0.0 -0.1 0.0 0.5

Table G3e-14. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions for Feather River Discharges from the Thermalito Afterbay

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
Baseline (°F)

10 558 53.6 498 464 467 495 536 562 614 630 629 569
50 57.1 547 51.7 493 524 59.0 661 627 652 639 668 60.1
90 63,5 574 544 520 557 642 706 664 686 686 749 715
10 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.0

50 0.0 0.1 0.1 0.2 0.0 -0.5 -1.0 ' -19 | 01 0.1 -09 0.6

90 0.3 0.4 0.0 -0.1 0.1 -0.2 [ -19 -14 0.2 0.2 0.0 0.2

Table G3e-15. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions for the Feather River below the Discharge from the Thermalito

Afterbay

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep

Baseline (°F)

10 55.0 51.7 48.7 451 46.7 495 536 560 615 631 629 569

50 559 528 509 477 492 53.0 582 603 643 640 639 595

90 59.0 541 539 513 518 573 616 616 654 669 676 63.1

Proposed Voluntary Agreements Minus Baseline (°F)

10 -0.1 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1

50 0.0 0.0 0.1 0.0 0.0 0.0 1.8 -0.3 -01 0.0 0.3 0.3

90 0.2 0.1 0.0 -0.1 -01 0.0 1.1 0.1 0.0 0.2 -0.3 0.3
Draft Staff Report: Sacramento/Delta Update September 2023

to the Bay-Delta Plan G3e-7



Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
and American Rivers for the Proposed Voluntary Agreements

State Water Resources Control Board

Table G3e-16. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions for the Feather River at Gridley.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
Baseline (°F)

10 55,5 522 489 453 469 498 541 567 623 640 638 576
50 56.5 53.1 509 479 49.7 538 594 616 656 649 657 604
90 598 544 538 513 523 57.7 623 629 667 682 690 64.0
Proposed Voluntary Agreements Minus Baseline (°F)

10 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
50 0.0 0.1 0.0 -0.1 03 0.0 1.3 -0.4 0.0 0.1 -0.2 05
90 0.1 0.1 -0.1  -01 -02 03 1.2 0.0 0.2 0.1 -04 0.8

Table G3e-17. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly

Temperature Distributions for the American River below Folsom Dam.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep
Baseline (°F)

10 58.7 569 508 459 459 478 491 50.6 526 534 578 60.7
50 63.2 581 552 494 481 492 502 516 542 565 600 632
90 669 59.2 592 521 49.7 503 528 549 574 613 636 67.0
Proposed Voluntary Agreements Minus Baseline (°F)

10 0.0 -04 05 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0
50 0.0 0.0 0.0 0.3 0.1 0.0 0.1 0.2 0.4 0.1 0.1 0.0
90 -0.3 0.1 0.0 0.0 0.1 0.1 0.3 0.0 0.7 0.4 -0.3 -0.2

Table G3e-18. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions for the American River at Hazel Avenue.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep

Baseline (°F)

10 59.1 56.7 50.6 459 460 484 50.0 520 539 556 589 621

50 63.0 579 544 490 483 499 51.7 536 557 583 621 64.0

90 66,5 59.1 580 518 503 520 550 588 608 643 656 678

Proposed Voluntary Agreements Minus Baseline (°F)

10 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0

50 0.0 0.0 0.2 0.4 0.1 0.0 0.0 -0.1 0.2 0.1 0.1 0.1

90 -0.3 0.2 0.0 0.0 0.1 0.0 -0.2 -02 03 0.7 -0.1  -04
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Table G3e-19. Comparison of Modeled Baseline and Proposed Voluntary Agreements Monthly
Temperature Distributions in the American River at Watt Avenue.

Percentile  Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug  Sep

Baseline (°F)

10 60.6 568 506 462 467 49.7 520 549 572 604 620 653
50 642 581 538 493 495 519 550 574 593 632 665 668
90 674 593 568 517 519 560 602 657 684 700 713 709
Proposed Voluntary Agreements Minus Baseline (°F)

10 0.0 0.1 0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.0 0.0
50 0.0 -0.1 0.0 0.2 0.1 -0.1 0.0 0.0 0.3 0.5 0.6 0.1
90 -0.1 0.0 0.0 0.1 0.1 0.0 -01  -03 [-1.7 14 -01  -04

G3e.3 Fish Assessment

G3e.3.1 Methods

The methods used in this analysis are identical to those presented in Appendix A6, Section A6.3, Fish
Assessment.

G3e.3.2 Results

The results of the water temperature index value analysis are presented in this section. Results are
organized by river and then by fish species/race. Results of the analysis are presented in tables
showing, by month and water year type: (1) the difference in percent of days above the index value
between the proposed VAs and the baseline; and (2) the difference in mean degrees per day above
the index value between the proposed VAs and the baseline. Only tables that include favorable and
unfavorable results, as defined in Appendix A6, Section A6.3.1, Methods, are included in this
appendix.

The interpretation and discussion of these results can be found in Section 9.7.7, Aquatic Biological
Resources. The tables in this section utilize the following abbreviations:

Water Year Type:

o W:Wet

e AN: Above Normal

e BN: Below Normal

e D:Dry

e (C:Critical

e All: All water year types combined

Months are indicated by a numeric value, 1-12. For example, January is 1, and December is 12.
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements

G3e.3.2.1 Sacramento River

Winter-Run Chinook Salmon

Model results indicate that water temperatures under the baseline scenario are generally lower than
the winter-run criteria for all life stages, except during the spawning, embryo, and alevin incubation
period, in which baseline conditions are inhospitable in all but the most upstream locations, which
generally reflects observed spawning location data (Section 7.6.2, Aquatic Biological Resources,
Table 7.6.2-12).

A summary of potential temperature-related effects of the VA scenario on winter-run Chinook
salmon is provided in Table G3e-20. The frequency of unfavorable changes would be low or zero for
all life stages. There would be two total occurrences of an unfavorable change for winter-run
Chinook salmon across all life stages, locations, months, and water year types- one for adult holding
and one for the spawning, egg incubation, and alevin life stage. Detailed results for each unfavorable
change are reported in Table G3e-21 and Table G3e-22. There were no favorable changes for any life
stage.

Table G3e-20. Summary of Potential Effects of the VA Scenario on Winter-Run Chinook Salmon,
Sacramento River?

Life Stage Percent
Adult Immigration

Favorable b 0%
Unfavorable ¢ 0%
Adult Holding

Favorable 0%
Unfavorable 0.8%
Spawning, Egg Incubation, and Alevins

Favorable 0%
Unfavorable 0.3%
Fry and Juvenile Rearing and Emigration

Favorable 0%
Unfavorable 0%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.

b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline.

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements

Table G3e-21. Water Temperature Index Value Analysis Results, Winter-Run Chinook Salmon,
Spawning, Egg Incubation, and Alevins, Sacramento River at Clear Creek, 55.4°F 7DADM".

