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1 SUMMARY

The California State Water Project (SWP) is a water storage and delivery system of reservaoirs,
aqueducts, power plants, and pumping plants extending more than 700 miles—two-thirds the length
of California. Planned, constructed, and operated by the Department of Water Resources (DWR), the
SWP is the nation’s largest state-built, multi-purpose, user-financed water project. It supplies water to
more than 27 million people in Northern California, the Bay Area, the San Joaquin Valley, the Central
Coast, and Southern California. SWP water also irrigates about 750,000 acres of farmland, mainly in the
San Joaquin Valley. In addition to water supply, the SWP was designed to provide multiple benefits,
including:

e Flood control — The flood of 1955, which submerged Yuba City, was the impetus for the
construction of Lake Oroville.

e Power generation — The SWP produces hydroelectric power to operate pumping facilities required
to move water from Northern to Southern California. The SWP sells power when it generates a
surplus of electricity.

e Recreation — SWP lakes and reservoirs provide opportunities to swim, picnic, waterski, boat, fish,
hike, bicycle, camp, and ride horses. Visitors are also welcome at three visitor centers located at
Lake Oroville, San Luis Reservoir, and Pyramid Lake.

e Fish and wildlife habitat — The SWP is operated to protect fish and wildlife with fish hatcheries, fish
screens and passages, mitigation agreements, fish surveys and monitoring, a fish salvage facility,
habitat restoration, and restricted pumping schedules.

The SWP operates to balance the needs of water delivery and environmental protection. In
cooperation with the federal Central Valley Project (CVP), DWR operates the SWP to limit salinity
intrusion into the Sacramento-San Joaquin Delta and Suisun Marsh by supplementing freshwater
outflows to the ocean and limiting water exports from the Delta during certain times of the year. The
sustainability of California’s water resources depends on the environmental health of the Sacramento-
San Joaquin Delta.

The SWP is subject to multiple layers of State and federal regulation. The State of California regulates
the SWP directly through the California Department of Fish and Wildlife (CDFW) under the California
Endangered Species Act (CESA), and through the State Water Resources Control Board under
California’s Porter-Cologne Water Quality Control Act and California’s implementation of the federal
Clean Water Act. The State of California also has influence over various aspects of DWR’s activities in
managing the SWP through its boards and councils, including, but not limited to, the Delta Stewardship
Council and Fish and Wildlife Commission. The federal government also regulates the SWP through
implementation of the federal Endangered Species Act (ESA) by the U.S. Fish and Wildlife Service
(USFWS) and the National Marine Fisheries Service and through the authority of the U.S. Army Corps of
Engineers over navigable waterways.

DWR works cooperatively with regulatory agencies to develop interim and long-term operations
solutions that are responsive to state and federal law. DWR implements habitat restoration projects
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that preserve and protect special-status species affected by SWP operations. DWR also assesses,
evaluates, and proposes solutions to improve system water management performance through
improved operational agreements, economic analyses, and other methods.

Over the last decade, scientific knowledge about the Delta ecosystem and its relationship to water
operations has grown, largely due to new science that has been developed through collaborative
processes since the issuance of the existing ESA and CESA authorizations for current SWP operations.
The Long-Term Operation of the Central Valley Project and State Water Project (Proposed Project),
which is the preferred alternative in this Draft Environmental Impact Report (DEIR), incorporates this
new science, as well as information about the current status of listed species, to develop updates to
the long-term SWP operations. The operational updates are designed to minimize adverse
environmental effects, particularly with respect to listed species and water quality, on accounting for
operational restrictions based on species as well as on environmental conditions such as salinity and
turbidity. For example, the Proposed Project would provide for pumping restrictions for the protection
of listed species to be triggered in most water year types, which would be more often than under
current project operations. The Proposed Project also would allow operational flexibility where
appropriate, but would incorporate specific bounds providing for regulatory oversight, such as CDFW’s
ability to object to and stop operational adjustments related to entrainment when it determines that
such operations would violate CESA. In addition, a State-organized adaptive management plan would
evaluate the long-term SWP operations and identify a process to ensure continued operations are
consistent with applicable legal requirements. The end result is a Proposed Project that is better
tailored than the existing operational scenario to continue long-term SWP operations to provide
environmental protection and meet water delivery needs.

This DEIR is intended to support DWR’s decision regarding ongoing SWP operations and CDFW'’s
issuance of a CESA Incidental Take Permit (ITP) under Section 2081 of the Fish and Game Code. It
includes a robust analysis of the Proposed Project and considers actions that potentially could
minimize environmental effects on long-term SWP operations. The DEIR also identifies other actions
that are occurring in or affecting the Delta, such as ecosystem restoration projects and efforts under
the Sacramento Valley Salmon Resiliency Strategy (SRS), to consider a broad perspective of cumulative
impacts. Specifically with respect to the SRS as identified in the cumulative impacts section, DWR
reaffirms its commitment to participate in the SRS and to take multiple actions that are subject to
separate full CEQA review before any project approvals. The DEIR evaluates the applicable resource
areas and determines that, with respect to each resource area, the Proposed Project has either no
impact or a less-than-significant impact on the environment. Because the Proposed Project would not
result in any significant impacts, no mitigation is required under the California Environmental Quality
Act (CEQA). Even though CEQA does not require mitigation, the EIR explains that DWR will propose
mitigation to meet the legal standard under CESA to minimize and fully mitigate the take of listed
species and discusses the mitigation measures that will be identified in DWR’s application for an ITP.
The DEIR also analyzes four project alternatives in addition to the “no project” alternative. Pursuant to
CEQA, the DEIR includes sufficient information about each alternative to allow meaningful evaluation,
analysis, and comparison with the Proposed Project.
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1.1 PURPOSE OF THIS ENVIRONMENTAL IMPACT REPORT

This DEIR has been prepared to comply with the requirements of CEQA and the State CEQA Guidelines
(Chapter 3 of Title 14, California Code of Regulations). As described in Section 15121(a) of the State
CEQA Guidelines, an Environmental Impact Report (EIR) is a public information document that
objectively assesses and discloses potential environmental impacts of a proposed project and identifies
mitigation measures and alternatives to the proposed project that would reduce or avoid identified
significant adverse environmental impacts. CEQA requires that lead, responsible, or trustee agencies
consider the environmental consequences of projects over which they have discretionary authority.

