7 Effects Determination
7.1 Introduction

The Biological Assessment’s (BA) determination of effects for listed species and their designated
critical habitat considers direct and indirect effects of the proposed action (PA) together with the
effect of other activities that are interrelated or dependent on the PA. The BA also considers
effects associated with actions identified in the environmental baseline and effects anticipated to
result from future state or private activities that are reasonably certain to occur (cumulative
effects). This Chapter presents a summary of the effects for listed species and their designated
critical habitat discussed in detail in Chapters 4 to 6 of the BA.

7.2 Chinook Salmon, Sacramento River Winter-run ESU
7.2.1  Sacramento River Upstream of Delta

Overall, effects of the PA on winter-run Chinook salmon in the Sacramento River upstream of
the Delta will be minor and the PA will provide suitable flows and water temperatures for
spawning, rearing, and migration. Biological analyses found small differences between the NAA
and PA, including (1) increased frequency of water temperature threshold exceedances during
August through October coinciding with the winter-run Chinook salmon spawning and rearing
period; (2) increased risk of redd dewatering for egg cohorts spawned in June and August; and
(3) reduced flows in above normal, below normal, and dry water years during September and in
wet and above normal water years during November that could affect juvenile migration.
Additionally, the reduced Shasta releases associated with the PA’s operational modeling likely
leads to the modeled increased frequency of the water temperature threshold exceedances during
September. Modeling of the cold-water pool volume, which is more indicative of temperature
management suggests PA end-of-September (EOS) storage similar to that of the NAA cold-water
reduced PA (Appendix 5.C, Upstream Water Temperature Methods and Results). Based on the
proposed decision making approaches and criteria for real-time cold-water pool management
efforts described in Section 3.1.5, Real-Time Operations Upstream of the Delta, and 3.3.3, Real-
Time Operational Decision-Making Process, releases from Shasta Lake under the PA will be at
similar levels as the NAA during September. Thus, the PA will not result in higher September
water temperatures.

All upstream quantitative analyses are based on CalSim Il modeling and the uncertainties
associated with using CalSim Il outputs must be considered in interpreting biological analyses
(Appendix 5.A, CALSIM Methods and Results). CalSim Il is a long-term planning model that
allows for quantitative simulation of the CVP and SWP operations on a monthly time-step across
a wide range of hydrologic, regulatory and operations instances. CalSim Il uses a set of pre-
defined generalized rules, which represent the assumed regulations, to specify operations of the
CVP/SWP. These rules are often specified as a function of year type or a prior month’s
simulated storage or flow condition. As described above, the model has no capability of
adjusting these rules to respond to specific events that may have occurred historically, e.g., fish
presence, levee failures, fluctuations in barometric pressure that may have affected delta tides
and salinities, facility outages, etc. These generalized rules have been developed based on
historical operational trends and on limited C\VVP/SWP operator input and only provide a coarse
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representation of the project operations over the inputted hydrologic conditions. Thus, results do
not exactly match what operators might do in a specific month or year within the simulation
period since the latter would be informed by numerous real-time considerations that cannot be
input to CalSim Il. Rather, results are intended to be a reasonable representation of long-term
operational trends of CVP and SWP, providing the ability to compare and contrast the effect of
current and assumed future operational conditions.

Day-to-day decision-making by the CVP/SWP operators considers the recommendations from
many of the decision-making/advisory teams, such as the Sacramento River Temperature
Technical Group (SRTTG), Water Operations Management Team (WOMT), b2 interagency
team (B21T) and American River Operations Group. The current decision-making processes and
the advisory groups will continue and will be improved under the PA (Section 3.1.5, Real-Time
Operations Upstream of the Delta, and Section 3.3, Operations and Maintenance for the New
and Existing Facilities). The process will allow for alternative criteria to be developed, based on
the results of coordinated monitoring and research under real-time operations (RTO) and the
Cooperative Science and Adaptive Management Program (CSAMP), that will continue to
address effects to listed species under future operations of the PA consistent with the applicable
requirements of the ESA, while maximizing water supplies.

7.2.2  Sacramento-San Joaquin Delta

The PA has the potential to result in incidental take of Sacramento River winter-run Chinook
salmon associated with construction effects of the PA including underwater noise from pile
driving, in-water use of construction equipment and fish rescue efforts, and accidental
discharge of contaminants (Section 5.2, Effects of Water Facility Construction on Fish). The
effects of construction activities will be minimized through avoidance and minimization
measures and temporary and permanent habitat losses will be offset by channel margin
enhancement and tidal wetland restoration.

The PA has the potential to result in incidental take of Sacramento River winter-run Chinook
salmon through operational effects that include entrainment (Sections 5.4.1.3.1.1.1.1 and
5.4.1.3.1.1.2.1, Entrainment), impingement (Section 5.4.1.3.2.1.1.2, Impingement and Screen
Contact), and predation (Sections 5.4.1.3.1.1.1.3, Predation, and 5.4.1.3.1.1.2.2, Predation) at
the NDD and south Delta facilities, and changes in flows that may affect migratory success
(Section 5.4.1.3.1.2.1, Indirect Mortality Within the Delta) and availability of inundated
riparian bench habitat (Section 5.4.1.3.1.2.2.1.1, Operational Effects). PA operations in
compliance with NMFS (2009) BiOp conditions together with the additional PA proposed
operational criteria for south Delta, NDD, and DCC provide protection during the winter and
spring, thereby reducing the impact of CVP/SWP Delta operations on Chinook salmon. The
RTO and CSAMP included in the PA provide additional opportunities to refine the operating
criteria and adjust the CVP/SWP Delta operations to minimize the risk of incidental take while
maximizing water supply. Adverse operational effects would be offset by restoration of
channel margin habitat (Section 5.4.1.3.1.2.2.1.2, Channel Margin Enhancement), installation
a nonphysical barrier at the Sacramento River-Georgiana Slough divergence (Section
5.4.1.3.1.2.1.2.2, Nonphysical Fish Barrier at Georgiana Slough), and localized reduction of
predatory fishes (Section 5.5.2, Localized Reduction of Predatory Fishes to Minimize
Predator Density at North and South Delta Export Facilities). Projected operation of other
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Delta facilities (for example, the North Bay Aqueduct, Rock Slough Diversion, and the Suisun
Marsh Salinity Control Gates [SMSCG]) is expected to result in minimal incidental take of
Chinook salmon (Sections 5.4.1.3.1.1.5 through 5.4.1.3.1.1.7, Suisun Marsh Facilities, North
bay Aqueduct, and Other Facilities, respectively).

7.2.3  Cumulative Effects and the Changing Baseline

Cumulative effects on Sacramento River winter-run Chinook salmon include effects associated
with water diversions, agricultural practices, increased urbanization, and wastewater treatment
plants. These effects will accrue over the duration of the PA. Non-federal water diversions are
potentially a cause of mortality via entrainment, but ongoing projects such as the CVPIA fish
screen program are reducing the number of such diversions and their mortality risk, so this effect
is likely to diminish over time. Potentially adverse agricultural practices primarily entail water
quality impairments; the action area is already fully developed with regard to agricultural land
uses, and regulations in place constrain the associated water quality effects, so this effect is likely
to be maintained in the future. Adverse effects of urbanization include point and nonpoint-source
water quality impairments, and increased vessel traffic in waterways. These activities are likely
to further degrade Chinook salmon habitat over time. Wastewater treatment plants also
contribute to impaired water quality, but significant improvements in discharge water quality and
reductions in discharge water volume have occurred in recent years, primarily in response to
regulatory and economic factors increasing the value of reusable water; thus this stressor is likely
to diminish over time. Some of these effects will improve, and others will impair habitat quality
for Chinook salmon in the action area; their net effect is to approximately maintain current
conditions for the foreseeable future. These cumulative effects have little potential to impair the
effectiveness of avoidance and minimization measures described in the PA, nor are they
expected to alter the efficacy of offsetting measures in the PA such as habitat creation and
restoration.

Changing baseline effects are also likely to alter habitat conditions for Sacramento River winter-
run Chinook salmon between now and the conclusion of the PA. The principal such effects
concern climate change, and certain federal actions that are reasonably certain to occur but have
not yet been implemented.

Foreseeable climate change effects, described in Section 4.3.2.1 Climate Conditions, include sea
level rise, reduced Sierra Nevada winter snowpack, warmer water temperatures, and increased
climate variability as seen in changes such as more severe winter storms, more intense droughts,
larger floods, etc. These effects will tend to impair habitat quality and quantity for Chinook
salmon, and also to increase year-to-year fluctuations in population sizes. There will also be
changes in the marine environment where Chinook salmon spend most of their life cycle. Marine
changes, and their likely effects upon Chinook salmon, are difficult to forecast, and may include
both beneficial and adverse consequences.

Federal actions that are reasonably certain to occur but have not yet been implemented
primarily include habitat protection and restoration requirements of the NMFS (2009) BiOp.
These actions are expected to have beneficial consequences for adult and juvenile passage,
and for juvenile migration and rearing, within the action area.
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724 Determination of Effects to Sacramento River Winter-run Chinook Salmon ESU

The PA is likely to adversely affect the Sacramento River winter-run Chinook salmon ESU
due to incidental take associated with facility construction, operation, and maintenance.