Water Year Difference in Percent of Days above  Difference in Mean Degrees per Day

Month  Type Index Value? above Index Value (°F)3
4 w -1.0 0.1
4 AN 0.0
4 BN -0.4
4 D -0.1
4 C -0.2
4 All -0.2
5 w -0.3 -0.1
5 AN -1.1 -0.2
5 BN -0.2
5 D -0.2
5 C 0.0
5 All 0.7 -0.1
6 w 0.0 0.0
6 AN

6 BN -0.2
6 D -0.3
6 C -0.1
6 All -0.3
7 w 0.0 0.0
7 AN -0.5 -0.2
7 BN 0.0 -0.1
7 D 1.4 -0.3
7 C 4.7 -0.1
7 All 1.0 -0.1
8 w 0.0 -0.1
8 AN -0.1
8 BN -0.3
8 D -0.4
8 C 0.4
8 All -0.5 -0.1
9 w -1.8 0.0
9 AN -1.4 0.3
9 BN -1.8 -0.1
9 D . 0.1
9 C -2.7 0.2
9 All -3.4 0.1
10 w -0.5 -0.1
10 AN -1.9 0.4
10 BN
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,

State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements
Water Year Difference in Percent of Days above  Difference in Mean Degrees per Day
Month  Type Index Value? above Index Value (°F)3
10 D -3.5 0.1
10 C -2.2 0.6
10 All -2.6 0.3

1 7DADM = 7-day average daily maximum

2 Green cells indicate >5% lower values under the VA scenario relative to Baseline; red cells indicate >5% higher
values under the VA scenario relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the VA scenario relative to Baseline; red cells indicate >0.5°F higher values under the VA scenario relative to
Baseline.

Table G3e-22. Water Temperature Index Value Analysis Results, Winter-Run Chinook Salmon,
Adult Holding, Sacramento River at Red Bluff Diversion Dam, 61°F 7DADM*

Water Year Difference in Percent of Days above  Difference in Mean Degrees per Day
Month  Type Index Value? above Index Value (°F)3
1 w 0.0 0.0
1 AN 0.0 0.0
1 BN 0.0 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
2 All 0.0 0.0
3 w 0.0 0.0
3 AN 0.0 0.0
3 BN 0.0 0.0
3 D 0.0 0.0
3 C 0.0 0.0
3 All 0.0 0.0
4 w 0.0 0.0
4 AN -2.2 -0.3
4 BN -5.3 -0.3
4 D -6.8 -0.3
4 C 0.2 -0.1
4 All -2.8 -0.2
5 w -0.7 0.0
5 AN -2.4 -0.1
5 BN -0.6 0.0
5 D -4.9 0.1
5 C -2.4 0.1
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State Water Resources Control Board

Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
and American Rivers for the Proposed Voluntary Agreements

Water Year Difference in Percent of Days above  Difference in Mean Degrees per Day
Month  Type Index Value? above Index Value (°F)3
5 All -2.1 0.1
6 w -0.6 0.0
6 AN 8.6 0.5
6 BN 0.2 0.4
6 D -0.8 -0.1
6 C -0.4 0.0
6 All 0.7 0.1
7 w -0.1 0.0
7 AN -0.5 -0.1
7 BN 0.0 0.0
7 D 0.6 -0.5
7 C -4.3 0.0
7 All -0.7 -0.1
8 -0.5 -0.1
8 AN 2.2 0.1
8 BN -0.2 0.0
8 D -0.2 0.0
8 C -1.3 0.4
8 All -0.1 0.0

17DADM = 7-day average daily maximum
2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher
values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to

Baseline.

Spring-Run Chinook Salmon

Model results indicate that water temperatures under the baseline scenario are generally be lower
than the spring-run criteria for all life stages, except during the spawning, embryo, and alevin
incubation period, in which baseline conditions are inhospitable in all but the most upstream
locations, which generally reflects observed spawning location data (Section 7.6.2, Aquatic Biological

Resources, Table 7.6.2-14).

A summary of potential temperature-related effects of the VA scenario on spring-run Chinook
salmon is provided in Table G3e-23. The frequency of favorable unfavorable changes would be low
or zero for all life stages. There would be one total occurrence of a favorable change for spring-run
Chinook salmon across all life stages, locations, months, and water year types in the fry and juvenile
rearing and emigration life stage. There would be two total occurrences of an unfavorable change
for spring-run Chinook salmon across all life stages, locations, months, and water year types - one
during the adult holding period and one during the fry and juvenile rearing and emigration period.
Detailed results for each favorable and unfavorable change are Table G3e-24, Table G3e-25, and
Table G3e-26.
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements

Table G3e-23. Summary of Potential Effects of the VA Scenario on Spring-Run Chinook Salmon,
Sacramento River?

Life Stage Percent
Adult Immigration

Favorable b 0%
Unfavorable ¢ 0%
Adult Holding

Favorable 0%
Unfavorable 1.1%
Spawning, Egg Incubation, and Alevins

Favorable 0%
Unfavorable 0%
Fry and Juvenile Rearing and Emigration

Favorable 0.3%
Unfavorable 0.3%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.

b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline.

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.

Table G3e-24. Water Temperature Index Value Analysis Results, Spring-Run Chinook Salmon, Fry
and Juvenile Rearing and Emigration, Sacramento River at Red Bluff Diversion Dam, 61°F 7DADM*

Water Year Difference in Percent of Days above  Difference in Mean Degrees per Day
Month  Type Index Value? above Index Value (°F)3
1 w 0.0 0.0
1 AN 0.0 0.0
1 BN 0.0 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
2 All 0.0 0.0
3 w 0.0 0.0
3 AN 0.0 0.0
3 BN 0.0 0.0
3 D 0.0 0.0
3 C 0.0 0.0
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,

State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements
Water Year Difference in Percent of Days above  Difference in Mean Degrees per Day
Month  Type Index Value? above Index Value (°F)3
3 All 0.0 0.0
4 w 0.0 0.0
4 AN -2.2 -0.3
4 BN -5.3 -0.3
4 D -6.8 -0.3
4 C 0.2 -0.1
4 All -2.8 -0.2
5 w -0.7 0.0
5 AN -2.4 -0.1
5 BN -0.6 0.0
5 D -4.9 0.1
5 C -2.4 0.1
5 All -2.1 0.1
6 w -0.6 0.0
6 AN 8.6 0.5
6 BN 0.2 0.4
6 D -0.8 -0.1
6 C -0.4 0.0
6 All 0.7 0.1
7 w -0.1 0.0
7 AN -0.5 -0.1
7 BN 0.0 0.0
7 D 0.6 -0.5
7 C -4.3 0.0
7 All -0.7 -0.1
8 w -0.5 -0.1
8 AN 2.2 0.1
8 BN -0.2 0.0
8 D -0.2 0.0
8 C -1.3 0.4
8 All -0.1 0.0
9 w -0.1 -0.1
9 AN 4.7 0.6
9 BN 1.4 0.1
9 D -1.3 0.2
9 C -0.2 0.1
9 All 0.5 0.0
10 w 0.0 0.0
10 AN 0.0 0.0
10 BN 0.0 0.0
10 D -0.2 -0.2
10 C 0.4 0.6
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State Water Resources Control Board

Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
and American Rivers for the Proposed Voluntary Agreements

Water Year Difference in Percent of Days above  Difference in Mean Degrees per Day
Month  Type Index Value? above Index Value (°F)3
10 All 0.0 0.2
11 w 0.0 0.0
11 AN 0.0 0.0
11 BN 0.0 0.0
11 D 0.0 0.0
11 C 0.7 0.2
11 All 0.1 0.2
12 w 0.0 0.0
12 AN 0.0 0.0
12 BN 0.0 0.0
12 D 0.0 0.0
12 C 0.0 0.0
12 All 0.0 0.0

17DADM = 7-day average daily maximum
2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher

values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to

Baseline.

