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Species and Critical Habitat
Sacramento River winter-run Chinook salmon and Critical Habitat
 Endangered
Central Valley spring-run Chinook salmon and Critical Habitat
* Threatened
California Central Valley steelhead and Critical Habitat
* Threatened
Southern DPS Green Sturgeon and Critical Habitat
* Threatened

Southern Resident Killer Whale
 Endangered
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Integration and Synthesis: Winter-run

Key Findings
One remaining population at high risk Annual Percent difference in abundance
High level of biological uncertainty (PA - COS)/COS x 100%
PAis expected to result in concerning levels of egg s

mortality:
» Tier 1: 0-6% ~45-68% of years (historical:modeled)
» Tier 2: 2-26% ~17-35% of years (modeled:historical) -

w

% Differ

. 'l AVAVA d [L AL J
» Tier 3: 7-59% ~7-15% of years (historical:modeled)
* Tier 4: 70-93% ~4-7% of years (modeled: hlstoncal) |
No commitment to stay within a Tier 2

No commitment to build Shasta storage T

Increased chance of juvenile entrainment in to the Interior
Delta at the DCC "]

Estimated loss 6-36% higher at Delta pumping facilities
LCM shows a 3% reduction in average abundance

The PAis likely to reduce the abundance and diversity
VSP parameters (and habitat quality)

1920 1940 1960 1980 2000
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Integration and Synthesis: Spring-run

KeV Flndm-qs 6,000 Adjusted loss, assuming
« 2 outof 3 wild populations at high risk, 5,000 just 2% of spring-run-sized
declining trend 4,000 fish are genetic spring-run
« Increased loss of juveniles in the Delta 3,000
due to routing effects, increased 2,000 I
i i ; 1,000
er.1tra'|or\1m.|e.n§ ggg dyect mort.ahlty : I =0 .I =l
pril o Increase In 10ss Wet  Above  Below Critical
» May: 133% increase in loss Normal  Norml
e =<1t05% percent loss of all m Predicted loss under COS ~ m Predicted loss under PA
spring-run entering the Delta . e
. ing-run Tribut t
 Probable high temperature-dependent - e
egg mortality in Clear Creek 20000
» PAcomponents are expected to 15,000
appreciably reduce the abundance and 10,000
diversity VSP parameters for spring-run 5000

populations (and habitat quality). 0

- - = = =
DO OO OO OO OO0 OO0 OS
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Integration and Synthesis: Steelhead

Key Findings -
«  DPS at moderate risk of extinction 50,000
* Increased loss of juveniles in the Delta due to routing 40,000
effects, increased entrainment and direct mortality 30,000
* April: 165% increase in loss 20,000
» May: 134% increase in loss 10,000 I
» =5-32% percent loss of all steelhead entering 0
e Dl e o
*  Through-Delta survival 13-19% lower without  Prodicted loss under COS
barrier at head of Old River. = Predicted loss under PA
» OMR flows and steelhead density triggers are
not protective of the Southern Sierra Diversity CCV steelhead
Group Predicted o 4o
. 0
«  PA components are expected to appreciably Month %% lossunder PACOS
under change
reduce the abundance V'SP parameter for cos A

steelhead populations of the Sacramento River — apil 2,108 5586 3478 165
and San Joaquin River basin May 1,326 3109 1,783 134
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Integration and Synthesis: Green Sturgeon

|
w99 NOAA FISHERIES
W \\Vest Coast Region

Key Findings il
« Single population at moderate risk

 (Green sturgeon presumably have access to
suitable spawning and incubation areas on
the Sacramento River under all conditions
(e.g., droughts)

 Low and medium magnitude impacts from
PA and only a small portion of the
population are likely to experience mortality . .
or substantial injury :

*  Overall, the PAis not expected to exert any N\
additional selective pressures on green ;
sturgeon and the diversity VSP parameter
of the population is expected to remain
unchanged