As the lead agency for the Proposed Project, DWR will use the information in this DEIR to evaluate the
Proposed Project’s potential environmental impacts; determine whether any feasible mitigation
measures and alternatives are necessary and available to reduce potentially significant environmental
impacts; and approve, modify, or deny approval of the Proposed Project. This document also may be
used by CDFW, as a responsible agency as defined by CEQA, in its discretionary approval process and
consideration to issue an ITP for the Proposed Project.

1.2 PROJECT BACKGROUND

The Proposed Project would continue DWR’s ongoing, long-term SWP operations consistent with
applicable laws, contractual obligations, and agreements. DWR proposes long-term operation of the
SWP that will allow DWR to continue to store, divert, and convey water, in accordance with its existing
water rights, to deliver water pursuant to water contracts and agreements up to full contract
guantities. DWR is seeking to optimize water supply and improve operational flexibility while
protecting fish and wildlife.

The project area includes existing SWP service areas and storage and export facilities located within
the Sacramento-San Joaquin Delta (Delta) and vicinity. Figure 1-1 shows the project area in the context
of SWP water facilities, service areas, and associated waterways.

DWR operates the SWP in coordination with the CVP, under the Coordinated Operation Agreement
(COA) between the federal government and the State of California (authorized by Public Law 99-546).
The CVP and SWP operate pursuant to water rights permits and licenses that are issued by the State
Water Resources Control Board (SWRCB). The CVP and SWP water rights allow appropriation of water
by directly using and/or diverting water to storage for later withdrawal and use, or use and re-
diversion to storage further downstream for later consumptive use. Among the conditions of those
water rights are requirements for projects either to bypass or withdraw water from storage and to help
satisfy specific water quality, quantity, and operations criteria in source rivers and within the Delta.

Environmental Impact Report for Long-Term Operation Draft
of the California State Water Project 1-3 Summary
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1.3 SUMMARY OF PROPOSED PROJECT

The Proposed Project would consist of multiple elements that are expected to characterize future
operations of SWP facilities, would modify ongoing programs being implemented as part of SWP
operations, would improve specific activities to enhance protection of special-status fish species, and
would support ongoing studies and research on these special-status species to improve the basis of
knowledge and management of these species. Implementation of these elements is intended to
continue operation of the SWP and deliver up to the full contracted water amounts while minimizing
and fully mitigating the take of listed species, in compliance with CESA requirements.

For discussion purposes in this DEIR, these elements are divided into four categories: (1) proposed SWP
operations that can be described in detail and assessed on a project-level basis; (2) proposed SWP
operations that can only be described generally and assessed on a program-level basis; (3) proposed
environmental commitments or protective measures that would offset, reduce, or otherwise mitigate
potential environmental impacts on special-status species, and (4) adaptive management actions that
would include establishing a governance framework, a compliance and reporting program, and specific
drought- and dry-year actions; establishing independent review panels; and conducting Four-Year
Reviews of management measures.

Table 1-1 shows the Proposed Project’s operations and actions.

Table 1-1. Proposed Project Elements — Table 1-1 a— Table 1-1 d

Table 1-1 a. Proposed Project Elements for Proposed Project-Level SWP Operations and Facilities

Facility or Action Proposed Project Actions Action Goal or Objective
Existing Regulatory Comply with D-1641 and USACE Permit 2100. Continue to comply with existing limits
Requirements and permit requirements to protect

water quality for the beneficial uses of
fish and wildlife, agriculture and urban
uses.

Minimum Export Rate The combined CVP and SWP export rates at Jones | Establish minimum export rate to protect
Pumping Plant and Banks Pumping Plant will not be | human health and safety.
required to drop below 1,500 cfs.

Old and Middle River Manage OMR reverse flows based on species Implement real-time OMR management
Flow Requirements distribution, modeling, and risk analysis, with to minimize entrainment and aquatic
provisions for capturing storm flows. species loss during water operations at
Bank Pumping Plant.
Barker Slough Pumping Continue operating the BSPP to minimize effects Implement actions as components of
Plant (BSPP) on Delta Smelt and Longfin Smelt, and continue facility maintenance for continued water

implementing sediment removal and aquatic weed |supply deliveries.
management actions as part of normal operations
at Barker Slough Pumping Plant.

South Delta Temporary Continue operation of three South Delta Maintain ongoing annual installation of
Barriers Temporary Barriers according to existing terms and | three South Delta Temporary Barriers
conditions. with goal of maintaining surface water

levels and circulation) in the South Delta.

Environmental Impact Report for Long-Term Operation Draft
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Facility or Action

Proposed Project Actions

Action Goal or Objective

Suisun Marsh Operations

Operate the Suisun Marsh Salinity Control Gates,
Roaring River Distribution System, Morrow Island
Distribution System, and Goodyear Slough Outfall
in compliance with D-1641.

Operate the Suisun Marsh Salinity
Control Gate to improve habitat
conditions for the benefit of Delta Smelt.

Delta Smelt Summer-Fall
Habitat Action

Operate the Suisun Marsh Salinity Control Gate for
up to 60 days (not necessarily consecutive) in June
through October of below-normal, above-normal,
and wet years.

Project operations are to maintain a monthly
average 2 ppt isohaline at 80 kilometers (km) from
the Golden Gate Bridge in above normal and wet
water years in September and October.

Food enhancement actions similar to the North
Delta Food Subsidies and Colusa Basin Drain
project, and Suisun Marsh Food Subsidies (Roaring
River distribution system reoperation).

Operate the Suisun Marsh Salinity
Control Gate to improve Delta Smelt food
supply and habitat.

North Delta Food
Subsidies and Colusa
Basin Drain Project

Facilitate downstream transport of phytoplankton
and zooplankton to areas inhabited by Delta Smelt.

Implement actions to transport
productivity downstream to where it can
be utilized by Delta Smelt.

Table 1-1 b. Proposed Project Elements for Proposed Program-Level Changes to SWP Operations and

Facilities

Facility or Action

Proposed Project Actions

Action Goal or Objective

Water Transfers

Water transfers would occur during an expanded
water transfer window, between July through
November, with volumes up to 600 TAF.

Increase SWP operational flexibility.