Table G3e-25. Water Temperature Index Value Analysis Results, Spring-Run Chinook Salmon, Fry
and Juvenile Rearing and Emigration, Sacramento River at Wilkins Slough, 64°F 7DADM?

Water Year Difference in Percent of Days above Difference in Mean Degrees per
Month  Type Index Value? Day above Index Value (°F)3
1 w 0.0 0.0
1 AN 0.0 0.0
1 BN 0.0 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
2 All 0.0 0.0
3 w 0.0 0.0
3 AN 0.0 0.0
3 BN 0.0 0.0
3 D 0.0 0.0
3 C 0.0 0.4
3 All 0.0 0.4
4 w 1.4 0.2
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State Water Resources Control Board

Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
and American Rivers for the Proposed Voluntary Agreements

Water Year Difference in Percent of Days above Difference in Mean Degrees per
Month  Type Index Value? Day above Index Value (°F)3
4 AN -1.1 0.0
4 BN -0.1
4 D -0.3
4 C 3.6 0.1
4 All -2.3 0.0
5 w 3.9 0.1
5 AN -4.8
5 BN
5 D
5 C -1.7 -0.3
5 All -2.4 -0.3
6 w 0.5 0.0
6 AN 1.7 0.2
6 BN 2.5 0.1
6 D -0.3 -0.3
6 C 0.2 0.1
6 All 0.8 0.0
7 w 0.0 -0.2
7 AN 1.6 0.5
7 BN 0.4 0.4
7 D 0.0 -0.5
7 C 0.0 -0.2
7 All 0.3 0.0
8 w -0.2 -0.2
8 AN 0.3 0.2
8 BN 0.2 -0.1
8 C 0.0 -0.2
8 All 0.0 -0.2
9 w -1.4 -0.1
9 AN 1.7 0.2
9 BN 1.0 0.1
9 D -1.0 -0.3
9 C 0.0 -0.1
9 All -0.3 -0.1
10 w 0.8 -0.1
10 AN -0.8 0.1
10 BN -0.8 0.2
10 D -1.2 0.0
10 C 0.6 0.1
10 All -0.2 0.1
11 w 0.0 0.0
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,

State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements
Water Year Difference in Percent of Days above Difference in Mean Degrees per
Month  Type Index Value? Day above Index Value (°F)3
11 AN 0.0 0.0
11 BN 0.0 0.0
11 D 0.0 0.0
11 C 0.2 0.0
11 All 0.0 0.0
12 w 0.0 0.0
12 AN 0.0 0.0
12 BN 0.0 0.0
12 D 0.0 0.0
12 C 0.0 0.0
12 All 0.0 0.0

1 7DADM = 7-day average daily maximum

2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher
values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to
Baseline.

Table G3e-26. Water Temperature Index Value Analysis Results, Spring-Run Chinook Salmon,
Adult Holding, Sacramento River at Red Bluff Diversion Dam, 61°F 7DADM*

Water Year Difference in Percent of Days Difference in Mean Degrees per Day
Month  Type above Index Value? above Index Value (°F)3
4 w 0.0 0.0
4 AN -2.2 -0.3
4 BN -5.3 -0.3
4 D -6.8 -0.3
4 C 0.2 -0.1
4 All -2.8 -0.2
5 w -0.7 0.0
5 AN -2.4 -0.1
5 BN -0.6 0.0
5 D -4.9 0.1
5 C -2.4 0.1
5 All -2.1 0.1
6 w -0.6 0.0
6 AN 8.6 0.5
6 BN 0.2 0.4
6 D -0.8 -0.1
6 C -0.4 0.0
6 All 0.7 0.1
7 w -0.1 0.0
7 AN -0.5 -0.1
7 BN 0.0 0.0
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,

State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements
Water Year Difference in Percent of Days Difference in Mean Degrees per Day
Month  Type above Index Value? above Index Value (°F)3
7 D 0.6 -0.5
7 C -4.3 0.0
7 All -0.7 -0.1
8 w -0.5 -0.1
8 AN 2.2 0.1
8 BN -0.2 0.0
8 D -0.2 0.0
8 C -1.3 0.4
8 All -0.1 0.0
9 w -0.1 -0.1
9 AN 4.7 0.6
9 BN 1.4 0.1
9 D -1.3 0.2
9 C -0.2 0.1
9 All 0.5 0.0

1 7DADM = 7-day average daily maximum
2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher
values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to
Baseline.

Fall-Run Chinook Salmon

Modeled water temperatures under the baseline scenario would generally be lower than the fall-run
Chinook salmon water temperature criteria used for this analysis for adult migration, adult holding,
and fry and juvenile rearing and emigration life stages (Section 7.6.2, Aquatic Biological Resources,
Table 7.6.2-16). Modeled water temperatures indicate that baseline conditions are inhospitable for a
sizable portion of the spawning, egg incubation, and alevin period, and conditions worsen from
upstream to downstream.

A summary of potential temperature-related effects of the VA scenario on fall-run Chinook salmon is
provided in Table G3e-27. The frequency of favorable and unfavorable changes would be low or zero
for all life stages. There would be one total favorable change and one unfavorable change across all
life stages, locations, months, and water year types, both of which would occur in the fry and
juvenile rearing and emigration life stage. Detailed results for these occurrences are reported in
Table G3e-28 and Table G3e-29.
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements

Table G3e-27. Summary of Potential Effects of the VA Scenario on Fall-Run Chinook Salmon,
Sacramento River ?

Life Stage Percent
Adult Immigration

Favorable b 0%
Unfavorable ¢ 0%
Adult Holding

Favorable 0%
Unfavorable 0%
Spawning, Egg Incubation, and Alevins

Favorable 0%
Unfavorable 0%
Fry and Juvenile Rearing and Emigration

Favorable 0.5%
Unfavorable 0.5%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.

b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.

Table G3e-28. Water Temperature Index Value Analysis Results, Fall-Run Chinook Salmon, Fry and
Juvenile Rearing and Emigration, Sacramento River at Red Bluff Diversion Dam, 61°F 7DADM*

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
12 w 0.0 0.0
12 AN 0.0 0.0
12 BN 0.0 0.0
12 D 0.0 0.0
12 C 0.0 0.0
12 All 0.0 0.0
1 w 0.0 0.0
1 AN 0.0 0.0
1 BN 0.0 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,

State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements
Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
2 All 0.0 0.0
3 w 0.0 0.0
3 AN 0.0 0.0
3 BN 0.0 0.0
3 D 0.0 0.0
3 C 0.0 0.0
3 All 0.0 0.0
4 w 0.0 0.0
4 AN -2.2 -0.3
4 BN -5.3 -0.3
4 D -6.8 -0.3
4 C 0.2 -0.1
4 All -2.8 -0.2
5 w -0.7 0.0
5 AN -2.4 -0.1
5 BN -0.6 0.0
5 D -4.9 0.1
5 C -2.4 0.1
5 All -2.1 0.1
6 w -0.6 0.0
6 AN 8.6 0.5
6 BN 0.2 0.4
6 D -0.8 -0.1
6 C -0.4 0.0
6 All 0.7 0.1

17DADM = 7-day average daily maximum

2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher
values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to
Baseline.