B Hirable Locatome

Gassdiy Stu el Spaniey) Ry
Basd 0 S Colanton

B Lispal Deltn
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Integration and Synthesis: SRKW

Key Findings

Species is at a high risk of extinction : median
Recent information indicates that fecundity is low <lpsilEny lleine ] e el s

o o to COS 0.9995
and that the population is expected to decline in the Delta Survival compared o
future. | coS 0.9985
Chinook salmon are dominant components of Freshwater change
available Chinook salmon prey. (upstream X Delta) 0.9981
Under the PA, SRKWs will continue to be exposed  Ocean Adult Abundance
to a decreasing abundance of CV Chinook salmon  (CQS) 457345
during sensitive time period (winter-spring) Ocean Adult Abundance (PA) 456693
The PAlis expected to diminish VSP parameters ~ Change in median number of
and increase extinction risk of ESA-listed units. Adult Chinook in the Ocean
The prospect for persistent and escalating risks of  COS to PA -651.556
reduced survival and reproductive success Percent abundance change
continuing indefinitely in the future reduce the in adult Chinook in the Ocean

likelihood of survival and recovery of this species. ~ from COS to PA -0.14%
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Winter-run Chinook Effects: North of Delta

Location: Sacramento River between Keswick Reservoir and Clear Creek
Species/Life Stages most affected: Endangered winter-run egg incubation early fry

Res Ic>r)1se: Temperature dependent mortality (showing the widest range of 25 and 75 percentiles for 2 different
models

« Tier1: 0-6% ~45-68% of years (historical:modeled)
« Tier2: 2-26% ~17-35% of years (modeled:historical)
» Tier 3: 7-59% ~7-15% of years (historical:modeled)
 Tier 4: 70-93% ~4-7% of years (modeled:historical

Severity of Response: High
Weight of evidence: High-supported by multiple models and scientific publications
Talking points/areas of concern:

No specific performance metrics.
No clear strategy or commitment to build storage, especially in spring months.

There is no commitment to stay within a given Tier for Shasta Cold Water Pool Management. Therefore,
tt;(e mo(;jcleled temperature dependent egg mortality in Reclamation’s biological assessment levels are
skewed low.

The Anderson approach for hatch protection is novel and untested.
The characterization of current operations, COS, and the PA in physical modeling.

Lack of certainty in process to protect Shasta Reservoir storage and build its cold water pool, increases the
risk to the species regarding upstream temperature management.
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Temperature-dependent egg mortality by Tier

: e
e Tier 1: 0-6% ~68% of years
o Tier2: 2-26% ~17% of years
‘‘‘‘ e Tier3: 7-59%~7%of years
o - e Tierd: 70-93% ~7% of years

Tier 1 less frequent based on
historical May 1 storages.
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Shasta: Tier Performance 1996-2015
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Tier 1: 45% Tier 2: 35% Tier 3: 15% Tier4: 5%
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Conceptual Model: Project-related Effects on

Salmonids in the South Delta
Salmonid Migration Behavior

Hydrodynamics

Drivers

Export Rate (Primary Driver)

Linkage: Central/South Delta

. San Joaquin River Flow Rate
. DCC Gate Operations
= HORB
*  CCFR Gate Operations
\ Channel Hydrodynamics
Outcome

Channel Velocity
Flow Direction

-
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Drivers

*  Channel Velocity

*  Flow Direction

Linkage: Behavioral Response to
Hydrodynamic Migration Cues

Outcome
. Migration Rate

* Migration Route

‘ Survival

Drivers
. Migration Rate

. Migration Route

Linkage: Exposure Duration [Time)
Linkage: Habitat Exposure (Geographic)

Outcome

. Predation Mortality
. Entrainment Martality
4 Survival to Chipps Island




Key effects of PA on Salmonids in the Delta

 Routing at Delta Cross
Channel and head of
Old River into lower-
survival interior Delta