Table 1-1 c. Proposed Project Elements for Proposed Environmental Protective Measures

Facility or Action

Proposed Project Actions

Action Goal or Objective

Clifton Court Forebay

Continue implementing actions to reduce mortality
of listed fish species at the Clifton Court Forebay;
these measures would include: (a) continued
evaluation of predator relocation methods; and (b)
controlling aquatic weeds.

Increase species survival and control
weeds to reduce impacts on the SWP’s
physical facilities (clogging screens) and
predation reduction.

Skinner Fish Facility

Continue implementing studies to better understand

and continuously improve the performance of the

Skinner Fish Facility including: (a) changes to release

site scheduling and rotation of release site locations
to reduce post-salvage predation, and (b) continued
refinement and improvement of the fish sampling
and hauling procedures and infrastructure to
improve the accuracy and reliability of data and fish
survival.

Continue ongoing salvage fish at the
Skinner Fish Facility and implement
actions to reduce post-salvage
predation and improve the accuracy
and reliability of data and fish survival.

Longfin Smelt Science
Program

DWR proposes to continue implementing studies to
better understand LFS population distribution and
abundance in San Francisco Bay and the Delta.

Implement study of environmental
factors affecting LFS distribution and
reproduction.

Draft
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Facility or Action

Proposed Project Actions

Action Goal or Objective

Studies to support
Establishment of a Delta
Fish Hatchery

Conduct further studies to locate, design, construct,
and operate a hatchery facility that would be capable
of producing a substantial number of Delta Smelt and
other Delta fish species for reintroduction to the
Delta and recovery of the species populations.

Protect the species and provide
resiliency.

Conduct Further Studies
to Prepare for Delta
Smelt Reintroduction
from Stock Raised at the
University of California,
Davis Fish Conservation
and Cultural Laboratory
(FCcL)

Continue to support facilities and research to
establish a Delta Smelt conservation population that
is as genetically close as possible to the wild
population and to provide a safeguard against
extinction.

Protect the species and provide
resiliency.

Additional elements
related to real-time
operation of the SWP

DWR proposes a governance structure for real-time
operation of the SWP that includes compliance and
performance reporting, monitoring, convening
independent panels, drought and dry year actions,
and Four-Year Reviews.

Advancements in science and
minimization of effects of project
operations.

Table 1-1 d. Proposed Project Elements for Adaptive Management Actions

Facility or Action

Proposed Project Actions

Action Goal or Objective

Adaptive Management
Plan

The Adaptive Management Plan (AMP) will be carried
out to evaluate the efficacy of the operations and
activities stated below. An Adaptive Management
Team (AMT) will be established to carry out this
AMP. The AMT will oversee efforts to monitor and
evaluate the operations and related activities. In
addition, the AMT will use structured decision-
making to assess the relative costs and benefits of
those operations and activities. The AMT will also
identify proposed adaptive management changes to
those operations and activities. The AMP will be
developed before issuance of, and could be
incorporated into, the ITP DWR is seeking for CESA
coverage for the Proposed Project.

The objectives of the AMP are to (1)
continue the long-term operation of
the SWP consistent with applicable
laws, contractual obligations, and
agreements and (2) ensure that the
long-term operation of the SWP is
consistent with CESA.

Notes:

AMP = Adaptive Management Plan

AMT = Adaptive Management Team

D-1641 = State Water Resources Control Board’s Water Rights Decision 1641
DWR = California Department of Water Resources

FCCL = Fish Conservation and Cultural Laboratory

km = kilometers

LFS = Longfin Smelt

OMR = Old and Middle River
ppt = parts per thousand
SWP = State Water Project
TAF = thousand acre-feet

USACE = U.S. Army Corps of Engineers
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1.4 SUMMARY OF ENVIRONMENTAL CONSEQUENCES

This DEIR presents an analysis of potential environmental impacts that would result from
implementation of the Proposed Project. This analysis focuses on the following four environmental
resource categories:

e Hydrology
e Surface Water Quality
e Aquatic Biological Resources

e Tribal Cultural Resources

The Initial Study, provided in Appendix A of this DEIR, concluded that the Proposed Project would not
result in significant impacts on hydrology or surface water resources. However, because
implementation of the Proposed Project would alter existing hydrology, such changes could result in
impacts on resources dependent upon existing hydrologic conditions. These resources include water
guality and aquatic biological resources.

To provide the reader with an understanding of the potential project impacts on water quality and
aquatic biological resources, this DEIR presents a description of the existing hydrologic setting and
compares it with the estimated hydrology associated with the Proposed Project in the following
discussion.

This DEIR also addresses the potential for the Proposed Project to result in growth-inducing impacts
that may result in secondary environmental impacts. Furthermore, this DEIR considers whether the
Proposed Project would result in or contribute to significant, cumulative environmental impacts when
combined with other past, present, and reasonably foreseeable future projects.

1.5 SUMMARY OF FINDINGS

Table 1-2 presents a summary of the environmental impact analysis findings for the Proposed Project
presented in this DEIR. A detailed discussion of these findings, corresponding to each environmental
resource topic, is presented in Section 4.2 Hydrology, Section 4.3 Surface Water Quality, Section 4.4
Agquatic Biological Resources, and Section 4.5 Tribal Cultural Resources.

Table 1-2. Summary of Impacts of the Proposed Project

N N Significance of
. Significance of Mitigation
Resource Topic Impact Category Impact After
Impact Measures e
Mitigation

Surface Water Changes to surface water hydrology. No Impact None Required No Impact
Hydrology Changes in surface water hydrology, by

themselves, are not considered significant

environmental impacts based on California

Environmental Quality Act (CEQA)

Guidelines. However, changes to surface

water hydrology may result in impacts on

other secondary environmental resources

evaluated in this DEIR.
Draft Environmental Impact Report for Long-Term Operation
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Significance of