Table G3e-29. Water Temperature Index Value Analysis Results, Fall-Run Chinook Salmon, Fry and
Juvenile Rearing and Emigration, Sacramento River at Wilkins Slough, 64°F 7DADM?

Water Year Difference in Percent of Days Difference in Mean Degrees per Day
Month Type above Index Value? above Index Value (°F)3
12 w 0.0 0.0
12 AN 0.0 0.0
12 BN 0.0 0.0
12 D 0.0 0.0
12 C 0.0 0.0
12 All 0.0 0.0
1 w 0.0 0.0
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State Water Resources Control Board

Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
and American Rivers for the Proposed Voluntary Agreements

Water Year Difference in Percent of Days Difference in Mean Degrees per Day
Month Type above Index Value? above Index Value (°F)3
1 AN 0.0 0.0
1 BN 0.0 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.4
2 All 0.0 0.4
3 w 0.0 0.2
3 AN 0.0 0.0
3 BN 0.0 -0.1
3 D 0.0 -0.3
3 C 0.0 0.1
3 All 0.0 0.0
4 w 1.4 0.1
4 AN -1.1 -0.6
4 BN -8.8 -0.5
4 D -6.8 -0.6
4 C 3.6 -0.3
4 All -2.3 -0.3
5 w 3.9 0.0
5 AN -4.8 0.2
5 BN -7.6 0.1
5 D -5.7 -0.3
5 C -1.7 0.1
5 All -2.4 0.0
6 w 0.5 0.0
6 AN 1.7 0.0
6 BN 2.5 0.0
6 D -0.3 0.0
6 C 0.2 0.0
6 All 0.8 0.0

1 7DADM = 7-day average daily maximum
2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher
values under the Proposed VAs relative to Baseline.
3 0nly includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to

Baseline.
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements

Late Fall-Run Chinook Salmon

Modeled water temperatures indicate that baseline conditions are inhospitable for a sizable portion
of the late fall-run spawning period, and conditions worsen from upstream to downstream (Section
7.6.2, Aquatic Biological Resources, Table 7.6.2-18). Water temperatures under the baseline scenario
during the fry and juvenile rearing and emigration and adult immigration periods are rarely above
the temperatures criteria at all locations except at Wilkins Slough, where temperatures would be
above the 64°F criterion in 44.8% of days.

A summary of potential temperature-related effects of VA scenario on late fall-run Chinook salmon
is provided in Table G3e-30. The frequency of favorable and unfavorable changes would be low or
zero for all life stages. There would be one favorable change and one unfavorable change across all
life stages, locations, months, and water year types. The favorable change would occur during the fry
and juvenile rearing and emigration period. The unfavorable change would occur during the
spawning, egg incubation, and alvein period. Detailed results for both occurrences are reported
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements

Table G3e-31 and Table G3e-32.

Table G3e-30. Summary of Potential Effects of the VA Flow Scenario on Late Fall-Run Chinook
Salmon, Sacramento River ?

Life Stage Percent
Adult Immigration

Favorable b 0%
Unfavorable ¢ 0%
Spawning, Egg Incubation, and Alevins

Favorable 0%
Unfavorable 0.6%
Fry and Juvenile Rearing and Emigration

Favorable 0.3%
Unfavorable 0%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.

b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline.

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements

Table G3e-31. Water Temperature Index Value Analysis Results, Late Fall-Run Chinook Salmon,
Spawning, Egg Incubation, and Alevins, Sacramento River at Clear Creek, 55.4°F 7DADM*?

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day

Month Type Index Value? above Index Value (°F)3
12 w 1.8 0.1
12 AN -0.3 0.0
12 BN -1.9 0.0
12D I 0.0
12 C -4.7 0.2
12 All -2.1 0.1
1 w 0.0 0.0
1 AN -0.3 0.0
1 BN 0.4 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.1
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
2 All 0.0 0.0
3 w 0.0 0.0
3 AN 0.0 0.0
3 BN -0.2 -0.1
3 D 0.0 0.1
3 C 0.4 0.4
3 All 0.0 0.1
4 w -1.0 0.1
4 AN 0.0
4 BN -0.4
4 D -0.1
4 C -0.2
4 All -0.2
5 w -0.1
5 AN -0.2
5 BN -0.2
5 D -0.2
5 C 0.0
5 All -0.1
6 w 0.0
6 AN

6 BN -0.2
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,

State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements
Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
6 D 5.7 -0.3
6 C 8.7 -0.1
6 All 5.4 -0.3

1 7DADM = 7-day average daily maximum

2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher
values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to
Baseline.

Table G3e-32. Water Temperature Index Value Analysis Results, Late Fall-Run Chinook Salmon, Fry
and Juvenile Rearing and Emigration, Sacramento River at Wilkins Slough, 64°F 7DADM?

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
3 w 0.0 0.0
3 AN 0.0 0.0
3 BN 0.0 0.0
3 D 0.0 0.0
3 C 0.0 0.4
3 All 0.0 0.4
4 w 1.4 0.2
4 AN -1.1 0.0
4 BN -8.8 -0.1
4 D -6.8 -0.3
4 C 3.6 0.1
4 All -2.3 0.0
5 w 39 0.1
5 AN -4.8 -0.6
5 BN -7.6 -0.5
5 D -5.7 -0.6
5 C -1.7 -0.3
5 All -2.4 -0.3
6 w 0.5 0.0
6 AN 1.7 0.2
6 BN 2.5 0.1
6 D -0.3 -0.3
6 C 0.2 0.1
6 All 0.8 0.0
7 w 0.0 -0.2
7 AN 1.6 0.5
7 BN 0.4 0.4
7 D 0.0 -0.5
7 C 0.0 -0.2
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State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements
Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
7 All 0.3 0.0
8 w -0.2 -0.2
8 AN 0.3 0.2
8 BN 0.2 -0.1
8 D 0.0 -0.5
8 C 0.0 -0.2
8 All 0.0 -0.2
9 w -1.4 -0.1
9 AN 1.7 0.2
9 BN 1.0 0.1
9 D -1.0 -0.3
9 C 0.0 -0.1
9 All -0.3 -0.1
10 w 0.8 -0.1
10 AN -0.8 0.1
10 BN -0.8 0.2
10 D -1.2 0.0
10 C 0.6 0.1
10 All -0.2 0.1
11 w 0.0 0.0
11 AN 0.0 0.0
11 BN 0.0 0.0
11 D 0.0 0.0
11 C 0.2 0.0
11 All 0.0 0.0
12 w 0.0 0.0
12 AN 0.0 0.0
12 BN 0.0 0.0
12 D 0.0 0.0
12 C 0.0 0.0
12 All 0.0 0.0
1 w 0.0 0.0
1 AN 0.0 0.0
1 BN 0.0 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.0

17DADM = 7-day average daily maximum

2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher values under the
Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under the Proposed
VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to Baseline.
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Central Valley Steelhead

Modeled water temperatures under the baseline scenario indicate that baseline conditions may be
inhospitable for a sizable portion of the steelhead spawners, eggs, and alevins (Section 7.6.2, Aquatic
Biological Resources, Table 7.6.2-20). Water temperatures under the baseline scenario during other
life stages are rarely above temperatures criteria at all locations.