7.25 Determination of Effects to Sacramento River Winter-run Chinook Salmon ESU
Designated Critical Habitat

The PA will not appreciably diminish the value of Sacramento River winter-run Chinook
salmon designated critical habitat to the conservation of the species due to the implementation
of avoidance and minimization measures. In addition, to further address effects associated with
facilities construction, operation, and maintenance within designated critical habitat, the PA
includes implementation of restoration measures.

The physical and biological features (PBFs) of critical habitat for winter-run Chinook salmon
include: (1) access to spawning areas in the upper Sacramento River; (2) the availability of
clean gravel for spawning substrate; (3) adequate river flows for successful spawning,
incubation of eggs, fry development and emergence, and downstream transport of juveniles;
(4) water temperatures for successful spawning, egg incubation, and fry development; (5)
habitat areas and adequate prey that are not contaminated; (6) riparian habitat that provides for
successful juvenile development and survival; and (7) access downstream so that juveniles can
migrate from spawning grounds to San Francisco Bay and the Pacific Ocean.

As discussed in Chapter 5, Effects Analysis for Chinook Salmon, Central Valley Steelhead,
Green Sturgeon, and Killer Whale, Section 5.4.2.1.5.1, Winter-Run Chinook Salmon, upstream
of the Delta, these PBFs could only be affected by the PA through changes in instream flows
and water temperatures. Because any effects of the project on flow and water temperature will
be minor, the PA will have minor effects on these PBFs, particularly in the context of real-time
operations described in Section 3.1.5, Real-Time Operations Upstream of the Delta, and
Section 3.3.3, Real-Time Operational Decision-Making Process, which would be used to
avoid and minimize any of the modeled effects seen in this effects analysis.

As described in Section 5.4.1.5, Effects of the Action on Designated Critical Habitat, within
the Delta, RTOs would minimize the potential for adverse effects to PBF 7, downstream
access, for juvenile winter-run Chinook salmon (e.g., from reduced Sacramento River flows
downstream of the NDD influencing probability of survival because reduced transit speed),
and the Georgiana Slough NPB would mitigate for near-field and far-field effects of the NDD
on PBF 7. Channel margin enhancement of poor habitat would compensate for potential
reduction in PBF 6, riparian habitat, at inundated bench areas caused by reductions in
Sacramento River water level by the NDD, and localized reduction of predatory fishes would
mitigate near-field predation effects at the NDD (another potential effect to the downstream
access PBF 7).

In summary, the PA is likely to adversely affect designated critical habitat for Sacramento
River winter-run Chinook salmon because of temporary impairment of critical habitat
functions associated with in-water construction activities, permanent impairment associated
with permanent placement of in-water structures, and potential impairment associated with
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flow diversion at the NDDs. The impairment associated with in-water construction activities
will be minimized through avoidance and minimization measures. The impairment associated
with permanent placement of in-water structures will be offset by habitat restoration in the
form of tidal wetland restoration and channel margin enhancement. The impairment associated
with flow diversion will be minimized through real-time operations that use transitional flow
criteria based on fish presence.

7.3 Chinook Salmon, Central Valley Spring—run ESU
7.3.1  Sacramento River Upstream of Delta

Effects of the PA on spring-run Chinook salmon in the Sacramento River upstream of the Delta
will be minor and the PA will provide suitable flows and water temperatures for spawning,
rearing, and migration. Biological analyses found small differences between the NAA and PA,
including (1) increased frequency of water temperature threshold exceedances during August
through October coinciding with the spring-run Chinook salmon spawning and rearing period;
(2) increased risk of redd dewatering for egg cohorts spawned in August; (3) decreased rearing
WUA during June in some portions of the Sacramento River, if population numbers were high
enough that habitat could be limiting?; and (4) reduced flows in above normal, below normal,
and dry water years during September that could affect adult migration and in wet and above
normal water years during November that could affect juvenile migration. The reduced Shasta
releases associated with the PA’s operational modeling likely leads to the modeled increased
frequency of water temperature threshold exceedances during September. Modeling of the cold-
water pool volume, however, is more indicative of temperature management and suggests that
the PA EOS storage will be similar to the NAA cold-water (Appendix 5.C, Upstream Water
Temperature Methods and Results). Based on the proposed decision making approaches and
criteria for real-time cold-water pool management efforts, releases from Shasta Lake under the
PA will be at similar levels as the NAA during August through October. Thus, the PA will not
result in higher August through October water temperatures.

As described in Section 7.2.1, Sacramento River Upstream of Delta, all upstream quantitative
analyses are based on CalSim Il modeling and the uncertainties associated with using CalSim |1
outputs must be considered in interpreting biological analyses (Appendix 5.A, CALSIM Methods
and Results). The decision-making processes and the advisory groups that currently exist will
continue to exist and will be improved under the PA (Section 3.1.5, Real-Time Operations
Upstream of the Delta, and Section 3.3.3, Real-Time Operational Decision-Making Process).
The process will allow for alternative operating criteria to be developed based on the results of
the coordinated monitoring and research under the RTO and CSAMP that will minimize the risk
of incidental take of listed species under future operations of the PA, while maximizing water
supplies.

1 Habitat limitation has not been a concern in recent years due to low population size, but it could be in the future if
population size was to increase or there was a strong year class. Awareness of the effects to be managed in the best
interest of the species is necessary, regardless of variability in population size.
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7.3.2  Sacramento-San Joaquin Delta

The PA has the potential to result in incidental take of Central Valley spring-run Chinook
salmon associated with construction effects of the PA including underwater noise from pile
driving, in-water use of construction equipment and fish rescue efforts, and accidental
discharge of contaminants (Section 5.2, Effects of Water Facility Construction on Fish). The
effects of construction activities will be minimized through avoidance and minimization
measures and temporary and permanent habitat losses will be offset by channel margin
enhancement and tidal wetland restoration.

The PA has the potential to result in incidental take to Central Valley spring-run Chinook
salmon through entrainment (Sections 5.4.1.3.1.1.1.1, North Delta Exports, and
5.4.1.3.1.1.2.1, Entrainment), impingement (Section 5.4.1.3.1.1.1.2, South Delta Exports), and
predation (Sections 5.4.1.3.1.1.1.3, Head of Old River Gate, and 5.4.1.3.1.1.2.2, Predation) at
the NDD and south Delta facilities, and changes in flows that may affect migratory success
(Section 5.4.1.3.1.2.1, Indirect Mortality Within the Delta) or availability of inundated riparian
bench habitat (Section 5.4.1.3.1.2.2.1.1, Operational Effects). PA operations in compliance
with NMFS (2009) BiOp conditions together with the additional PA proposed operational
criteria for south Delta, NDD, and DCC provide protection during the winter and spring,
thereby reducing the impact of CVP/SWP Delta operations on Chinook salmon. The RTO and
CSAMP included in the PA provide additional opportunities to better define the operating
criteria and make adjustments to CVP/SWP Delta operations to minimize the risk of incidental
take while maximizing water supply. Identified operational effects would be mitigated with
restoration of channel margin habitat (Section 5.4.1.3.1.2.2.1.2, Operational Effects),
installation a nonphysical barrier at the Sacramento River-Georgiana Slough divergence
(Section 5.4.1.3.1.2.1.2.2, Nonphysical Fish Barrier to Georgiana Slough), and localized
reduction of predatory fishes (Section 5.5.2, Localized Reduction of Predatory Fishes to
Minimize Predator Density at North and South Delta Export Facilities). Projected operation of
other Delta facilities (for example, the North Bay Aqueduct, Rock Slough Diversion, and the
Suisun Marsh Salinity Control Gates [SMSCG]) is expected to result in minimal take of
Chinook salmon (Sections 5.4.1.3.1.1.5 through 5.4.1.3.1.1.7, Suisun Marsh Facilities, North
Bay Aqueduct, Other Facilities, respectively).

7.3.3  Cumulative Effects and the Changing Baseline

Cumulative effects on Central Valley spring-run Chinook salmon are the same as those effects
on the Sacramento River winter-run Chinook salmon and include effects associated with water
diversions, agricultural practices, increased urbanization, and wastewater treatment plants. These
effects will accrue over the duration of the PA. Non-federal water diversions are potentially a
cause of mortality via entrainment, but ongoing projects such as the CVPIA fish screen program
are reducing the number of such diversions and their mortality risk, so this effect is likely to
diminish over time. Potentially adverse agricultural practices primarily entail water quality
impairments; the action area is already fully developed with regard to agricultural land uses, and
regulations in place constrain the associated water quality effects, so this effect is likely to be
maintained in the future. Adverse effects of urbanization include point and nonpoint-source
water quality impairments, and increased vessel traffic in waterways. These activities are likely
to further degrade Chinook salmon habitat over time. Wastewater treatment plants also
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contribute to impaired water quality, but significant improvements in discharge water quality and
reductions in discharge water volume have occurred in recent years, primarily in response to
regulatory and economic factors increasing the value of reusable water; thus this stressor is likely
to diminish over time. Some of these effects will improve, and others will impair habitat quality
for Chinook salmon in the action area; their net effect is to approximately maintain current
conditions for the foreseeable future. These cumulative effects have little potential to impair the
effectiveness of avoidance and minimization measures described in the PA, nor are they
expected to alter the efficacy of offsetting measures in the PA such as habitat creation and
restoration.

Changing baseline effects are also likely to alter habitat conditions for Central Valley spring-run
Chinook salmon between now and the conclusion of the PA. The principal such effects concern
climate change, and certain federal actions that are reasonably certain to occur but have not yet
been implemented.