Resource Topic Impact Category Significance of Mitigation Impact After
Impact Measures e
Mitigation
Surface Water Changes to salinity in the Delta that exceed |Less Than None Required Less Than
Quality an established limit and results in an Significant Significant
exceedance of any water quality standard or |Impact Impact
waste discharge requirement, or otherwise
substantially degrade water quality
Aquatic Biological | Delta Smelt Less Than None Required Less Than
Resources Significant Significant
Impact Impact
Aquatic Biological | Longfin Smelt Less Than None Required Less Than
Resources Significant Significant
Impact Impact
Aquatic Biological | Winter-run Chinook Salmon Less Than None Required Less Than
Resources Significant Significant
Impact Impact
Aquatic Biological | Spring-run Chinook Salmon Less Than None Required Less Than
Resources Significant Significant
Impact Impact
Aquatic Biological | Adverse effect on other aquatic federal- or | Less Than None Required Less Than
Resources state-listed species, recreationally or Significant Significant
commercially important species, or other Impact Impact
special-status species, including Central
Valley Steelhead, Green Sturgeon, White
Sturgeon, Pacific Lamprey and River
Lamprey, Native Minnows, Striped Bass,
American Shad, Non-Native Freshwater
Bass, or Killer Whales
Tribal Cultural Cause a substantial adverse change in the No Impact None Required No Impact

Resources significance of an identified Tribal cultural
resource as defined in Public Resources Code
21074

Notes:

CEQA = California Environmental Quality Act
DEIR = Draft Environmental Impact Report

The summary of findings presented in Table 1-2 addresses aquatic biological resources based on the
detailed evaluation of specific life stages for each species being assessed. These detailed life-stage

evaluations, discussed in Section 4.4 of this DEIR, make up the basis for the species-level impact
findings shown in Table 1-2.

The DEIR addresses the incremental contribution of the Proposed Project in combination with other
related past, present, and future plans and projects. As discussed in Section 4.6.1, the DEIR finds that
while ecological conditions in the Delta have been degraded because of past actions and activities, the
Proposed Project’s contribution to this cumulative impact is not cumulatively considerable, and the
Proposed Project would not contribute to cumulatively significant impacts when viewed in

combination with other reasonably foreseeable plans or projects.
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The DEIR addresses the potential growth-inducing impacts of the proposed long-term SWP operations.
As discussed in Section 4.6.2, while the Proposed Project has the potential to increase average annual
water supply yields, any potential additional water supply would be within the historic range of water
supply deliveries. In addition, any increase in water would be allocated between the 24 SWP water
agencies south of the Delta and would not significantly increase water deliveries within areas serviced
by these agencies. Thus, the Proposed Project would not remove a water-related obstacle to growth
and would not induce growth in the areas served by SWP water agencies beyond what is already
planned by the various local jurisdictions.

Because no significant impacts associated with implementation of the Proposed Project were
identified, no CEQA mitigation measures are required.

1.6 AREAS OF CONTROVERSY

This section is included in this Summary as required by CEQA Guidelines 15123(b)(2). Numerous
comments were received in response to the Notice of Preparation (NOP) that was issued at the onset
of this DEIR preparation. Many of these comments identified various issues, including technical
guestions, procedural inquiries, and some matters that were found to be outside the scope of this
analysis. Comments identified that were received in response to the NOP were considered in the
preparation of this DEIR.

Issues raised by the public and other agencies include:

e Alternatives that incorporate actions to reduce demand for water from the Delta
e Alternatives that incorporate actions to reduce impacts on fish species

e Water quality modeling and water quality standards

e Climate change effects, floods, and drought

e Long-term effects, future water needs, and population growth

1.7 ISSUES TO BE RESOLVED

This section is included in this Summary as required by CEQA Guidelines 15123(b)(3). No issues
requiring resolution have been identified.

Draft Environmental Impact Report for Long-Term Operation
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2 INTRODUCTION

The California Department of Water Resources (DWR) is proposing to implement ongoing, long-term
operation of the State Water Project (SWP) consistent with the protection and conservation of
designated species, in compliance with the California Endangered Species Act (CESA) as authorized by
the California Department of Fish and Wildlife (CDFW) through the issuance of a permit for incidental
take under Section 2081 of CESA (California Fish and Game Code Section 2081).

The SWP includes water, power, and conveyance systems, moving an annual average of 2.9 million
acre-feet of water. The principal facilities of the SWP are the Oroville Reservoir and related facilities,
San Luis Dam and related facilities, facilities in the Sacramento—San Joaquin Delta (Delta), the Suisun
Marsh Salinity Control Gates, the California Aqueduct (including its terminal reservoirs), and the North
and South Bay Aqueducts. DWR holds contracts with 29 public agencies in northern, central, and
southern California for the SWP water supplies.

The SWP operations provide flood control and water for agricultural, municipal, industrial,
recreational, and environmental purposes. The SWP operates pursuant to the water rights permits and
licenses issued by the State Water Resources Control Board (SWRCB), which allow appropriation of
water by storing, releasing, and conveying from storage throughout the year. DWR and the U.S. Bureau
of Reclamation (Reclamation) operate the SWP and federal Central Valley Project (CVP) under the
terms of the Coordinated Operation Agreement (COA) between the federal government and the State
of California (authorized by Public Law 99-546). DWR and Reclamation executed a COA Addendum on
December 12, 2018, updating the agreement that reflected changed conditions since its original
execution in 1986.

The SWP and CVP currently are operated in accordance with the 2008 United States Fish and Wildlife
Service (USFWS) Biological Opinion and the 2009 National Marine Fisheries Service (NMFS) Biological
Opinion issued pursuant to Section 7 of the federal Endangered Species Act (ESA) of 1973. Both the
2008 USFWS and 2009 NMFS Biological Opinions determined that the coordinated long-term operation
of the SWP and CVP, as proposed in the Reclamation 2008 Biological Assessment (Reclamation 2008),
was likely to jeopardize the continued existence of listed species and destroy or adversely modify
designated critical habitat of listed species. Both Biological Opinions included Reasonable and Prudent
Alternatives (RPAs) that were designed to allow the SWP and CVP to continue operating without
causing jeopardy to listed species or adverse modification to designated critical habitat, provided the
RPAs were implemented.

On August 2, 2016, Reclamation and DWR jointly requested the Reinitiation of Consultation on the
Coordinated Long-Term Operation of the CVP and SWP. USFWS accepted the reinitiation request on
August 3, 2016, and NMFS accepted the reinitiation request on August 17, 2016. Reclamation
completed a biological assessment (Reclamation 2019) to support the consultation. This biological
assessment also fulfills consultation requirements for the Magnuson-Stevens Fishery Conservation and
Management Act of 1976 for Essential Fish Habitat (EFH). USFWS and NMFS issued new Biological
Opinions on October 21, 2019.