A summary of potential temperature-related effects of the VA scenario on steelhead is provided in
Table G3e-33. The frequency of favorable changes would be zero for all life stages. There would be
one unfavorable change across all life stages, locations, months, and water year types, which would
occur during the smolt emigration period. Detailed results for this occurrence are reported in Table
G3e-34.

Table G3e-33. Summary of Potential Effects of the VA Scenario on Central Valley Steelhead,
Sacramento River?

Life Stage Percent
Adult Immigration

Favorable b 0%
Unfavorable ¢ 0%
Adult Holding

Favorable 0%
Unfavorable 0%
Spawning, Egg Incubation, and Alevins

Favorable 0%
Unfavorable 0%
Kelt Emigration

Favorable 0%
Unfavorable 0%
Juvenile Rearing

Favorable 0%
Unfavorable 0%
Smoltification

Favorable b 0%
Unfavorable ¢ 0%
Smolt Emigration (excluding migrant parr)

Favorable 0%
Unfavorable 0.3%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.

b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline.

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.
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Table G3e-34. Water Temperature Index Value Analysis Results, Central Valley Steelhead, Smolt
Emigration, Sacramento River near Bend Bridge, 61°F 7DADM*

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
11 w 0.0 0.0
11 AN 0.0 0.0
11 BN 0.0 0.0
11 D 0.0 0.0
11 C 0.7 0.2
11 All 0.1 0.2
12 w 0.0 0.0
12 AN 0.0 0.0
12 BN 0.0 0.0
12 D 0.0 0.0
12 C 0.0 0.0
12 All 0.0 0.0
1 w 0.0 0.0
1 AN 0.0 0.0
1 BN 0.0 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
2 All 0.0 0.0
3 w 0.0 0.0
3 AN 0.0 0.0
3 BN 0.0 0.0
3 D 0.0 0.0
3 C 0.0 0.0
3 All 0.0 0.0
4 w 0.0 0.0
4 AN -2.2 -0.3
4 BN -5.3 -0.3
4 D -6.8 -0.3
4 C 0.2 -0.1
4 All -2.8 -0.2
5 W -0.7 0.0
5 AN -2.4 -0.1
5 BN -0.6 0.0
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
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Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
5 D -4.9 0.1
5 C -2.4 0.1
5 All -2.1 0.1
6 w -0.6 0.0
6 AN 8.6 0.5
6 BN 0.2 0.4
6 D -0.8 -0.1
6 C -0.4 0.0
6 All 0.7 0.1

17DADM = 7-day average daily maximum

2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher values under the
Proposed VAs relative to Baseline.

30nly includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under the Proposed
VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to Baseline.

Green Sturgeon

Modeled water temperatures under the baseline scenario are generally lower than the green
sturgeon water temperature criteria used for this analysis for all life stages, with some exceptions at
Hamilton City and Knights Landing (Section 7.6.2, Aquatic Biological Resources, Table 7.6.2-22). This
indicates that baseline conditions are generally acceptable for green sturgeon except at downstream
locations.

A summary of potential temperature-related effects of the VA scenario on green sturgeon is
provided in Table G3e-35. There would be no occurrence of a favorable or unfavorable change in
any life stage, location, month, or water year type.

Table G3e-35. Summary of Potential Effects of the VA Scenario on Green Sturgeon, Sacramento
River?

Life Stage Percent
Spawning and Embryo Incubation

Favorable b 0%
Unfavorable ¢ 0%
Non-Spawning Adult Presence

Favorable 0%
Unfavorable 0%
Larval and Juvenile Rearing and Emigration

Favorable 0%
Unfavorable 0%

aPresented as the percent of month-water year type combinations with favorable and unfavorable results of the VA scenario

compared to baseline at all locations combined.

b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario was >5% lower
than the frequency of exceedance under the baseline, and (2) average daily exceedance above the temperature criteria under the VA
scenario was >0.5°F lower than the exceedance under the baseline

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario was >5% higher
than the frequency of exceedance under the baseline, and (2) average daily exceedance above the temperature criteria under the VA
scenario was >0.5°F higher than the exceedance under the baseline.
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G3e.3.2.2 American River

Winter-Run Chinook Salmon

Model results indicate that baseline conditions are inhospitable for winter-run Chinook salmon
rearing during a substantial portion of time Section 7.6.2, Aquatic Biological Resources,
Table 7.6.2-24.

A summary of potential temperature-related effects of the VA scenario on green sturgeon is
provided in Table G3e-36. There would be no occurrence of a favorable or unfavorable change in
any month, or water year type.

Table G3e-36. Summary of Potential Effects of the VA Scenario on Winter-Run Chinook Salmon,
American River?

Life Stage Percent
Non-Natal Rearing

Favorable b 0%
Unfavorable ¢ 0%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.

b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.

Fall-Run Chinook Salmon

Water temperature modeling reveals that baseline conditions in the American River are
inhospitable during much of fall-run Chinook salmon freshwater presence (Section 7.6.2, Aquatic
Biological Resources, Table 7.6.2-26). Baseline conditions are somewhat better upstream at Hazel
Avenue compared to Watt Avenue.

A summary of potential temperature-related effects of the VA scenario on fall-run Chinook salmon is
provided in Table G3e-37. The frequency of favorable and unfavorable changes would be low or zero
for all life stages. There would be one total favorable change and one unfavorable change across all
life stages, locations, months, and water year types. The favorable change would occur during the fry
and juvenile rearing and emigration period. The unfavorable change would occur during the adult
immigration period. Detailed results for both occurrences are reported in Table G3e-38 and Table
G3e-39.
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Table G3e-37. Summary of Potential Effects of the VA Scenario on Fall-Run Chinook Salmon,
American River?

Life Stage Percent
Adult Immigration

Favorable b 0%
Unfavorable ¢ 1.7%
Adult Holding

Favorable 0%
Unfavorable 0%
Spawning, Egg Incubation, and Alevins

Favorable 0%
Unfavorable 0%
Fry and Juvenile Rearing and Emigration

Favorable 2.0%
Unfavorable 0%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.

b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline.

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.

Table G3e-38. Water Temperature Index Value Analysis Results, Fall-run Chinook Salmon, Fry and
Juvenile Rearing and Emigration, American River at Watt Avenue, 64°F 7DADM*

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
1 w 0.0 0.0
1 AN 0.0 0.0
1 BN 0.0 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
2 All 0.0 0.0
3 w 0.0 0.0
3 AN 0.0 0.0
3 BN 0.0 0.0
3 D 0.0 0.0
3 C -0.4 0.0
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Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,

and American Rivers for the Proposed Voluntary Agreements

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
3 All -0.1 0.0
4 w 0.0 0.0
4 AN 0.0 0.0
4 BN -1.0 -0.1
4 D -4.6 -0.2
4 C -2.0 -0.2
4 All -1.5 -0.2
5 w -0.1 -0.1
5 AN -2.2 0.1
5 BN -0.2 0.0
5 D -22.3 -0.6
5 C -1.5 0.1
5 All -5.6 0.0

17DADM = 7-day average daily maximum
2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher

values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to

Baseline.