Foreseeable climate change effects, described in Section 4.3.2.1 Climate Conditions, include sea
level rise, reduced Sierra Nevada winter snowpack, warmer water temperatures, and increased
climate variability as seen in changes such as more severe winter storms, more intense droughts,
larger floods, etc. These effects will tend to impair habitat quality and quantity for Chinook
salmon, and also to increase year-to-year fluctuations in population sizes. There will also be
changes in the marine environment where Chinook salmon spend most of their life cycle. Marine
changes, and their likely effects upon Chinook salmon, are difficult to forecast, and may include
both beneficial and adverse consequences.

Federal actions that are reasonably certain to occur but have not yet been implemented
primarily include habitat protection and restoration requirements of the NMFS (2009) BiOp.
These actions are expected to have beneficial consequences for adult and juvenile passage,
and for juvenile migration and rearing, within the action area.

7.3.4  Determination of Effects to Central Valley Spring-run Chinook Salmon ESU

The PA is likely to adversely affect the Central Valley spring-run Chinook salmon ESU due to
incidental take associated with facility construction, operation, and maintenance.

7.3.5 Determination of Effects to Central Valley Spring-run Chinook Salmon ESU
Designated Critical Habitat

The PA will not appreciably diminish the value of Central Valley spring-run Chinook salmon
designated critical habitat to the conservation of the species due to the implementation of
avoidance and minimization measures. In addition, to further address effects associated with
facilities construction, operation, and maintenance within designated critical habitat, the PA
includes implementation of restoration measures.

The primary constituent elements (PCESs) of critical habitat for Central Valley spring-run
Chinook salmon include: (1) spawning habitat; (2) freshwater rearing habitat; and (3)
freshwater migration corridors; and (4) estuarine areas.
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As discussed in Chapter 5, Effects Analysis for Chinook Salmon, Central Valley Steelhead,
Green Sturgeon, and Killer Whale, Section 5.4.2.1.5.2, Spring-Run Chinook Salmon, only
PCEL, PCEZ2, and PCE3 occur upstream of the Delta. These PCEs could only be affected by
the PA through changes in instream flows and water temperatures. Because any effects of the
project on flow and water temperature upstream of the Delta will be minor, the PA will have
minor effects on these PCEs, particularly in the context of real-time operations described in
Section 3.1.5, Real-Time Operations Upstream of the Delta, and Section 3.3.3, Real-Time
Operational Decision-Making Process, which would be used to avoid and minimize any of the
modeled effects seen in this effects analysis.

As described in Section 5.4.1.5, Effects of the Action on Designated Critical Habitat, within
the Delta, RTOs will minimize the potential to adversely affect the freshwater migration
corridors and estuarine areas PCEs for juvenile spring-run Chinook salmon (e.g., from reduced
Sacramento River flows downstream of the NDD influencing probability of survival because
reduced transit speed), and the Georgiana Slough NPB will mitigate for near-field and far-field
effects of the NDD on the freshwater migration corridors and estuarine areas PCE. Channel
margin enhancement will offset for potential reduction in the freshwater migration corridors
and estuarine areas PCE from inundated bench areas because of NDD reductions in
Sacramento River water level, and localized reduction of predatory fishes will mitigate near-
field predation effects at the NDD (another potential alteration of the freshwater migration
corridors and estuarine areas PCE).

In summary, the PA is likely to adversely affect designated critical habitat for Central Valley
spring-run Chinook salmon because of temporary impairment of critical habitat functions
associated with in-water construction activities, permanent impairment associated with
permanent placement of in-water structures, and potential impairment associated with flow
diversion at the NDDs. The impairment associated with in-water construction activities will be
minimized through avoidance and minimization measures. The impairment associated with
permanent placement of in-water structures will be offset by habitat restoration in the form of
tidal wetland restoration and channel margin enhancement. The impairment associated with
flow diversion will be minimized through real-time operations that use transitional flow
criteria based on fish presence.

7.4 Steelhead, California Central Valley DPS
7.4.1  Upstream (Sacramento and American Rivers)

Overall, effects of the PA on California Central Valley steelhead in the Sacramento River
upstream of the Delta and the American River will be minor and the PA will provide suitable
flows and water temperatures for spawning, rearing, and migration. Biological analyses found
small differences between the NAA and PA, including (1) decreased rearing weighted usable
area (WUA\) during June in some portions of the Sacramento River, if population numbers were
high enough that habitat could be limiting?; and (2) reduced flows in above normal, below
normal, and dry water years during September that could affect adult migration in the

2 Habitat limitation has not been a concern in recent years due to low population size, but it could be in the future if
population size was to increase or there was a strong year class. Awareness of the effects to be managed in the best
interest of the species is necessary, regardless of variability in population size.
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Sacramento River, and in wet and above normal water years during November that could affect
juvenile and adult migration in the Sacramento River and adult migration in the American River.
It should be noted that there is low certainty in the assumed positive linear relationship between
flow and migration success (Appendix 5.D, Quantitative Methods and Detailed Results for
Effects Analysis of Chinook Salmon, Central Valley Steelhead, Green Sturgeon, and Killer
Whale, Section 5.D.2.4, Migration Flow Methods). The reduced Shasta releases associated with
the PA’s operational modeling likely leads to the modeled reduced migratory flows during
September. Based on the proposed decision making approaches and criteria for real-time
reservoir operations, releases from Shasta Lake under the PA will be at similar levels as the
NAA during September. Thus, the PA will not result in adult California Central Valley steelhead
experiencing reduced flows during September.

As described in Section 7.2.1, Sacramento River Upstream of Delta, all upstream quantitative
analyses are based on CalSim Il modeling and the uncertainties associated with using CalSim 11
outputs must be considered in interpreting biological analyses (Appendix 5.A, CALSIM Methods
and Results). The decision-making processes and the advisory groups that currently exist will
continue to exist and will be improved under the PA (Section 3.1.5, Real-Time Operations
Upstream of the Delta, and Section 3.3.3, Real-Time Operational Decision-Making Process).
The process will allow for alternative operating criteria to be developed, based on the results of
coordinated monitoring and research under the RTO and CSAMP, that will minimize the risk of
incidental take under future operations of the PA, while maximizing water supplies.

7.4.2  Sacramento-San Joaquin Delta

The PA has the potential to result in incidental take of California Central Valley steelhead
associated with construction effects of the PA including underwater noise from pile driving,
in-water use of construction equipment and fish rescue efforts, and accidental discharge of
contaminants (Section 5.2, Effects of Water Facility Construction on Fish). The effects of
construction activities will be minimized through avoidance and minimization measures and
temporary and permanent habitat losses will be offset by channel margin enhancement and
tidal wetland restoration.

The PA has the potential to result in incidental take to California Central Valley steelhead
through entrainment (Sections 5.4.1.3.1.1.1.1, Entrainment, and 5.4.1.3.1.1.2.1, Entrainment),
impingement (Section 5.4.1.3.1.1.1.2, Impingement), and predation (Sections 5.4.1.3.1.1.1.3
and 5.4.1.3.1.1.2.2) at the NDD and south Delta facilities, and changes in flows that may
affect migratory success (Section 5.4.1.3.1.2.1, Impingement, Screen Contact, and Screen
Passage Time) or availability of inundated riparian bench habitat (Section 5.4.1.3.1.2.2.1.1,
Operational Effects). PA operations in compliance with NMFS (2009) BiOp conditions
together with the additional PA proposed operational criteria for south Delta, NDD, and DCC
provide protection during the winter and spring, thereby reducing the impact of CVP/SWP
Delta operations on California Central Valley steelhead. The RTO and CSAMP included in
the PA provide additional opportunities to better define the operating criteria and make
adjustments to CVP/SWP Delta operations to minimize the risks of incidental take while
maximizing water supply. Identified operational effects would be mitigated with restoration of
channel margin habitat (Section 5.4.1.3.1.2.2.1.2, Channel Margin Enhancement), installation
a nonphysical barrier at the Sacramento River-Georgiana Slough divergence (Section
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5.4.1.3.1.2.1.2.2, Nonphysical Fish Barrier at Georgiana Slough), and localized reduction of
predatory fishes (Section 5.5.2, Localized Reduction of Predatory Fishes to Minimize
Predator Density at North and South Delta Export Facilities). Projected operation of other
Delta facilities (for example, the North Bay Aqueduct, Rock Slough Diversion, and the Suisun
Marsh Salinity Control Gates [SMSCG]) is expected to result in minimal take of California
Central Valley steelhead (Sections 5.4.1.3.1.1.5 through 5.4.1.3.1.1.7, Suisun Marsh Facilities,
North Bay Aqueduct, and Other Facilities, respectively).

7.4.3  Cumulative Effects and the Changing Baseline

Cumulative effects on California Central Valley steelhead are similar to those for both
Sacramento winter run and spring run Chinook Salmon, and include effects associated with
water diversions, agricultural practices, increased urbanization, and wastewater treatment plants.
These effects will accrue over the duration of the PA. Non-federal water diversions are
potentially a cause of mortality via entrainment, but ongoing projects such as the CVPIA fish
screen program are reducing the number of such diversions and their mortality risk, so this effect
is likely to diminish over time. Potentially adverse agricultural practices primarily entail water
quality impairments; the action area is already fully developed with regard to agricultural land
uses, and regulations in place constrain the associated water quality effects, so this effect is likely
to be maintained in the future. Adverse effects of urbanization include point and nonpoint-source
water quality impairments, and increased vessel traffic in waterways. These activities are likely
to further degrade steelhead habitat over time. Wastewater treatment plants also contribute to
impaired water quality, but significant improvements in discharge water quality and reductions
in discharge water volume have occurred in recent years, primarily in response to regulatory and
economic factors increasing the value of reusable water; thus this stressor is likely to diminish
over time. Some of these effects will improve, and others will impair habitat quality for steelhead
in the action area; their net effect is to approximately maintain current conditions for the
foreseeable future. These cumulative effects have little potential to impair the effectiveness of
avoidance and minimization measures described in the PA, nor are they expected to alter the
efficacy of offsetting measures in the PA such as habitat creation and restoration.