Environmental Impact Report for Long-Term Operation Draft
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DWR also operates the SWP in compliance with the CESA. DWR has obtained consistency
determinations from CDFW, pursuant to Section 2080.1 of the California Fish and Game Code, that the
2008 USFWS and 2009 NMFS Biological Opinions are consistent with the requirements of the CESA for
aquatic species listed under both the ESA and CESA (i.e., Delta Smelt, Winter-run Chinook Salmon, and
Spring-run Chinook Salmon). CDFW’s consistency determinations represent that no further
authorizations are necessary under the CESA to take those dual listed species in accordance with the
2008 USFWS and 2009 NMFS Biological Opinions. DWR also holds an Incidental Take Permit (ITP) from
CDFW pursuant to Section 2081 of the California Fish and Game Code covering Longfin Smelt (LFS),
which is listed only under the CESA. The ITP for Longfin Smelt expires on December 31, 2019.

DWR intends to seek a new ITP from CDFW pursuant to Section 2081 of the California Fish and Game
Code, which will cover species that are listed under the CESA and are subject to incidental take from
long-term operation of the SWP (Delta Smelt, Longfin Smelt, Winter-run Chinook Salmon, and Spring-
run Chinook Salmon). CDFW is expected to rely on this Draft Environmental Impact Report (DEIR) when
issuing a decision on DWR’s ITP application.

DWR is the lead agency for compliance with the California Environmental Quality Act (CEQA) and has
prepared an Initial Study (provided in Appendix A), pursuant to CEQA, California Public Resources Code
Section 21000 et seq., and the State CEQA Guidelines (Title 14, Section 15000 et. seq. of the California
Code of Regulations).

2.1 PURPOSE OF THE DEIR

This DEIR has been prepared to conform with the requirements of CEQA and the State CEQA
Guidelines. As described in Section 15121(a) of the State CEQA Guidelines, an Environmental Impact
Report (EIR) is a public informational document that discloses significant environmental impacts of a
proposed project and identifies mitigation measures and alternatives to the proposed project that
would reduce or avoid identified significant adverse environmental impacts.

As the lead agency for the Long-Term Operation of the Central Valley Project and State Water Project
(Proposed Project), DWR will use the information in this DEIR to evaluate the Proposed Project’s
potential environmental impacts; determine whether any feasible mitigation measures and
alternatives are necessary and available to reduce potentially significant environmental impacts; and
approve, modify, or deny approval of the Proposed Project. This document also may be used by CDFW,
as a responsible agency as defined by CEQA, in its discretionary approval process and consideration to
issue an ITP for the proposed long-term SWP operations.

The preparation of an EIR involves multiple steps in which the public is provided the opportunity to
review and comment on the scope of the analysis, the content of the EIR, the results and conclusions
presented, and the overall adequacy of the document to comply with the requirements of CEQA. The
following discussion describes the steps in the environmental review process for the Proposed Project.

2.2 DEIR PREPARATION PROCESS

The following discussion describes the EIR preparation process, including those activities completed to
date and those to be performed that will lead to EIR certification.

Draft Environmental Impact Report for Long-Term Operation
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2.2.1 NoOTICE OF PREPARATION

DWR prepared and distributed a Notice of Preparation (NOP) for this DEIR on April 19, 2019. DWR
provided copies of the NOP to (1) local, State, and federal agencies; (2) City and County Clerk offices;
and (3) other interested parties. A public notice was placed in seven newspapers with regional
circulation throughout the state to announce the availability of the NOP and the opportunity to submit
comments. The NOP was circulated for comment for 36 days, ending on May 28, 2019. The NOP
included a description of the project background, project objectives, a description of the Proposed
Project, and a summary of environmental topics to be considered in the DEIR.

Public scoping meetings were held in Los Angeles on May 6, 2019, and in Sacramento on May 13, 2019.
The purpose of the public scoping meetings was to provide a forum for the public to learn about the
Proposed Project and make verbal and written comments on the proposed scope and content of the
DEIR.

2.2.2 INITIAL STUDY

DWR prepared an Initial Study (provided in Appendix A), consistent with the requirements of Section
15063(c)(3) of the State CEQA Guidelines. The purpose of the Initial Study is to assist with the
preparation of the DEIR by focusing the analysis on the impacts determined to be potentially
significant, identifying resources that would be affected but determined not to be significant, and
explaining the reasons for determining that potentially significant impacts would not be significant.

Based on the information and analyses developed, the Initial Study concluded that the proposed long-
term operation of the SWP would not have a significant impact on the following resource topics:
e Aesthetics

e Agriculture and Forestry Resources

e Air Quality

e Biological Resources (Terrestrial)

e Cultural Resources

e Energy

e Geology and Soils

e Greenhouse Gas Emissions

e Hazards and Hazardous Materials

e Surface Water Hydrology

e Land Use and Planning

e Mineral Resources

e Noise

e Population and Housing

e Public Services

Environmental Impact Report for Long-Term Operation Draft
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e Recreation

e Transportation/Traffic

The Initial Study, provided in Appendix A, concluded that the Proposed Project would not result in
significant impacts on hydrology or surface water resources. However, because implementation of the
Proposed Project would alter existing hydrology, such changes could result in impacts on resources
dependent upon existing hydrologic conditions. These resources include water quality and aquatic
biological resources.

To provide the reader with an understanding of the potential project impacts on water quality and
aquatic biological resources, this DEIR presents a description of the existing hydrologic setting and
compares it with the estimated hydrology associated with the Proposed Project in the following
discussion.

2.2.3 DEIR

This DEIR is being circulated for public review and comment for a period of 45 days, from November
22, 2019 to January 6, 2020. The DEIR and associated Notice of Completion, were filed with the
California Office of Planning and Research State Clearinghouse on November 22, 2019.

DWR provided public notice of availability of the DEIR as required by Section 15087 of the CEQA
Guidelines. Written notice was provided to the last known name and address of all individuals and
organizations who previously have requested such notice, including the 19 parties who submitted
comments in response to the NOP. A public notice of availability was placed in seven newspapers with
regional circulation throughout the state, announcing the availability of the EIR and opportunity to
submit comments. The public notice was also distributed to 48 County Clerk offices; and 19 State,
federal, and local agencies.