Table G3e-39. Water Temperature Index Value Analysis Results, Fall-run Chinook Salmon, Adult

Immigration, American River at Watt Avenue, 68°F 7DADM*

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
7 w 0.8 0.1
7 AN 2.4 0.1
7 BN 6.1 0.3
7 D 16.1 1.0
7 C 0.2 -0.1
7 All 5.3 0.0
8 w -0.5 0.2
8 AN 6.2 0.0
8 BN -4.7 0.7
8 D 0.5 0.2
8 C 0.6 0.1
8 All 0.0 0.3
9 w 0.8 0.1
9 AN 5.8 0.1
9 BN 1.6 0.1
9 D 1.4 0.1
9 C 0.0 -0.2
9 All 1.6 0.0
10 w 1.4 0.0
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Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
10 AN 1.6 0.1
10 BN 0.2 -0.3
10 D -1.1 -0.1
10 C 6.9 -0.5
10 All 1.5 -0.2
11 W 0.0 0.0
11 AN -0.3 0.3
11 BN 0.0 0.0
11 D -0.2 0.0
11 C 1.1 -0.6
11 All 0.1 -0.1
12 w 0.0 0.0
12 AN 0.0 0.0
12 BN 0.0 0.0
12 D 0.0 0.0
12 C 0.0 0.0
12 All 0.0 0.0

1 7DADM = 7-day average daily maximum
2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher

values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to

Baseline.

Central Valley Steelhead

Modeled water temperatures indicate that baseline conditions may be inhospitable for a sizable
portion of all steelhead life stages other than kelt emigration and adult immigration (Section 7.6.2,

Aquatic Biological Resources, Table 7.6.2-28).

A summary of potential temperature-related effects of the VA scenario on Central Valley steelhead is
provided in Table G3e-40. The frequency of favorable and unfavorable changes would be low or zero
for all life stages. There would be four total favorable changes and four unfavorable changes across
all life stages, locations, months, and water year types. All unfavorable changes would occur at Watt
Avenue using different temperature criteria during the juvenile rearing period. Three of the
favorable changes would occur during the fry and juvenile rearing and emigration period; the fourth
change would be during the smolt emigration period. The unfavorable change would occur during
the adult immigration period. Detailed results for all favorable and unfavorable results are reported
in Table G3e-41 through Table G3e-45.
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Table G3e-40. Summary of Potential Effects of the VA Scenario on Central Valley Steelhead,

American River?

Life Stage Percent
Adult Immigration

Favorable b 0%
Unfavorable ¢ 0%
Adult Holding

Favorable 0%
Unfavorable 0%
Spawning, Egg Incubation, and Alevins

Favorable 0%
Unfavorable 0%
Kelt Emigration

Favorable 0%
Unfavorable 0%
Juvenile Rearing

Favorable 1.0%
Unfavorable 1.3%
Smoltification

Favorable b 0%
Unfavorable ¢ 0%
Smolt Emigration (excluding migrant parr)

Favorable 1.4%
Unfavorable 0%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.
b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the

temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the

temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.

Table G3e-41. Water Temperature Index Value Analysis Results, Central Valley Steelhead, Juvenile
Rearing, American River at Watt Avenue, 63°F

Water Year Difference in Percent of Days above

Difference in Mean Degrees per Day

Month Type Index Value? above Index Value (°F)3
1 w 0.0 0.0
1 AN 0.0 0.0
1 BN 0.0 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
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Water Year Difference in Percent of Days above Difference in Mean Degrees per Day

Month Type Index Value? above Index Value (°F)3
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
2 All 0.0 0.0
3 w 0.0 0.0
3 AN 0.0 0.0
3 BN 0.0 0.0
3 D 0.0 0.0
3 C -0.2 0.0
3 All 0.0 0.0
4 w 0.0 0.0
4 AN 0.0 0.0
4 BN -1.2 -0.1
4 D -2.9 -0.2
4 C -2.7 -0.1
4 All -1.3 -0.1
5 w -0.5 0.0
5 AN -0.3 0.1
5 BN 0.4 0.0
5 D s 02
5 C -1.7 0.2
5 Al e 0.1
6 w -0.1 0.0
6 AN 0.0 0.0
6 BN -1.0
6 D 3.7
6 C 0.9 -0.4
7 w 1.7 0.1
7 AN 0.1
7 BN 0.3
7 D
7 C 0.0 -0.1
7 Al - 02
8 w 0.2 0.0
8 AN -1.1 0.2
8 BN 2.7 0.2
8 D 3.1 0.1
8 C 0.0 0.1
8 All 1.1 0.1
9 w 0.0 0.1
9 AN 0.0 0.2
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Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
9 BN 0.0 0.1
9 D 0.0 0.1
9 C 0.0 -0.2
9 All 0.0 0.1
10 w 0.3 0.1
10 AN 2.4 0.1
10 BN 2.3 -0.2
10 D -0.3 -0.1
10 C -1.3 0.1
10 All 0.6 0.0
11 w 0.1 -0.2
11 AN 0.6 -0.1
11 BN -0.6 0.2
11 D -0.6 0.0
11 C 0.9 0.2
11 All 0.0 0.0
12 w 0.0 0.0
12 AN 0.0 0.0
12 BN 0.0 0.0
12 D 0.0 0.0
12 C 0.0 0.0
12 All 0.0 0.0

1 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher

values under the Proposed VAs relative to Baseline.

2 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to

Baseline.

Table G3e-42. Water Temperature Index Value Analysis Results, Central Valley Steelhead, Juvenile

Rearing, American River at Watt Avenue, 69°F 7DADM!

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
1 w 0.0 0.0
1 AN 0.0 0.0
1 BN 0.0 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
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State Water Resources Control Board and American Rivers for the Proposed Voluntary Agreements
Water Year Difference in Percent of Days above Difference in Mean Degrees per Day

Month Type Index Value? above Index Value (°F)3
2 All 0.0 0.0
3 w 0.0 0.0
3 AN 0.0 0.0
3 BN 0.0 0.0
3 D 0.0 0.0
3 C 0.0 0.0
3 All 0.0 0.0
4 w 0.0 0.0
4 AN 0.0 0.0
4 BN 0.0 0.0
4 D 0.0 0.0
4 C 0.0 0.0
4 All 0.0 0.0
5 w 0.0 0.0
5 AN 0.0 0.0
5 BN 0.0 0.0
5 D S ss 03
5 C 0.4 0.1
5 All -1.2 0.2
6 w 0.0 0.0
6 AN 0.0 0.0
6 BN
6 D
6 C 0.7
6 All -2.7 0.3
7 w 0.3 0.0
7 AN 1.3 0.2
7 BN 0.4
7 D
7 C -0.2 -0.1
8 w -0.5 0.3
8 AN 0.0
8 BN -1.5
8 D 2.3 0.2
8 C 1.9 0.0
8 All 1.2 0.2
9 w 4.4 0.0
9 AN R 0.0
9 BN 1.2 0.1
9 D 1.9 0.1
9 C 0.0 -0.2
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Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
9 All 34 -0.1
10 w 0.6 0.0
10 AN -0.8 0.4
10 BN -1.3 -0.2
10 D -1.7 -0.1
10 C 1.7 -0.4
10 All -0.3 -0.1
11 w 0.0 0.0
11 AN 0.0 0.0
11 BN 0.0 0.0
11 D 0.0 0.0
11 C 0.0 0.0
11 All 0.0 0.0
12 w 0.0 0.0
12 AN 0.0 0.0
12 BN 0.0 0.0
12 D 0.0 0.0
12 C 0.0 0.0
12 All 0.0 0.0

17DADM = 7-day average daily maximum

2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher

values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to

Baseline.