Changing baseline effects are also likely to alter habitat conditions for California Central VValley
steelhead between now and the conclusion of the PA. The principal such effects concern climate
change, and certain federal actions that are reasonably certain to occur but have not yet been
implemented.

Foreseeable climate change effects, described in Section 4.3.2.1, Climate Conditions, include sea
level rise, reduced Sierra Nevada winter snowpack, warmer water temperatures, and increased
climate variability as seen in changes such as more severe winter storms, more intense droughts,
larger floods, etc. These effects will tend to impair habitat quality and quantity for steelhead, and
also to increase year-to-year fluctuations in population sizes. There will also be changes in the
marine environment where steelhead spend most of their life cycle. Marine changes, and their
likely effects upon steelhead, are difficult to forecast, and may include both beneficial and
adverse consequences.

Federal actions that are reasonably certain to occur but have not yet been implemented
primarily include habitat protection and restoration requirements of the NMFS (2009) BiOp.
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These actions are expected to have beneficial consequences for adult and juvenile passage,
and for juvenile migration and rearing, within the action area.

7.4.4  Determination of Effects to California Central Valley Steelhead DPS

The PA is likely to adversely affect the California Central Valley steelhead DPS due to
incidental take associated with facility construction, operation, and maintenance.

7.4.5  Determination of Effects to California Central Valley Steelhead DPS Designated
Critical Habitat

The PA will not appreciably diminish the value of California Central Valley Central Valley
steelhead DPS designated critical habitat to conservation due to the implementation of
avoidance and minimization measures.

The PCEs for California Central Valley steelhead include: (1) spawning habitat; (2) freshwater
rearing habitat; (3) freshwater migration corridors; and (4) estuarine areas.

As discussed in Chapter 5, Effects Analysis for Chinook Salmon, Central Valley Steelhead,
Green Sturgeon, and Killer Whale, Section 5.4.2.1.5.3, California Central Valley Steelhead,
only PCE1, PCE2, and PCE3 occur upstream of the Delta. These PCEs could only be affected
by the PA through changes in instream flows and water temperatures. Because any effects of
the project on flow and water temperature upstream of the Delta will be minor, the PA will
have minor effects on these PCEs, particularly in the context of real-time operations described
in Section 3.1.5, Real-Time Operations Upstream of the Delta, and Section 3.3.3, Real-Time
Operational Decision-Making Process, which would be used to avoid and minimize any of the
modeled effects seen in this effects analysis.

As described in Section 5.4.1.5, Effects of the Action on Designated Critical Habitat, and
above for spring-run Chinook salmon, within the Delta, RTOs will minimize the potential for
adverse effects on the freshwater migration corridors and estuarine areas PCE for juvenile
steelhead (e.g., from reduced Sacramento River flows downstream of the NDD influencing
probability of survival because reduced transit speed), and the Georgiana Slough NPB will
mitigate for near-field and far-field effects of the NDD on the freshwater migration corridors
and estuarine areas PCE. Channel margin enhancement will offset would compensate for
potential reduction in the freshwater migration corridors and estuarine areas PCE from
inundated bench areas because of NDD reductions in Sacramento River water level, and
localized reduction of predatory fishes will mitigate near-field predation effects at the NDD.

In summary, the PA is likely to adversely affect designated critical habitat for California
Central Valley steelhead because of temporary impairment of critical habitat functions
associated with in-water construction activities, permanent impairment associated with
permanent placement of in-water structures, and potential impairment associated with flow
diversion at the NDDs. The impairment associated with in-water construction activities will be
minimized through avoidance and minimization measures. The impairment associated with
permanent placement of in-water structures will be offset by habitat restoration in the form of
tidal wetland restoration and channel margin enhancement. The impairment associated with
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flow diversion will be minimized through real-time operations that use transitional flow
criteria based on fish presence.

7.5 Green Sturgeon, Southern DPS
7.5.1  Sacramento River Upstream of Delta

Overall, effects of the PA on green sturgeon in the Sacramento River upstream of the Delta will
be minor and the PA will provide suitable flows and water temperatures for spawning, rearing,
and migration. As described in Section 7.2.1, Sacramento River Upstream of Delta, all upstream
quantitative analyses are based on CalSim Il modeling and the uncertainties associated with
using CalSim Il outputs must be considered in interpreting biological analyses (Appendix 5.A,
CALSIM Methods and Results). The decision-making processes and the advisory groups that
currently exist will continue to exist and will be improved under the PA (Section 3.1.5, Real-
Time Operations Upstream of the Delta, and Section 3.3.3, Real-Time Operational Decision-
Making Process). The process will allow for alternative operating criteria to be developed, based
on the results of coordinated monitoring and research under the RTO and CSAMP, that will
minimize the risk of incidental take under future operations of the PA, while maximizing water
supplies.

7.5.2  Sacramento-San Joaquin Delta

The PA has the potential to result in incidental take of Southern DPS green sturgeon
associated with construction effects of the PA including underwater noise from pile driving,
in-water use of construction equipment and fish rescue efforts, and accidental discharge of
contaminants (Section 5.2, Effects of Water Facility Construction on Fish). The effects of
construction activities will be minimized through avoidance and minimization measures and
temporary and permanent habitat losses will be offset by habitat creation and enhancement
through tidal wetland restoration.

The PA has the potential to result in incidental take to Southern DPS green sturgeon through
entrainment, impingement, and predation at the NDD (Section 5.4.1.3.2.1.1, North Delta
Exports) and south Delta facilities (Section 5.4.1.3.2.1.2, South Delta Exports), and changes in
flows that may affect migratory success (Section 5.4.1.3.2.2.1, Indirect Mortality Within the
Delta). PA operations in compliance with NMFS (2009) BiOp conditions together with the
additional PA proposed operational criteria for south Delta, NDD, and DCC provide
protection during the winter and spring, thereby reducing the impact of CVP/SWP Delta
operations on green sturgeon. The RTOs and CSAMP included in the PA provide additional
opportunities to better define the operating criteria and make adjustments to CVP/SWP Delta
operations to minimize the risks of incidental take while maximizing water supply. Projected
operation of other Delta facilities (for example, the North Bay Aqueduct, Rock Slough
Diversion, and the Suisun Marsh Salinity Control Gates [SMSCG]) is expected to result in
minimal take of green sturgeon (Sections 5.4.1.3.1.1.5 through 5.4.1.3.1.1.7, Suisun Marsh
Facilities, North Bay Aqueduct, and Other Facilities, respectively).
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7.5.3  Cumulative Effects and the Changing Baseline

As with the salmonids, cumulative effects on Southern DPS green sturgeon include effects
associated with water diversions, agricultural practices, increased urbanization, and wastewater
treatment plants. These effects will accrue over the duration of the PA. Non-federal water
diversions are potentially a cause of mortality via entrainment, but ongoing projects such as the
CVPIA fish screen program are reducing the number of such diversions and their mortality risk,
so this effect is likely to diminish over time. Potentially adverse agricultural practices primarily
entail water quality impairments; the action area is already fully developed with regard to
agricultural land uses, and regulations in place constrain the associated water quality effects, so
this effect is likely to be maintained in the future. Adverse effects of urbanization include point
and nonpoint-source water quality impairments, and increased vessel traffic in waterways. These
activities are likely to further degrade green sturgeon habitat over time. Wastewater treatment
plants also contribute to impaired water quality, but significant improvements in discharge water
quality and reductions in discharge water volume have occurred in recent years, primarily in
response to regulatory and economic factors increasing the value of reusable water; thus this
stressor is likely to diminish over time. Some of these effects will improve, and others will
impair habitat quality for green sturgeon in the action area; their net effect is to approximately
maintain current conditions for the foreseeable future. These cumulative effects have little
potential to impair the effectiveness of avoidance and minimization measures described in the
PA, nor are they expected to alter the efficacy of offsetting measures in the PA such as habitat
creation and restoration.

Changing baseline effects are also likely to alter habitat conditions for Southern DPS green
sturgeon between now and the conclusion of the PA. The principal such effects concern climate
change, and certain federal actions that are reasonably certain to occur but have not yet been
implemented.

Foreseeable climate change effects, described in Section 4.3.2.1, Climate Conditions, include sea
level rise, reduced Sierra Nevada winter snowpack, warmer water temperatures, and increased
climate variability as seen in changes such as more severe winter storms, more intense droughts,
larger floods, etc. These effects will tend to impair habitat quality and quantity for green
sturgeon, and also to increase year-to-year fluctuations in population sizes. There will also be
changes in the marine environment where green sturgeon spend much of their life cycle. Marine
changes, and their likely effects upon green sturgeon, are difficult to forecast, and may include
both beneficial and adverse consequences.