A public meeting will be held on December 12, 2019, to receive input from agencies and the public on
the DEIR.

During the public comment period, written comments from organizations, agencies, and the public on
the DEIR may be submitted to DWR. Written comments (including those sent via e-mail) must be
received by 5 p.m. on January 6, 2020. Written comments should be addressed to:

You Chen Chou

California Department of Water Resources
P.O. Box 942836

Sacramento, CA 94236-0001

E-mail comments and questions may be addressed to LTO@water.ca.gov.

Digital copies of the DEIR are available on the DWR website at https://water.ca.gov/News/Public-
Notices. A hard copy is available at DWR’s office at 3500 Industrial Boulevard, West Sacramento,
California 95691. Digital copies are also available for public review at the following locations:
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e Alameda County Library, 2450 Stevenson Boulevard, Fremont CA, 94538

e Beale Memorial Library, 701 Truxtun Avenue, Bakersfield, CA, 93301

e Central Library, 40 East Anapamu Street, Santa Barbara CA, 93101

e Cesar Chavez Central Library, 605 N. El Dorado Street, Stockton CA, 95202

e Colusa County Library, 738 Market Street, Colusa CA, 95932

e Contra Costa Library, Martinez Branch, 740 Court Street, Martinez CA, 94533

e Dr. Martin Luther King, Jr. Library, 150 East San Fernando Street, San Jose CA, 95112
e E.P. Foster Library, 651 East Main Street, Ventura CA, 93001

e East San Jose Carnegie Branch Library, 1102 E Santa Clara Street, San Jose CA, 95116
e El Centro Public Library, Community Center, 375 South 1st Street, El Centro CA, 92243
e Fairfield Civic Center Library, 1150 Kentucky Street, Fairfield, CA, 94533

e Fremont Library, 2400 Stevenson Boulevard, Fremont CA, 94538

e Hanford Branch Library, 401 North Douty Street, Hanford CA, 93230

e Los Angeles Public Library, 630 West 5th Street, Los Angeles CA 90071

e Marin County Library, 3501 Civic Center Drive #427, San Rafael, CA, 94903

e Mary L. Stephans Davis Branch library, 315 E. 14th Street, Davis, CA, 95616

e Merced County Library, Merced Branch, 2100 O Street, Merced CA, 95340

e Modesto Public Library, 1500 | Street, Modesto CA, 95354

¢ Napa Main Library, 580 Coombs Street, Napa CA 94559

e Norman F. Feldheym Central Library, 555 West 6th Street, San Bernardino CA, 92410
e Oroville Branch Library, 1820 Mitchell Avenue, Oroville CA, 95966

e Pleasant Hill Library, 1750 Oak Park Boulevard, Pleasant Hill CA, 94523

e Quincy Public Library, 445 Jackson Street, Quincy CA, 95971

e Red Bluff Library, 645 Madison Street, Red Bluff CA, 96080

e Redding Library, 1100 Parkview Avenue, Redding CA, 96001

e Riverside Public Library, 3581 Mission Inn Avenue, Riverside CA, 92501

e Sacramento County Library, 828 | Street, Sacramento CA, 95202

e San Diego Public Library, Central Library, 820 E Street, San Diego CA, 92101

e San Francisco Public Library, 100 Larkin Street, San Francisco CA, 94102

e San Luis Obispo Library, 995 Palm Street, San Luis Obispo, CA, 93401

e San Mateo Public Library, 55 West 3rd Avenue, San Mateo CA, 94402

e Santa Clara City, Central Park Library, 2635 Homestead Road, Santa Clara CA, 95051
e Sonoma County Central Library, 211 East Street, Santa Rosa CA, 95404

e Sutter County Library, Main Branch, 750 Forbes Avenue, Yuba City CA, 95991
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e Visalia Branch Library, 200 West Oak Avenue, Visalia CA, 93291
e Willows Public Library, 201 North Lassen Street, Willows CA, 95988

2.2.4 FINALEIR AND EIR CERTIFICATION

Following the public comment period, responses to comments that have been received on
environmental issues will be prepared. Consistent with State CEQA Guidelines Section 15088(b) of the
CCR, commenting agencies will be provided a minimum of 10 days to review the proposed responses
to their comments before any action is taken on the Final EIR or Proposed Project. The Final EIR will be
considered for certification and approval by DWR.

2.3 DEIR ORGANIZATION

This DEIR is organized as follows.

Chapter 1, “Summary”: This chapter introduces the Proposed Project, discusses impacts found not to
be significant and key environmental issues, and describes the results of the technical analysis
presented in Chapter 4, “Environmental Setting, Impacts, and Mitigation Measures,” of the DEIR.

Chapter 2, “Introduction”: This chapter describes the legal authority and purpose of the DEIR, the
scope of the environmental analysis, agency roles and responsibilities, the CEQA public review process,
and the organization of this document.

Chapter 3, “Project Description”: This chapter describes the project background, objectives, and
location, and provides a detailed description of the characteristics associated with the Proposed
Project.

Chapter 4, “Environmental Setting, Impacts, and Mitigation Measures”: The resource sections in this
chapter evaluate the potential environmental impacts that would result from implementation of the
Proposed Project. In each section of Chapter 4, the regulatory setting, environmental setting, methods
and assumptions, and the thresholds of significance are described. The anticipated changes to the
existing environmental conditions after project implementation are evaluated for each resource. For
any significant or potentially significant impact that would result from project implementation,
mitigation measures are presented, followed by the remaining level of significance.

In addition, this chapter includes information regarding the potential cumulative impacts that would
result from project implementation together with other past, present, and probable future projects.
This chapter also presents discussions of other CEQA-required topics, including growth-inducing
impact.

Chapter 5, “Alternatives to the Proposed Project”: This chapter discusses four alternatives to the
Proposed Project, including the No Project Alternative.

Chapter 6, “References”: This chapter lists the documents and other sources of information that are
cited in the DEIR.

Chapter 7, “List of Preparers”: This chapter identifies the individuals who contributed to preparation of
the DEIR.