* Near-field effects of
exports on Delta

survival
* Far-field effects of s/ T
exports/flows on Delta ._ Ny
survival e | Head of Old River\
— o
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Routing into the Interior Delta

Location: Delta Cross Channel Gates

Species/Life Stages most affected: Sacramento River-origin fish: Winter-run smolts
but spring-run and steelhead also affected

Response: Mortality due to routing and altered hydrodymanics into the delta interior
» DCC may be open 10 additional days Dec-Jan in all years

« |fthe 10 additional days corresponds with a pulse of endangered winter-run then the
magnitude of effect could be very high

Location: Head of Old River

Species/Life Stages most affected: San Joaquin River-origin fish: Steelhead and spring-run
Response: Mortality due to routing and altered hydrodymanics into the delta interior

« Steelhead migration in San Joaquin River primarily in April and May

* Through-Delta survival for steelnead 13-19% lower without barrier at head of Old River
(Buchanan 2019).

« Effects of routing into interior Delta exacerbated by increased PA exports in April and May.
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Effects on Steelhead Survival Associated with

Head of Old River Barrier (HORB)
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Source: Buchanan 2019
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Near-field Effects: Fish Loss at Export Facilities

Location: Sacramento River, SJ River, Delta
Species/Life Stages most affected: Spring-run, steelhead, winter-run,
Response: Mortality related to entrainment loss at the pumping facilities

. '\E/lffects occur from October through May and most significant for spring-run and steelhead in April and
ay

. Estimated Annual Spring-run Entrainment Loss
e Spring-run

«  April: 162% increase 6,000

* May: 133% increase oo Adjusted loss, assuming

* =<1t05% of SR entering Delta 4000 just 2% of spring-run-sized
« Steelhead 3,000 fish are genetic spring-run

* April: 165% increase 2,000

« May: 134% increase 1,000 I 3

» =510 32% of SH entering Delta 0 - m
Severity of Response: High Wet  pbove - Below Dy Crtal

Weight of evidence: High
Talking points/areas of concern:
«  Higher export levels and more negative OMR flows even with real-time OMR restriction triggers
«  Effects of exports exacerbated by potential for increased routing into interior Delta

m Predicted loss under COS Predicted loss under PA
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Modeled monthly loss at export facilities

CV spring-run Chinook salmon* CCV steelhead
il Predicted 0 FledlEs Predicted 0
Month 1% loss under PA-COS , Month %% lossunder PA-COS
under PA change under PA change
COS COS
October 1 1 0 48 October 175 260 85 48
November 0 0 0 November 52 60 9 17
December 0 0 0 December 167 147 -21 12
January 0 0 0 January 5558 5927 369 7
February 18 18 1 4 February 6,696 6,992 296 4
March 550 516 34 g March 7197 6731 466 g
April 1,284 3366 2082 162 Apri 2108 5586 3478 165
May 634 1481 847 133 May 1,326 37109 1783 134
June 33 33 0 0 June 975 982 7 1
July 0 0 0 = July 37 36 0 -1
August 0 0 0 - August 12 12 0 1
September 0 0 0 - September 17 17 0 )

*2% of modeled loss of spring-run-sized Chinook
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CV spring-run population context of modeled loss

* Annual estimated Delta juvenile population range: ~100,000-2,500,000"

« Estimated annual loss from PA: 5,415
» Estimated annual loss from COS: 2,519

PA: Loss of <1 to 5 percent of spring-run in the Delta
COS: Loss of <1 to 3 percent of spring-run in the Delta

*Conceptual estimate based on recent (previous 5 yrs) potential demographic similarities:

Escapement JPE
Winter-run | 1,200-6,400 | 100,00-1,200,000
Spring-run | 1,500-14,100| ~100,000-2,500,000
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CCV steelhead population context of modeled loss
Estimated annual Delta juvenile population range- 94,000-658,000*