Federal actions that are reasonably certain to occur but have not yet been implemented
primarily include habitat protection and restoration requirements of the NMFS (2009) BiOp.
These actions are expected to have beneficial consequences for adult and juvenile passage,
and for juvenile migration and rearing, within the action area.

7.5.4  Determination of Effects to Southern DPS Green Sturgeon

The PA is likely to adversely affect Southern DPS green sturgeon because of incidental take
associated with facility construction, operation, and maintenance.
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7.5.5  Determination of Effects to Southern DPS Green Sturgeon Designated Critical
Habitat

The PA will not appreciably diminish the value of Southern DPS green sturgeon designated
critical habitat to conservation due to the implementation of avoidance and minimization
measures. In addition, to further address effects associated with facilities construction,
operation, and maintenance within designated critical habitat, the PA includes implementation
of restoration measures.

The PCEs for Southern DPS green sturgeon include: (1) food resources; (2); substrate type or
size; (3) water flow; (4) water quality; (5) migratory corridor; (6) water depth; and (7) sediment
quality.

As discussed in Chapter 5, Effects Analysis for Chinook Salmon, Central Valley Steelhead,
Green Sturgeon, and Killer Whale, Section 5.4.2.1.5.4, Green Sturgeon, these PCEs in
locations upstream of the Delta could only be affected by the PA through changes in instream
flows and water temperatures. Because any effects of the project on flow and water
temperature upstream of the Delta will be minor, the PA will have minor effects on these
PCEs, particularly in the context of real-time operations described in Section 3.1.5, Real-Time
Operations Upstream of the Delta, and Section 3.3.3, Real-Time Operational Decision-
Making Process, which would be used to avoid and minimize any of the modeled effects seen
in this effects analysis.

As described in Section 5.4.1.5.2, Green Sturgeon, the potential adverse effects to the PCEs of
critical habitat in the Delta would be limited.

In summary, the PA is likely to adversely affect designated critical habitat for southern DPS
green sturgeon because of temporary impairment of critical habitat functions associated with
in-water construction activities, permanent impairment associated with permanent placement
of in-water structures, and potential impairment associated with flow diversion at the NDDs.
The impairment associated with in-water construction activities will be minimized through
avoidance and minimization measures. The impairment associated with permanent placement
of in-water structures will be offset by habitat restoration in the form of tidal wetland
restoration and channel margin enhancement. The impairment associated with flow diversion
will be minimized through real-time operations that use transitional flow criteria based on fish
presence.

7.6 Killer Whale, Southern Resident DPS

The PA has insignificant potential to alter the Southern Resident killer whale prey base. Project
operations have the potential to affect Southern Resident killer whales by altering salmonid
populations, thereby altering prey availability for Southern Resident killer whales. Reductions
in prey availability could force the whales to spend more time foraging, and could lead to
reduced reproductive rates and higher mortality. However, the effects analysis for salmonids,
including the EFH assessment including fall-run Chinook salmon, does not find evidence that
the PA will lead to any measurable reduction in abundance of Central Valley salmonid
populations that would affect the Southern Resident killer whale prey base.

Biological Assessment for the 7-14 January 2016
California WaterFix ICF 00237.15



Chapter 7. Effects Determination

Based on the effects analysis, the PA may affect, but is not likely to adversely affect the
Southern Resident DPS of killer whales, due to an insignificant potential for the PA to affect
the Southern Resident killer whale prey base.

Based on the effects analysis, the PA is not likely to adversely affect designated critical habitat
for the Southern Resident killer whale due to the PA’s insignificant potential to affect the
Southern Resident killer whale prey base, compounded by the small percentage of Central
Valley salmon potentially present in the Washington waters designated as critical habitat.

7.7 Delta Smelt
7.7.1 Determination of Effects to Delta Smelt

Overall, effects of the PA on Delta Smelt will be minor and the PA will provide suitable flows
and water temperatures for spawning and rearing. The PA has the potential to result in
incidental take of Delta Smelt associated with construction effects of the PA including
underwater noise from pile driving, in-water use of construction equipment, fish rescue
efforts, and accidental discharge of contaminants (Section 6.1.1, Effects of Water Facility
Construction on Delta Smelt). The effects of construction activities will be minimized through
avoidance and minimization measures and temporary and permanent habitat losses will be
offset by habitat creation and enhancement through tidal wetland restoration. Additionally, the
in-water construction activities would occur in areas and/or during periods when Delta Smelt
are likely not present but could be present in very low densities.

The PA has the potential to result in incidental take of Delta Smelt through entrainment
(Sections 6.1.3.2.1, Entrainment, and 6.1.3.3.1, Entrainment), impingement (Section 6.1.3.2.2,
Impingement and Screen Contact), and predation (6.1.3.3.2, Predation at the South Delta
Export Facilities, and 6.1.3.3.2, Predation at the South Delta Export Facilities), at the north
Delta intakes and south Delta export facilities. The shifting of exports to the NDD, which is
outside the main range of Delta Smelt, allows water exports to occur where the potential to
affect Delta Smelt is substantially reduced or avoided, and the screen design and operations
will minimize any remaining potential for Delta Smelt entrainment and impingement. Actions
taken in compliance with USFWS (2008) and the proposed operational criteria for south Delta
provide additional protection during the winter and spring, and shifting of pumping to the
screened NDD provides further protection, thereby substantially reducing the potential impact
of CVP/SWP Delta operations on Delta Smelt. Delta operations and outflows have been
designed to minimize effects on Delta Smelt habitat based on assessment of current science.
The RTOs and CSAMP included in the PA provide additional opportunities to better define
the operating criteria and make adjustments to CVP/SWP Delta operations to minimize the
risks of incidental take while maximizing water supply. Projected operations of other Delta
facilities (for example, the North Bay Aqueduct, Rock Slough Diversion, and the Suisun
Marsh Salinity Control Gates [SMSCG]) are expected to result in minimal take of Delta Smelt
(Sections 6.1.3.7 through 6.1.3.9, Suisun Marsh Facilities, North Bay Aqueduct, and Other
Facilities, respectively).

Accordingly, the PA may affect, is likely to adversely affect Delta Smelt in the action area.
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7.7.2  Cumulative Effects and the Changing Baseline

Cumulative effects on Delta Smelt include effects associated with water diversions, agricultural
practices, increased urbanization, and wastewater treatment plants. These effects will accrue over
the duration of the PA. Non-federal water diversions are likely a minor cause of mortality via
entrainment (Nobriga et al. 2004), and this effect is likely to be maintained for the foreseeable
future. Potentially adverse agricultural practices primarily entail water quality impairments; the
action area is already fully developed with regard to agricultural land uses, and regulations in
place constrain the associated water quality effects, so this effect is also likely to be maintained
in the future. Adverse effects of urbanization include point and nonpoint-source water quality
impairments, and increased vessel traffic in waterways. These activities are likely to further
degrade Delta Smelt habitat over time. Wastewater treatment plants also contribute to impaired
water quality, but significant improvements in discharge water quality and reductions in
discharge water volume have occurred in recent years, primarily in response to regulatory and
economic factors increasing the value of reusable water; thus this stressor is likely to diminish
over time. Overall, these effects will variously improve, maintain, or impair habitat quality for
Delta Smelt in the action area; their net effect is to approximately maintain current conditions for
the foreseeable future. These cumulative effects have little potential to impair the effectiveness
of avoidance and minimization measures described in the PA, nor are they expected to alter the
efficacy of offsetting measures in the PA such as habitat creation and restoration.

Changing baseline effects are also likely to alter habitat conditions for Delta Smelt between now
and the conclusion of the PA. The principal such effects concern climate change, and certain
federal actions that are reasonably certain to occur but have not yet been implemented.

Foreseeable climate change effects, described in Section 4.3.2.1, Climate Conditions, include sea
level rise, reduced Sierra Nevada winter snowpack, warmer water temperatures, and increased
climate variability as seen in changes such as more severe winter storms, more intense droughts,
larger floods, etc. These effects will tend to impair habitat quality and quantity for Delta Smelt,
and also to increase year-to-year fluctuations in population sizes.

Federal actions that are reasonably certain to occur but have not yet been implemented
primarily include habitat protection and restoration requirements of the USFWS (2008) BiOp.
These actions are expected to have beneficial consequences for the abundance and quality of
Delta Smelt habitat within the action area.

7.7.3  Determination of Effects to Delta Smelt Designated Critical Habitat

The PA will not appreciably diminish the value of Delta Smelt designated critical habitat to
conservation due to the implementation of avoidance and minimization measures. In addition,
to further address effects associated with facilities construction, operation, and maintenance
including permanent placement of in-water structures, as well as the potential operational
effects on access to designated critical habitat at or upstream of the NDD (Section 6.1.3.10.1.3,
PCE 3: River Flow (Facilitating Movement)), the PA includes implementation of restoration
measures.
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The PA is likely to adversely affect designated critical habitat for Delta Smelt because of
temporary impairment of critical habitat functions associated with in-water construction
activities, permanent impairment associated with permanent placement of in-water structures,
and potential impairment associated with flow diversion at the NDDs. The impairment
associated with in-water construction activities will be minimized through avoidance and
minimization measures. The impairment associated with permanent placement of in-water
structures will be offset by habitat restoration in the form of tidal restoration. The impairment
associated with flow diversion will be minimized through real-time operations that use
transitional flow criteria based on fish presence.