Draft Environmental Impact Report for Long-Term Operation
Introduction 2-6 of the California State Water Project



Appendices: The DEIR includes appendices that provide technical studies, calculations, computer
modeling output, and other information supporting the findings and conclusions of specific technical
analyses.
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3 PROJECT DESCRIPTION

3.1 INTRODUCTION

The SWP includes water, power, and conveyance systems, conveying an annual average of 2.9 million
acre-feet (AF) of water. The principal facilities of the SWP are Oroville Reservoir and related facilities,
and San Luis Dam and related facilities, facilities in the Sacramento-San Joaquin Delta (Delta), the
Suisun Marsh Salinity Control Gates, the California Aqueduct including its terminal reservoirs, and the
North and South Bay Aqueducts. DWR holds contracts with 29 public agencies in northern, central, and
southern California for water supplies from the SWP. Water stored in the Oroville facilities, along with
water available in the Delta (consistent with applicable regulations) is captured in the Delta and
conveyed through several facilities to SWP contractors. The SWP is operated to provide flood control
and water for agricultural, municipal, industrial, recreational, and environmental purposes.

3.1.1 PROIJECT OBJECTIVES

The objective of the Proposed Project is to continue the long-term operation of the SWP consistent
with applicable laws, contractual obligations, and agreements. DWR proposes to store, divert, and
convey water in accordance with DWR’s existing water rights to deliver water pursuant to water
contracts and agreements up to full contract quantities. DWR seeks to optimize water supply and
improve operational flexibility while protecting fish and wildlife based on the best available scientific
information.

3.1.2 PROJECT LOCATION

The project area includes the SWP Service Areas and existing SWP storage and export facilities located
within the Delta and vicinity. Figure 1-1 shows the entire project area, including the SWP Service areas,
while Figure 3-1 shows those SWP facilities located in the Delta and vicinity.

The DWR operates the SWP in coordination with the Central Valley Project (CVP), under the COA
between the federal government and the State of California (authorized by Pub. L. 99 546). The CVP
and SWP operate pursuant to water rights permits and licenses issued by the State Water Resources
Control Board. The CVP and SWP water rights allow appropriation of water by directly using and/or
diverting water to storage for later withdrawal and use, or use and re-diversion to storage further
downstream for later consumptive use. Among the conditions of their water rights, are requirements
of the SWP and CVP to either bypass or withdraw water from storage and to help satisfy specific water
quality, quantity, and operations criteria in source rivers and within the Delta.

3.1.3 DESCRIPTION OF EXISTING SWP FACILITIES

The SWP facilities in the Delta provide for delivery of water supply to areas within and immediately
adjacent to the Delta, and to regions south of the Delta. The main SWP Delta features are Suisun
Marsh and Bay facilities, the Harvey O. Banks Pumping Plant (Banks Pumping Plant), the Clifton Court
Forebay (CCF), the Skinner Fish Facility, and the Barker Slough Pumping Plant (BSPP).
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3.1.3.1 HARVEY O. BANKS PUMPING PLANT

The Banks Pumping Plant, located about 8 miles northwest of Tracy, marks the upstream end of the
California Aqueduct. The plant discharges into five pipelines that convey water into a roughly 1-mile-
long canal, which in turn conveys water to Bethany Reservoir (DWR and Reclamation 2015). The Banks
Pumping Plant consists of 11 pumps—two rated at 375 cfs capacity, five at 1,130 cfs capacity, and four
at 1,067 cfs capacity—that provide the initial lift of water 244 feet from the CCF into the California
Aqueduct. The rated capacity of the Banks Pumping Plant is 10,300 cfs. The plant maximum daily
pumping rate is controlled by a combination of the State Water Resources Control Board’s (SWRCB’s)
D-1641 and permits issued by the U.S. Army Corps of Engineers (USACE) that regulate the rate of
diversion of water into the CCF. The diversion rate is normally restricted to 6,680 cfs as a 3-day average
inflow and 6,993 cfs as a 1-day average inflow to the CCF in accordance with the existing USACE
Section 10 permit issued in pursuant to the Rivers and Harbors Act (SWRCB 2017). The diversions may
be greater in the winter and spring, depending on San Joaquin River flows at Vernalis (DWR and
Reclamation 2015). As part of the adaptive management process, the SWP is permitted to pump an
additional 500 cfs between July 1 and September 30 to offset water costs associated with fisheries
actions, making the summer limit effectively 7,180 cfs (Reclamation 2008).

3.1.3.2 JOHN E. SKINNER DELTA FisSH PROTECTIVE FACILITY

The Skinner Fish Facility is west of the CCF, about 2 miles upstream from the Banks Pumping Plant. The
Skinner Fish Facility guides fish away from entering the pumps that convey water into the California
Agueduct. Large fish and debris are directed away from the facility by a 388-foot-long trash boom.
Smaller fish are diverted from the intake channel into bypasses by a series of metal louvers. These
smaller fish pass through a secondary system of screens, louvers, and pipes into seven holding tanks,
where a subsample is counted and recorded. The salvaged fish are then returned to the Delta in
oxygenated tank trucks.

3.1.3.3 CuFTON COURT FOREBAY

The CCF is located near the city of Byron in the South Delta. The Banks Pumping Plant pumps water
diverted from the CCF via the intake channel past Skinner Fish Protective Facility (SFPF). A set of five
radial gates are located at the CCF inlet near the confluence of the Grant Line and West Canal. They are
operated so that they can be closed during critical periods of the ebb/flood tidal cycle to protect water
levels experienced by local agricultural water users in the South Delta. The gates are operated on the
tidal cycle to reduce approach velocities, prevent scour in adjacent channels, and minimize fluctuations
in water elevation in the South Delta by taking water in through the gates at times other than low tide.
Banks Pumping Plant pumping rates are constrained operationally by limits on CCF diversions from the
Delta. The maximum daily diversion limit from the Delta into the CCF is 13,870 AF per day (6,990
cfs/day) and the maximum averaged diversion limit over any 3 days is 13,250 AF per day (6,680
cfs/day). In addition to these requirements, DWR may increase diversions from the Delta into the CCF
by one-third of the San Joaquin River flow at Vernalis from mid-December through mid-March when
flows at Vernalis exceed 1,000 cfs. These limits are listed in USACE Public Notice 5820A Amended (Oct.
13, 1981).
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From July through September, the maximum daily diversion limit from the Delta into the CCF is
increased from 13,870 AF per day (6,990 cfs/day) to 14,860 AF per day (7,490 cfs/day), and the
maximum averaged diversion limit over any 3 days is increased from 13,250 AF per day (6,680 cfs/day)
to 14,240 AF per day (7,180 cfs/day). These increases are for the purpose of recovering water supply
losses incurred earlier in the same year to protect ESA-listed fish species. Those increases are a
separate action permitted for short-term time periods.