Table G3e-43. Water Temperature Index Value Analysis Results, Central Valley Steelhead, Juvenile

Rearing, American River at Watt Avenue, 65°F!

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
5 w -0.2 -0.5
5 AN 0.0 0.0
5 BN 0.0 0.0
5 D -13.2 -0.2
5 C 0.4 0.1
5 All -3.0 0.1
6 w 0.0 0.0
6 AN 0.0 0.0
6 BN -7.3 -1.2
6 D -3.3 0.0
6 C 4.7 -1.1
6 All -1.3 -0.4
7 w 0.5 0.2

Draft Staff Report: Sacramento/Delta Update

to the Bay-Delta Plan

September 2023



State Water Resources Control Board

Water Temperature Modeling and Fish Assessment for the Sacramento, Feather,
and American Rivers for the Proposed Voluntary Agreements

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
7 AN 2.7 0.1
7 BN 6.3 0.3
7 D 16.7 1.0
7 C 0.2 -0.1
7 All 5.4 0.0
8 w -0.2 0.2
8 AN 6.7 0.0
8 BN -4.4 0.7
8 D 0.5 0.2
8 C 1.1 0.0
8 All 0.3 0.2
9 w 0.1 0.1
9 AN 2.5 0.1
9 BN 0.4 0.1
9 D 0.8 0.1
9 C 0.0 -0.2
9 All 0.6 0.0
10 w 2.3 0.0
10 AN -0.5 0.3
10 BN -0.8 -0.1
10 D 0.3 -0.2
10 C 3.7 -0.2
10 All 1.1 -0.1

1 Source: "NMFS 2019
2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher

values under the Proposed VAs relative to Baseline.

30nly includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to

Baseline.

Table G3e-44. Water Temperature Index Value Analysis Results, Central Valley Steelhead, Juvenile
Rearing, American River at Watt Avenue, 68°F*

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
5 w 0.0 0.0
5 AN 0.0 0.0
5 BN 0.0 0.0
5 D -2.9 -0.4
5 C 0.4 0.0
5 All -0.6 0.2
6 w 0.0 0.0
6 AN 0.0 0.0
6 BN -7.5 -0.9
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Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
6 D -2.7 1.1
6 C -0.7 -0.7
6 All -2.1 0.4
7 w 0.0 0.0
7 AN 0.0 0.0
7 BN 4.2 0.5
7 D 18.4 1.2
7 C -3.9 0.2
7 All 4.3 -0.6
8 w 1.0 0.0
8 AN -2.2 -0.1
8 BN 12.5 0.3
8 D 8.3 -0.1
8 C 1.5 0.0
8 All 4.4 -0.2
9 w 0.1 0.0
9 AN 1.7 0.0
9 BN 1.2 0.2
9 D 9.5 -0.3
9 C -4.2 -0.1
9 All 1.9 -0.2
10 w 0.2 -0.1
10 AN 0.5 0.4
10 BN -0.9 -0.3
10 D -1.5 0.0
10 C -4.7 0.0
10 All -1.1 0.0

1 Source: "NMFS 2019
2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher

values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to

Baseline.
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Table G3e-45. Water Temperature Index Value Analysis Results, Central Valley Steelhead, Smolt
Emigration, American River at Watt Avenue, 64°F 7DADM*

Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
12 w 0.1 -0.2
12 AN 0.0 0.0
12 BN 0.0 0.0
12 D 0.2 0.0
12 C 0.0 0.0
12 All 0.1 -0.3
1 w 0.0 0.0
1 AN 0.0 0.0
1 BN 0.0 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.0 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
2 All 0.0 0.0
3 w 0.0 0.0
3 AN 0.0 0.0
3 BN 0.0 0.0
3 D 0.0 0.0
3 C -0.4 0.0
3 All -0.1 0.0
4 w 0.0 0.0
4 AN 0.0 0.0
4 BN -1.0 -0.1
4 D -4.6 -0.2
4 C -2.0 -0.2
4 All -1.5 -0.2
5 w -0.1 -0.1
5 AN -2.2 0.1
5 BN -0.2 0.0
5 D -22.3 -0.6
5 C -1.5 0.1
5 All -5.6 0.0
6 w -0.8 0.0
6 AN -1.4 -0.2
6 BN -1.0 -1.4
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Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
6 D 6.8 -0.8
6 C 0.7 -0.3
6 All 1.0 -0.6

1 7DADM = 7-day average daily maximum

2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher
values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to
Baseline.

G3e.3.2.3 Feather River

Winter-Run Chinook Salmon

Model water temperatures indicate that baseline conditions in the Feather River High Flow Channel
are inhospitable for winter-run Chinook salmon rearing during a sizable portion of time (Section
7.6.2, Aquatic Biological Resources, Table 7.6.2-30).

A summary of potential temperature-related effects of the VA scenario on winter-run Chinook
salmon juvenile non-natal rearing in the Feather River is provided in Table G3e-46. There would be
no favorable change during the non-natal rearing period across both locations and in all months and
water year types.

Table G3e-46. Summary of Potential Effects of Flow Scenarios on Winter-Run Chinook Salmon,
Feather River ?

Life Stage Percent
Non-Natal Rearing

Favorable b 0%
Unfavorable ¢ 0%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.

b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline.

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.

Spring-Run Chinook Salmon

Water temperature modeling reveals that baseline conditions in the Feather River are inhospitable
during much of the time spring-run Chinook salmon are present, particularly in the High Flow
Channel (Section 7.6.2, Aquatic Biological Resources, Table 7.6.2-32). Over the past two decades, the
majority of Chinook salmon have spawned and reared in the Low Flow Channel relative to the High
Flow Channel (DWR 2021), due at least in part to the poor habitat conditions in the High Flow
Channel.

A summary of potential temperature-related effects of the proposed VAs on spring-run Chinook
salmon is provided in Table G3e-47. The frequency of favorable and unfavorable changes would be
zero for all life stages, except for a 1.7% occurrence of both favorable and unfavorable changes
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during the spawning, egg incubation, and alevin presence period. Detailed results for these
occurrences are reported in Table G3e-48

Table G3e-47. Summary of Potential Effects of the VA Scenario on Spring-Run Chinook Salmon,

Feather River ?

Life Stage Percent
Adult Immigration

Favorable b 0%
Unfavorable ¢ 0%
Adult Holding

Favorable 0%
Unfavorable 0%
Spawning, Egg Incubation, and Alevins

Favorable 1.7%
Unfavorable 1.7%
Fry and Juvenile Rearing and Emigration

Favorable 0%
Unfavorable 0%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.
b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the

temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the

temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.