7.8 Riparian Brush Rabbit

There is minimal potential for the PA to affect riparian brush rabbit. There is no potentially
suitable habitat for riparian brush rabbit within the PA construction footprint, and there is not
likely to be suitable habitat within 1,260 feet of the HOR gate construction site.

Avoidance and minimization measures require that construction activity be confined to existing
disturbed areas. These avoidance and minimization measures will avoid harm or harassment of
riparian brush rabbit. Suitable riparian brush rabbit habitat is not expected to be present within
1,260 feet from the HOR gate construction site. At this distance, noise and light associated with
construction activity may be perceived by the brush rabbit, but would only slightly exceed
background levels and thus would not be expected to alter essential behaviors that affect
foraging, reproduction, predation risk, etc. Avoidance and minimization measures require that
the area within 1,260 feet of riparian brush rabbit habitat be surveyed to confirm there is no
suitable habitat in the vicinity of HOR gate related activities — if habitat exists in this area,
measures will be implemented to reduce noise and light to the extent that it will not be expected
to alter essential behaviors that affect foraging, reproduction, predation risk. Thus the PA may
affect, is not likely to adversely affect riparian brush rabbit.

Critical habitat has not been designated for riparian brush rabbit.

7.9 San Joaquin Kit Fox

7.9.1 Determination of Effects to San Joaquin Kit Fox

Overall effects of the PA on San Joaquin kit fox breeding, foraging, and dispersal habitat are
minor and temporary, and will be offset with protection and restoration of habitat. The PA may

affect San Joaquin kit fox based on the following.

e Project related activities will occur within and adjacent to San Joaquin kit fox modeled
habitat.

e San Joaquin kit fox presence has been detected in the vicinity of the PA, within grassland
landscape south of Brentwood, with the most recent sighting in the late 1990s. The
species has not been detected, nor is it expected to occur, elsewhere within the action
area.

e Protection of San Joaquin kit fox habitat will beneficially affect the species.
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The PA is likely to adversely affect the San Joaquin kit fox as follows.

e Harm could result from the permanent loss of 293 acres of San Joaquin kit fox modeled
habitat potentially occupied by the species.

e Harm could occur as a result of use of land clearing and construction equipment,
vehicular transportation, storage of equipment onsite, and other construction, operations,
and maintenance related activities.

e Harassment could result from noise, lighting, or other human disturbances, which could
affect San Joaquin kit fox during construction, operations, and maintenance.

These adverse effects will be minimized through implementation of minimization and avoidance
measures to reduce the risk of injury, mortality, and harassment of individuals, and offset by the
protection or restoration of up to 586 acres of breeding, foraging, and dispersal habitat based on

current project impact estimates.

Thus the PA may affect, is likely to adversely affect the San Joaquin kit fox.
7.9.2  Cumulative Effects and Changing Baseline

Potential cumulative effects on San Joaquin Kit fox in the action area include habitat loss and
impairment, primarily through conversion of rangeland to more developed land uses. This is not
likely to be extensive, due to existing constraints upon land use changes, e.g. via existing or
developing habitat conservation plans that cover much of the range of San Joaquin kit fox in the
action area. In particular the habitat in the action area with the highest likelihood of supporting
San Joaquin kit fox is within the plan area of the East Contra Costa County HCP/NCCP, where
large scale conservation efforts are being implemented that will benefit the species.

Changing baseline effects are also likely to alter habitat conditions for San Joaquin kit fox
between now and the conclusion of the PA. The principal such effects concern climate change.
Foreseeable climate change effects, described in Section 4.3.2.1, Climate Conditions, include
increased climate variability as seen in changes such as more severe winter storms, more intense
droughts, larger floods, etc. These effects will tend to impair habitat quality and quantity for San
Joaquin kit fox, with potential adverse effects upon species status in the action area.

7.9.3  Determination of Effects to San Joaquin Kit Fox Designated Critical Habitat
Critical habitat has not been designated for the San Joaquin kit fox.
7.10 California Least Tern

There is minimal potential for the PA to affect California least tern. The PA will result in
permanent loss of 2,268 acres of modeled California least tern habitat. The proposed
construction activities are located at least 20 miles from the nearest known or recently active
California least tern nesting locations. Typically, foraging habitat for California least tern is
located within 2 miles of their colonies (Atwood and Minsky 1983), so the foraging habitat that
will be lost to construction is rarely or never used. Furthermore, foraging habitat in the region
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(San Francisco Bay and the action area) is abundant and is not considered limiting for California
least tern (e.g., there are 61,751 acres of modeled foraging habitat in the action area). Therefore,
in consideration of the amount of available foraging habitat in the action area and its distance
from known nesting sites, the total permanent and temporary foraging habitat loss due to the PA
is insignificant. For these reasons, the PA is may affect, is not likely to adversely affect
California least tern.

Critical habitat has not been designated for California least tern.
7.11 Western Yellow-Billed Cuckoo
7.11.1 Determination of Effects to Western Yellow-Billed Cuckoo

Overall effects of the PA on western yellow-billed cuckoo and its habitat are minor and
temporary, and will be offset with restoration of its habitat. The PA may affect western yellow-
billed cuckoo based on the following.

e Project related activities will occur within and adjacent to western yellow-billed cuckoo
modeled migratory habitat.

e Migratory western yellow-billed cuckoos have been detected in the action area in recent
years.

e Restoration of western yellow-billed cuckoo habitat will beneficially affect the species.
The PA is likely to adversely affect the western yellow-billed cuckoo as follows.

e Harm could result from the permanent loss of 33 acres of modeled western yellow-billed
cuckoo migratory habitat.

These adverse effects will be minimized through implementation of minimization and avoidance
measures to reduce the risk of injury, mortality, and harassment of individuals, and offset by the
protection or restoration of up to 66 acres of suitable habitat based on current project impact
estimates.

Thus the PA may affect, is likely to adversely affect the western yellow-billed cuckoo.
7.11.2 Cumulative Effects and the Changing Baseline

Potential cumulative effects on western yellow-billed cuckoo in the action area include habitat
loss and fragmentation, and predation from introduced and native species. Habitat loss and
fragmentation could result from conversion of riparian habitat to alternative cover types, which is
not likely to be extensive due to existing constraints emplaced to protect riparian natural
communities. Predation by existing introduced and native species is likely to be maintained at
levels comparable to current conditions; the introduction of new predators or parasites is
possible, but not foreseeable; nor are the consequences of such an introduction. These effects
will tend to slightly impair habitat quality for western yellow-billed cuckoo in the action area,
but their net effect is to approximately maintain current conditions for the foreseeable future.
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These cumulative effects have little potential to impair the effectiveness of avoidance and
minimization measures described in the PA, nor are they expected to alter the efficacy of
offsetting measures in the PA such as habitat creation and restoration.

Changing baseline effects are also likely to alter habitat conditions for western yellow-billed
cuckoo between now and the conclusion of the PA. The principal such effects concern climate
change. Foreseeable climate change effects, described in Section 4.3.2.1, Climate Conditions,
include sea level rise, reduced Sierra Nevada winter snowpack, warmer water temperatures, and
increased climate variability as seen in changes such as more severe winter storms, more intense
droughts, larger floods, etc. These effects will tend to impair habitat quality and quantity for
western yellow-billed cuckoo, e.g. by increasing the frequency of flood disturbance in riparian
habitat, and potentially increasing the fragmentation of that habitat.

7.11.3 Determination of Effects to Western Yellow-Billed Cuckoo Designated Critical
Habitat

There is no designated western yellow-billed cuckoo critical habitat in the action area.
7.12 Giant Garter Snake
7.12.1 Determination of Effects to Giant Garter Snake

Overall effects of the PA on giant garter snake and its habitat are minor and temporary, and will
be offset with protection and restoration of its habitat. The PA may affect the giant garter snake
based on the following.

e Project related activities will occur within and adjacent to giant garter snake modeled
habitat.

e Giant garter snake presence has been recorded in the vicinity of areas proposed for
clearing and construction.

e Protection and restoration of giant garter snake habitat will beneficially affect the species.
The PA is likely to adversely affect the giant garter snake as follows.

e Harm could result from the loss of 243 acres of aquatic habitat and 691 acres of upland
habitat potentially occupied by the species.

e Harm could occur as a result of use of land clearing and construction equipment,
vehicular transportation, and other construction, operations, and maintenance related
activities.

e Harassment could result from noise, lighting, and vibrations, or other human disturbance
adjacent to occupied giant garter snake habitat during construction, operations, and
maintenance.
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These adverse effects will be minimized and offset through implementation of minimization and
avoidance measures to reduce the risk of harm or harassment of individuals, and by the
protection or restoration of aquatic and upland habitat in the amounts and according to the
mitigation ratios detailed in Table 3.4-4, Compensation for Direct Effects on Giant Garter Snake
Habitat.