Estimated annual loss from PA: 29,858
Estimated annual loss from COS: 24,319

PA: Loss of 5 to 32 percent of steelhead exiting the Delta
COS: Loss of 4 to 26 percent of steelhead exiting the Delta

Take Home- Potential loss of substantial portions of a cohort in poor
production years

*Annual Delta juvenile population range 1997-2000:
94,000-336,000 (Good et al. 2005)
413,069-658,453 (Nobriga and Cadrett 2001)
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Far-field Effects: PA increases export footprint

Increasing Delta inflow
= B . | >
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Source; Modified from Figure 3-2 of CAMT SST Report Volume |
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Far-field Effects: PA reduces net downstream flows in spring

Velocity profiles for March-May

Old River @ Hwy 4 (Channel 90)

Critical Dry Below Normal
R 0.6 1991 0880 1925 A 0.777 1979 0.786
- %

0.4 : 4 E

0.2
QD.D
& TR 0 1
5 Above Normal Wet
O o6 1922, 0.752 1942 0.764

- A Scenario

Ny B cos

0.2 . PA

0.0

2 1 0 1 2 -1 0 1
Velocity (ft/s)
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Significant Effects to Individuals: Green Sturgeon
 No Medium to High or Highly Ranked Effects

Delta Uncertainties

* Some OMR criteria for spring-run and steelhead need to be clarified.

* Effectiveness of proposed OMR management actions. Instead of being protective,
proposal leads to more risk and loss.

* Impacts of increased April and May export levels. The effects may not be as
straightforward as modeled, and may be compounded by the changes in the local
hydrodynamics created by the increase in exports.

* Vulnerability of San Joaquin River steelhead to the effects of no I:E ratio, no HORB
during the emigration period.

* Many elements of the PA description are vague. 6,000 acres of tidal habitat: we
don't know where this will occur, what the success metrics will be, and how we will
monitor effectiveness. Also, unclear how "risk assessments" will work for
implementing protective actions and how or if NMFS will be involved.
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Southern Resident Killer Whales Population

110

L T = T T I T R T I~ R T R R T S T o R e 2" B " |
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Significant Effects: Southern Resident Killer Whales

The productivity of CV Chinook salmon, especially
the aominant fall-run population, is decreasing. Central Valley Fall-run

Escapement
There are fewer measures under the PA to minimize
the impacts of operations on the non-ESA listed
populations.

The potential benefits of proposed restoration
activities that have been proposed are uncertain at
this time and most are actually in the Environmental
Baseline (previously consulted on)

an |raorrevpe (SacMER® | predicted loss (Predicted Toss) Dat ot |,

. RTONT . under COS | madera | PIECIEC out | S8 Range
Reductions and limitations in the abundance of il N il ... )
Chinook available as prey as a result of the PA will | e T T Y
increase over fime. e = ==

Crnical 18,404 33,13 14,719 B0

Wet 1338 1309 -30 -2

. . . Above Normal 1,132 1,246 114 I

For ESA-listed Chinook salmon ESUs in the Central s s o 17 5 — T 1 s T e
Valley, we conclude that population level effects for e
ESA-listed species and critical habitats overall under e
the PA are significant across multiple VSP S I T
parameters, including abundance. = O

atermn [ B Nemma | 1500 [ 33w | 3w | w9
Dy 14,376 17.220 3.543 15
Critical 3,590 5283 1,393 36
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Background slides in case of questions
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Winter-run Exposure to Additional DCC openings

Migration Timing, Brood Years 1999 - 2017
Juvenile Winter Chinook
Sacramento Trawls (Sherwood Harbor) (Raw Catch), 7/1 - 6/30
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= First-Last = 10-90% - 50%
- 5-95% - 25-75% -+ Today

Based on Raw Catch. Preliminary data from USFWS Lodi; subject to revision.
www, cbriwashington.edufsacramento/ 03 May 2019 18:16:19 PDT
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