Table G3e-48. Water Temperature Index Value Analysis Results, Spring-Run Chinook Salmon,
Spawning, Egg Incubation, and Alevins, Feather River Low Flow Channel below the Fish Barrier

Dam, 55.4°F 7DADM*
Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
9 w 1.0 -0.2
9 AN -2.8 -0.4
9 BN 20.6 -0.3
9 D 3.7 0.0
9 C 10.0 1.5
9 All 6.1 0.3
10 w -1.0 1.2
10 AN -4.0 1.2
10 BN -5.1 1.0
10 D -2.3 -1.1
10 C -5.4 -1.3
10 All -3.2 0.0
11 w -1.3 2.6
11 AN -5.8 0.4
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Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
11 BN -0.2 0.2
11 D -1.3 -0.6
11 C -8.7 0.4
11 All -2.9 0.5
12 w -1.5 0.1
12 AN 0.5 0.0
12 BN -0.9 0.0
12 D 2.3 0.0
12 C -0.6 0.0
12 All -0.1 0.0
1 w 0.1 0.0
1 AN 0.0 0.0
1 BN 0.2 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.1 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
2 All 0.0 0.0

17DADM = 7-day average daily maximum

2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher
values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to
Baseline.

Fall-Run Chinook Salmon

Water temperature modeling reveals that baseline conditions in the Feather River are inhospitable
during the adult holding and spawning, egg incubation, and alevin life stages of fall-run Chinook
salmon, particularly in the High Flow Channel (Section 7.6.2, Aquatic Biological Resources, Table
7.6.2-34). Over the past two decades, the majority of Chinook salmon have spawned and reared in
the Low Flow Channel relative to the High Flow Channel (DWR 2021), due at least in part to the poor
habitat conditions in the High Flow Channel.

A summary of potential temperature-related effects of the proposed VAs on fall-run Chinook salmon
is provided in Table G3e-49. There would be no unfavorable results for any life stage. There would
be <2% of month and water year type combinations with favorable results. Detailed results for these
occurrences are reported in Table G3e-50.
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Table G3e-49. Summary of Potential Effects of the VA Scenario on Fall-Run Chinook Salmon,
Feather River ?

Life Stage Percent
Adult Immigration

Favorable b 0%
Unfavorable ¢ 0%
Adult Holding

Favorable 0%
Unfavorable 0%
Spawning, Egg Incubation, and Alevins

Favorable 2%
Unfavorable 0%
Fry and Juvenile Rearing and Emigration

Favorable 0%
Unfavorable 0%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.
b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the

temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the

temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.

Table G3e-50. Water Temperature Index Value Analysis Results, Fall-run Chinook Salmon,
Spawning, Egg Incubation, and Alevins, Feather River Low Flow Channel below the Fish Barrier

Dam, 55.4°F 7DADM*
Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
10 w -1.0 1.2
10 AN -4.0 1.2
10 BN -5.1 1.0
10 D -2.3 -1.1
10 C -5.4 -1.3
10 All -3.2 0.0
11 w -1.3 2.6
11 AN -5.8 0.4
11 BN -0.2 0.2
11 D -1.3 -0.6
11 C -8.7 0.4
11 All -2.9 0.5
12 w -1.5 0.1
12 AN 0.5 0.0
12 BN -0.9 0.0
12 D 2.3 0.0
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Water Year Difference in Percent of Days above Difference in Mean Degrees per Day
Month Type Index Value? above Index Value (°F)3
12 C -0.6 0.0
12 All -0.1 0.0
1 w 0.1 0.0
1 AN 0.0 0.0
1 BN 0.2 0.0
1 D 0.0 0.0
1 C 0.0 0.0
1 All 0.1 0.0
2 w 0.0 0.0
2 AN 0.0 0.0
2 BN 0.0 0.0
2 D 0.0 0.0
2 C 0.0 0.0
2 All 0.0 0.0

17DADM = 7-day average daily maximum
2 Green cells indicate >5% lower values under the Proposed VAs relative to Baseline; red cells indicate >5% higher
values under the Proposed VAs relative to Baseline.

3 Only includes months on which temperature exceeded Index value; green cells indicate >0.5°F lower values under
the Proposed VAs relative to Baseline; red cells indicate >0.5°F higher values under the Proposed VAs relative to
Baseline.

Central Valley Steelhead

Modeled water temperatures indicate that baseline conditions may be inhospitable for a sizable
portion of all steelhead life stages other than adult immigration and kelt emigration, particularly in
the High Flow Channel (Section 7.6.2, Aquatic Biological Resources, Table 7.6.2-36). Over the past
two decades, the majority of steelhead have spawned and reared in the Low Flow Channel relative
to the High Flow Channel (DWR 2021), due at least in part to the poor habitat conditions in the High
Flow Channel.

A summary of potential temperature-related effects of the proposed VAs on fall-run Chinook salmon
is provided in Table G3e-51. There would be no favorable or unfavorable results for any life stage.

Table G3e-51. Summary of Potential Effects of the VA Scenario on Central Valley Steelhead,
Feather River ®

Life Stage Percent
Adult Immigration

Favorable b 0%
Unfavorable ¢ 0%
Adult Holding

Favorable 0%
Unfavorable 0%
Spawning, Egg Incubation, and Alevins

Favorable 0%
Unfavorable 0%
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Life Stage Percent
Kelt Emigration
Favorable 0%
Unfavorable 0%
Juvenile Rearing
Favorable 0%
Unfavorable 0%
Smoltification
Favorable b 0%
Unfavorable ¢ 0%
Smolt Emigration (excluding migrant parr)

Favorable 0%
Unfavorable 0%

aPresented as the percent of month-water year type combinations with favorable and unfavorable results of the VA
scenario compared to baseline at all locations combined.

bThe following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.

Green Sturgeon

Modeled water temperatures indicate that baseline conditions may be inhospitable for a sizable
portion of each life stage of green sturgeon in the High Flow Channel (Section 7.6.2, Aquatic
Biological Resources, Table 7.6.2-38). Modeled water temperatures under the baseline scenario
generally would be lower than water temperature criteria used for this analysis for all life stages in
the Low Flow Channel.

A summary of potential temperature-related effects of VA scenario on green sturgeon is provided in
Table G3e-52. There would be no favorable or unfavorable results for any life stage.

Table G3e-52. Summary of Potential Effects of the VA Scenario on Green Sturgeon, Feather River ?

Life Stage Percent
Spawning and Embryo Incubation

Favorable b 0%
Unfavorable ¢ 0%
Non-Spawning Adult Presence

Favorable 0%
Unfavorable 0%
Larval and Juvenile Rearing and Emigration

Favorable 0%
Unfavorable 0%

a Presented as the percent of month-water year type combinations with favorable and unfavorable results of the
proposed VAs compared to baseline at all locations combined.
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b The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% lower than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F lower than the exceedance under the baseline

¢The following criteria are met: (1) frequency of exceedance above the temperature criteria under the VA scenario
was >5% higher than the frequency of exceedance under the baseline, and (2) average daily exceedance above the
temperature criteria under the VA scenario was >0.5°F higher than the exceedance under the baseline.
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