Thus the PA may affect, is likely to adversely affect the giant garter snake.
7.12.2 Cumulative Effects and the Changing Baseline

Potential cumulative effects on giant garter snake in the action area include habitat loss and
fragmentation, changes in agricultural and land management practices, predation from
introduced and native species, and water pollution. Both habitat loss and fragmentation, and
changes in land management practices, could result from conversion of agricultural land to more
developed land uses, which is not likely to be extensive due to existing constraints upon land use
changes; or from conversion of agricultural land to different crop types having lower habitat
suitability, which is not foreseeable. Predation by existing introduced and native species is likely
to be maintained at levels comparable to current conditions; the introduction of new predators or
parasites is possible, but not foreseeable; nor are the consequences of such an introduction.
Water pollution effects could result from a variety of causes, including agricultural practices,
increased urbanization, and wastewater treatment plants. Effects associated with agricultural
practices are likely to be maintained, because the action area is already fully developed with
regard to agricultural land uses, and regulations in place constrain the associated water quality
effects. Water quality effects of urbanization include point and nonpoint-source water quality
impairments, and there is a potential for those effects to further degrade water quality as further
urbanization occurs in the action area. Wastewater treatment plants also contribute to impaired
water quality, but significant improvements in discharge water quality and reductions in
discharge water volume have occurred in recent years, primarily in response to regulatory and
economic factors increasing the value of reusable water; thus this stressor is likely to diminish
over time. Some of these effects will improve, and others will impair habitat quality for giant
garter snake in the action area; their net effect is to approximately maintain current conditions for
the foreseeable future. These cumulative effects have little potential to impair the effectiveness
of avoidance and minimization measures described in the PA, nor are they expected to alter the
efficacy of offsetting measures in the PA such as habitat creation and restoration.

Changing baseline effects are also likely to alter habitat conditions for giant garter snake between
now and the conclusion of the PA. The principal such effects concern climate change.
Foreseeable climate change effects, described in Section 4.3.2.1, Climate Conditions, include sea
level rise, reduced Sierra Nevada winter snowpack, warmer water temperatures, and increased
climate variability as seen in changes such as more severe winter storms, more intense droughts,
larger floods, etc. These effects will tend to impair habitat quality and quantity for giant garter
snake, and also to increase the potential for year-to-year fluctuations in population sizes, with
potential adverse effects upon species status in the action area.

7.12.3 Determination of Effects to Giant Garter Snake Designated Critical Habitat

Critical habitat has not been designated for the giant garter snake.
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7.13 California Red-Legged Frog
7.13.1 Determination of Effects to California Red-Legged Frog

Overall effects of the PA on California red-legged frog and its habitat are minor and temporary,
and will be offset with protection and restoration of its habitat. The PA may affect the California
red-legged frog based on the following.

e Project related activities will occur within and adjacent to California red-legged frog
modeled habitat.

e California red-legged frog presence has been recorded in the vicinity of areas proposed
for clearing and construction.

e Protection and restoration of California red-legged frog habitat will beneficially affect the
species.

The PA is likely to adversely affect the California red-legged frog as follows.

e Harm could result from the permanent loss of 57 acres of modeled upland cover and
dispersal habitat and 1 acre of modeled aquatic habitat potentially occupied by the
species.

e Harm could occur as a result of use of land clearing and construction equipment,
vehicular transportation, and other construction, operations, and maintenance related
activities.

e Harassment could result from noise, lighting, and vibrations, and other human
disturbance adjacent to occupied California red-legged frog habitat during construction,
operations, and maintenance.

These adverse effects will be minimized and offset through implementation of minimization and
avoidance measures to reduce the risk of harm or harassment of individuals, and by the
protection or restoration of up to 174 acres of upland habitat and 3 acres of aquatic habitat based
on current project impact estimates.

Thus the PA may affect, is likely to adversely affect the California red-legged frog.
7.13.2 Cumulative Effects and the Changing Baseline

Potential cumulative effects on California red-legged frog in the action area include habitat loss
and impairment, primarily through conversion of rangeland to more developed land uses. This is
not likely to be extensive, due to existing constraints upon land use changes, e.g. via existing or
developing habitat conservation plans that cover much of the range of California red-legged frog
in the action area. In particular the habitat in the action area with the highest likelihood of
supporting California red-legged frog is within the plan area of the East Contra Costa County
HCP/NCCP, where large scale conservation efforts are being implemented that will benefit the
species.
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Changing baseline effects are also likely to alter habitat conditions for California red-legged frog
between now and the conclusion of the PA. The principal such effects concern climate change.
Foreseeable climate change effects, described in Section 4.3.2.1, Climate Conditions, include
increased climate variability as seen in changes such as more severe winter storms, more intense
droughts, larger floods, etc. These effects will tend to impair habitat quality and quantity for
California red-legged frog, with potential adverse effects upon species status in the action area.

7.13.3 Determination of Effects to California Red-Legged Frog Designated Critical
Habitat

No California red-legged frog critical habitat occurs in the action area. The closest occurrence of
critical habitat is approximately 0.5 miles from the nearest construction activity area. Because
there is no California red-legged frog critical habitat in the action area, the PA will have no effect
on California red-legged frog critical habitat.

7.14 California Tiger Salamander
7.14.1 Determination of Effects to California Tiger Salamander

Overall effects of the PA on California tiger salamander and its habitat are minor and temporary,
and will be offset with protection and restoration of its habitat. The PA may affect the California
tiger salamander based on the following.

e Project related activities will occur within and adjacent to California tiger salamander
modeled habitat.

e California tiger salamander presence has been recorded in the vicinity of areas proposed
for clearing and construction.

e Protection and restoration of California tiger salamander upland cover and aestivation
habitat will beneficially affect the species.

The PA is likely to adversely affect the California tiger salamander as follows.

e Harm could result from the permanent loss of 57 acres of terrestrial cover and aestivation
habitat potentially occupied by the species.

e Harm could occur as a result of use of land clearing and construction equipment,
vehicular transportation, and other construction, operations, and maintenance related
activities.

e Harassment could result from noise, lighting, vibrations, and other human disturbance
adjacent to occupied California tiger salamander upland cover and aestivation habitat
during construction, operations, and maintenance.

These adverse effects will be minimized and offset through implementation of minimization and
avoidance measures to reduce the risk of harm or harassment of individuals, and by the

Biological Assessment for the 7-23 January 2016
California WaterFix ICF 00237.15



Chapter 7. Effects Determination

protection or restoration of up to 171 acres of upland cover and aestivation habitat based on
current project impact estimates.

Thus the PA may affect, is likely to adversely affect the California tiger salamander.
7.14.2 Cumulative Effects and the Changing Baseline

Potential cumulative effects on California tiger salamander in the action area include habitat loss
and impairment, primarily through conversion of rangeland to more developed land uses.
Unauthorized take as a result of urbanization is unlikely where most of the habitat occurs west of
CCF because urbanization within the cities of Brentwood, Pittsburg, Oakley, and Clayton is
covered by the East Contra Costa County HCP/NCCP. Urban development outside these
incorporated cities (i.e., in the jurisdiction of Contra Costa County) is not covered by the East
Contra Costa County HCP/NCCP. Although unlikely to occur due to land use controls, if urban
development was proposed in or near the community of Byron it could have an adverse effect on
California tiger salamander in the action area.

Changing baseline effects are also likely to alter habitat conditions for California tiger
salamander between now and the conclusion of the PA. The principal such effects concern
climate change. Foreseeable climate change effects, described in Section 4.3.2.1, Climate
Conditions, include increased climate variability as seen in changes such as more severe winter
storms, more intense droughts, larger floods, etc. These effects will tend to impair habitat quality
and quantity for California tiger salamander, with potential adverse effects upon species status in
the action area.

7.14.3 Determination of Effects to California Tiger Salamander Designated Critical
Habitat

Critical habitat for California tiger salamander occurs in the Jepson Prairie area and overlaps
with the action area near the terminus of Lindsey Slough, west of Rio Dixon Road. There are no
water conveyence facility construction activities proposed in this region, however, tidal
restoration could occur in the Cache Slough and Lindsey Slough area. Avoidance and
minimization measures require tidal restoration projects be designed to avoid areas within

250 feet of any of the PCEs of California tiger salamander habitat within the designated critical
habitat unit, or some lesser distance if it is determined through project review and concurrence
by USFWS that tidal restoration actions will not result in changes in hydrology or soil salinity
that could adversely affect these PCEs.

In conclusion, the PA is not likely to adversely affect California tiger salamander critical habitat
for the following reasons.

¢ No water conveyance facilities will be constructed in any designated critical habitat unit.

e Tidal restoration associated with mitigation for impacts to other species or habitats will
be designed to avoid areas within 250 feet of California tiger salamander PCEs in the
critical habitat unit, or a lesser distance with concurrence from USFWS that the
restoration will not adversely affect any PCEs for this species.
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¢ No other restoration, management, or enhancement activities will occur in the critical
habitat unit without prior concurrence from USFWS that such activity will not adversely
affect any PCEs for this species.

7.15 Valley Elderberry Longhorn Beetle
7.15.1 Determination of Effects to Valley Elderberry Longhorn Beetle

Overall effects of the PA on valley elderberry longhorn beetle and its habitat are minor and
temporary, and will be offset with restoration of its habitat. The PA may affect the valley
elderberry longhorn beetle based on the following.

e Project related activities will occur within and adjacent to valley elderberry longhorn
beetle modeled habitat.

e Protection of riparian habitat suitable and managed for elderberry shrubs and planting of
elderberry seedlings and associated natives in conservations areas will beneficially affect
the species.

The PA is likely to adversely affect the valley elderberry longhorn beetle as follows.

e Harm could result from the removal of an estimated 107 elderberry shrubs with an
estimated 2,121 stems that are greater than 1 inch in diameter. The PA will result in the
permanent loss of 276 acres of modeled valley elderberry longhorn beetle habitat
including 227 acres of modeled grassland habitat and 49 acres of modeled riparian
habitat.

e Harm could also result from the deposition of dust and other airborne construction related
particulate matter on elderberry shrubs, which could stress and damage shrubs resulting
in effects on valley elderberry longhorn beetle.

e Harm could occur as a result of transplanting shrubs that are occupied and the operation
of equipment in the vicinity of occupied shrubs if adults are actively dispersing between
shrubs.

e Harassment could result from lighting, dust, and other disturbances adjacent to occupied
valley elderberry longhorn beetle habitat during construction, operations, and
maintenance.

These adverse effects will be minimized and offset through implementation of minimization and
avoidance measures to reduce the risk of injury, mortality, and harassment of individuals, and by
the restoration of up to an estimated 79 acres of habitat dedicated to the planting of elderberry
seedlings and associated natives, as well as the transplanting of an estimated up to 83 shrubs
based on current project impact estimates.

Thus the PA may affect, is likely to adversely affect the valley elderberry longhorn beetle.
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7.15.2 Cumulative Effects and the Changing Baseline

Potential cumulative effects on valley elderberry longhorn beetle in the action area include
habitat loss and impairment, primarily through conversion of rangeland to more developed land
uses. Although unlikely to occur due to land use controls, such development could have an
adverse effect on valley elderberry longhorn beetle in the action area.

Changing baseline effects are also likely to alter habitat conditions for valley elderberry longhorn
beetle between now and the conclusion of the PA. The principal such effects concern climate
change. Foreseeable climate change effects, described in Section 4.3.2.1, Climate Conditions,
include increased climate variability as seen in changes such as more severe winter storms, more
intense droughts, larger floods, etc. These effects will tend to impair habitat quality and quantity
for valley elderberry longhorn beetle, with potential adverse effects upon species status in the
action area. The environmental baseline for valley elderberry longhorn beetle may also be
affected by future habitat protection and restoration efforts in the Delta that may protect existing
habitat or create new habitat, e.g. by restoration of riparian corridors along Delta waterways.

7.15.3 Determination of Effects to Valley Elderberry Longhorn Beetle Designated
Critical Habitat

Critical habitat has been designated for valley elderberry longhorn beetle, but does not occur
within the action area. The proposed action would have no effect on designated critical habitat
for valley elderberry longhorn beetle.

7.16 Vernal Pool Fairy Shrimp and Vernal Pool Tadpole Shrimp

7.16.1 Determination of Effects to Vernal Pool Fairy Shrimp and Vernal Pool Tadpole
Shrimp

Overall effects of the PA on vernal pool fairy shrimp and vernal pool tadpole shrimp, and their
habitat, are minor and temporary, and will be offset with protection and restoration of their
habitat. The PA may affect the vernal pool fairy shrimp and vernal pool tadpole shrimp based on
the following.

e Project related activities will occur within and adjacent to vernal pool fairy shrimp and
vernal pool tadpole shrimp modeled habitat.

e Protection and restoration of vernal pool fairy shrimp and vernal pool tadpole shrimp will
benefit the species.

The PA is likely to adversely affect the vernal pool fairy shrimp and vernal pool tadpole shrimp
as follows.

e Harm could result from the permanent loss of 6 acres of modeled habitat for the species.
e Harm could result from altering the hydrology of vernal pool fairy shrimp and vernal

pool tadpole shrimp habitat within 250 feet of construction areas, which could reduce the
hydroperiod of affected habitat, making it less suitable for the species.
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e Harm could occur as a result of changes to water quality in watersheds that support
vernal pool fairy shrimp and vernal pool tadpole shrimp habitat.

These adverse effects will be minimized and offset through implementation of minimization and
avoidance measures to reduce the risk of injury, mortality, and the conversion of habitat, and by
the protection or restoration of habitat. If an existing mitigation bank were used to offset effects,
up to 12 acres of habitat restoration credits would be provided. If DWR were to select a non-
bank site, habitat losses would be offset by protection of up to 18 acres of existing habitat, based
on current project impact estimates.

Thus the PA may affect, is likely to adversely affect the vernal pool fairy shrimp and vernal pool
tadpole shrimp.

7.16.2 Cumulative Effects and the Changing Baseline

Potential cumulative effects on vernal pool fairy shrimp and vernal pool tadpole shrimp in the
action area include habitat loss and impairment, primarily through conversion of vernal pool or
degraded vernal pool natural communities to more developed land uses. This is unlikely to occur
due to regulatory prohibitions on such activity. If it were to occur, for example via unauthorized
actions, such development could have an adverse effect on vernal pool fairy shrimp and vernal
pool tadpole shrimp in the action area.

Changing baseline effects are also likely to alter habitat conditions for vernal pool fairy shrimp
and vernal pool tadpole shrimp between now and the conclusion of the PA. The principal such
effects concern climate change. Foreseeable climate change effects, described in Section 4.3.2.1,
Climate Conditions, include increased climate variability as seen in changes such as more severe
winter storms, more intense droughts, larger floods, etc. These effects will tend to impair habitat
quality and quantity for vernal pool fairy shrimp and vernal pool tadpole shrimp, with potential
adverse effects upon species status in the action area. The environmental baseline for vernal pool
fairy shrimp and vernal pool tadpole shrimp may also be affected by future habitat protection and
restoration efforts in the Delta that may protect existing habitat or create new habitat.

7.16.3 Determination of Effects to Vernal Pool Fairy Shrimp and Vernal Pool Tadpole
Shrimp Designated Critical Habitat

A critical habitat unit for vernal pool fairy shrimp occurs to the west of Clifton Court Forebay
and overlaps with two RTM storage areas. As discussed in Section 6.10.11, Effects on Critical
Habitat, the wetland delineation prepared by DWR did not identify any modeled vernal pools or
alkali seasonal wetland within these RTM footprints. However, two vernal pools occurring in
the critical habitat unit may be indirectly affected by one of the RTM storage areas areas and
therefore the PA is likely to adversely affect critical habitat for the vernal pool fairy shrimp.
However, the PA will not appreciably diminish the value of the designated critical habitat to
conservation due to the implementation of avoidance and minimization measures. In addition, to
further address effects associated with facilities construction, operation, and maintenance within
designated critical habitat, the PA includes implementation of restoration measures.
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There is no designated critical habitat for vernal pool tadpole shrimp in the action area. Because
there is no vernal pool tadpole shrimp critical habitat in the action area, the PA will have no
effect on vernal pool tadpole shrimp critical habitat.

7.17 Conclusion

Reclamation has analyzed the effects of the Proposed Action using the best available science and
has made the following effects determinations (Table 7-1).
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Table 7-1. Determination of Effects for Species Addressed in This BA

Chapter 7. Effects Determination

Common and Scientific Names Scientific Name Jurisdiction |  Status Effect Determination
Chinook salmon, Sacramento River Species: May affect, likely to adversely affect
winter-run ESU Oncorhynchus tshawytscha NMFS Endangered Critical Habitat: Likely to adversely affect
Chinook salmon, Central Valley spring- Species: May affect, likely to adversely affect
run ESU Oncorhynchus tshawytscha NMFS Threatened Critical Habitat: Likely to adversely affect
N . Species: May affect, likely to adversely affect
Steelhead, California Central Valley DPS | Oncorhynchus mykiss NMFS Threatened Critical Habitat: Likely to adversely affect
. . . Species: May affect, likely to adversely affect
Green sturgeon, southern DPS Acipenser medirostris NMFS Threatened Critical Habitat: Likely to adversely affect
. . . Species: May affect, not likely to adversely affect
Killer whale, Southern Resident DPS Orcinus orca NMFS Endangered Critical Habitat: Not likely to adversely affect
. Species: May affect, likely to adversely affect
Delta Smelt Hypomesus transpacificus USFWS | Threatened Critical Habitat: Likely to adversely affect
N . . S Species: May affect, not likely to adversely affect
Riparian brush rabbit Sylvilagus bachmani riparius USFWS | Endangered Critical Habitat: Not designated
Lo . . Species: May affect, likely to adversely affect
San Joaquin kit fox Vulpes macrotis mutica USFWS | Endangered Critical Habitat: Not designated
California least tern Sternula antillarum browni USFWS | Endangered Sp_et_:les: May affect, not _I|kely to adversely affect
Critical Habitat: Not designated
Western yellow-billed cuckoo Coc_cyzus americanus USEWS | Threatened Sp_e(_nes: May affect, !lkely_to adversely affect
occidentalis Critical Habitat: Not in action area
. _ Species: May affect, likely to adversely affect
Giant garter snake Thamnophis gigas USFWS | Threatened Critical Habitat: Not designated
e ) . Species: May affect, likely to adversely affect
California red-legged frog Rana draytonii USFWS | Threatened Critical Habitat: Not in action area
e I Species: May affect, likely to adversely affect
California tiger salamander Ambystoma californiense USFWS | Threatened Critical Habitat: Not likely to adversely affect
Desmocerus californicus Species: May affect, likely to adversely affect
Valley elderberry longhorn beetle dimorphus USFWS | Threatened Critical Habitat: Not in action area
. . . . Species: May affect, likely to adversely affect
Vernal pool fairy shrimp Branchinecta lynchi USFWS | Threatened Critical Habitat: Likely to adversely affect
. . . Species: May affect, likely to adversely affect
Vernal pool tadpole shrimp Lepidurus packardi USFWS | Endangered Critical Habitat: Not in action area
DPS = distinct population segment
ESU = evolutionarily significant unit
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