3.1.3.4 BARKER SLOUGH PUMPING PLANT

The Barker Slough Pumping Plant diverts water from Barker Slough into the North Bay Aqueduct (NBA)
for delivery to Napa and Solano counties. The NBA intake is located approximately 10 miles from the
mainstem Sacramento River at the end of Barker Slough. In accordance with salmon screening criteria,
each of the aqueduct’s 10 pump bays are individually screened with a positive barrier fish screen
consisting of a series of flat, stainless-steel, wedge-wire panels with a slot width of 3/32 inch. This
configuration is designed to exclude and prevent the entrainment of fish measuring approximately 1
inch or larger. The bays tied to the two smaller units have an approach velocity of about 0.2 foot per
second (ft/sec). The larger units were designed for a 0.5 ft/sec approach velocity, but actual approach
velocity is about 0.44 ft/sec. The screens are routinely cleaned to prevent excessive head loss, thereby
minimizing increases in localized approach velocities.

3.1.3.5 SuisuN MARSH OPERATIONS

The Suisun Marsh Preservation Agreement (SMPA) among DWR, Reclamation, CDFW, and Suisun
Resource Conservation District (SRCD) contains provisions for DWR and Reclamation to mitigate the
impacts on Suisun Marsh channel water salinity from SWP and CVP operations and other upstream
diversions. The SMPA requires DWR and Reclamation to meet salinity standards in accordance with D-
1641, sets a timeline for implementing the Plan of Protection, and delineates monitoring and
mitigation requirements.

There are two primary physical mechanisms for meeting salinity standards set forth in D-1641 and the
SMPA: (1) the implementation and operation of physical facilities in the Marsh and (2) management of
Delta outflow (i.e., facility operations are driven largely by salinity levels upstream of Montezuma
Slough, and salinity levels are highly sensitive to Delta outflow). Physical facilities (described below)
have been operating since the 1980s and have proven to be a highly reliable method for meeting
standards.

Physical facilities in the Suisun Marsh and Bay include the Suisun Marsh Salinity Control Gates
(SMSCG), the Roaring River Distribution System (RRDS), the Morrow Island Distribution System (MIDS)
and the Goodyear Slough Outfall (GYSO). The location and operation of these facilities is described
below.

The SMSCG are located on Montezuma Slough about 2 miles downstream from the confluence of the
Sacramento and San Joaquin rivers, near Collinsville. The objective of Suisun Marsh Salinity Control
Gate operation is to decrease the salinity of the water in Montezuma Slough. The gates control salinity
by restricting the flow of higher salinity water from Grizzly Bay into Montezuma Slough during
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incoming tides and retaining lower salinity Sacramento River water from the previous ebb tide.
Operation of the gates in this fashion lowers salinity in Suisun Marsh channels and results in a net
movement of water from east to west through Suisun Marsh.

The SMSCG are operated during the salinity control season, which spans from October to May.
Operational frequency is affected by salinity at D-1641 compliance stations, hydrologic conditions,
weather, Delta outflow, tide, fishery considerations, and other factors. The boat lock portion of the
gate is now held partially open during SMSCG operation to allow an opportunity for continuous salmon
passage. After an engineering solution is implemented to prevent boaters from entering the boat lock
prior to the operator closing it, the gate will be held open at all times. However, the boat lock gates
may be closed temporarily to stabilize flows to facilitate safe passage of watercraft through the facility.

Assuming no significant long-term changes in the drivers mentioned above, it is expected that gate
operations will remain at current levels or as needed to implement the summer action to benefit Delta
Smelt.

The RRDS was constructed to provide lower salinity water to 5,000 acres of private and 3,000 acres of
CDFW managed wetlands on Simmons, Hammond, Van Sickle, Wheeler, and Grizzly islands. The RRDS
includes a 40-acre intake pond that supplies water to Roaring River Slough. Water is diverted through a
bank of eight 60-inch-diameter culverts equipped with fish screens into the Roaring River intake pond
on high tides to raise the water surface elevation in the RRDS above the adjacent managed wetlands.
The intake to the RRDS is screened to prevent entrainment of fish larger than approximately 25 mm.
After the listing of Delta Smelt, RRDS diversion rates have been controlled to maintain a maximum
average approach velocity of 0.2 ft/sec at the intake fish screen except during the period from
September 14 through October 20, when RRDS diversion rates are controlled to maintain a maximum
average approach velocity of 0.7 ft/sec for fall flood up operations.

The MIDS allows Reclamation and DWR to provide water to the landowners so that lands may be
managed according to approved local management plans. The system was constructed primarily to
channel drainage water from the adjacent managed wetlands for discharge into Suisun Slough and
Grizzly Bay. This approach increases circulation and reduces salinity in Goodyear Slough. The MIDS is
used year-round, but most intensively from September through June. When managed wetlands are
filling and circulating, water is tidally diverted from Goodyear Slough just south of Pierce Harbor.

The GYSO connects the south end of Goodyear Slough to Suisun Bay. Prior to construction of the
outfall, Goodyear Slough was a dead-end slough. The GYSO was designed to increase circulation and
reduce salinity in Goodyear Slough to provide higher water quality to the wetland managers who flood
their ponds with Goodyear Slough water. GYSO has a series of four passive intakes that drain to Suisun
Bay. The outfall is equipped with slide gates on the interior of the outfall structure to allow DWR to
close the system as needed for maintenance or repairs. The intakes and outfall of GYSO are
unscreened but are equipped with trash racks to prevent damage. Any fish that entered the system
would be able to leave via the intake or the outfall, as GYSO is an open system.
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3.1.3.6 SOUTH DELTA TEMPORARY BARRIER PROJECT

DWR'’s South Delta Temporary Barrier Project (TBP) was initiated in 1991. The objectives of the TBP are
to increase water levels, circulation patterns, and water quality in the southern Delta area for local
agricultural diversions. The existing SWP consists of installation and removal of temporary rock barriers
at the following locations:

e Middle River near the Victoria Canal, about 0.5 mile south of the confluence of Middle River,
Trapper Slough, and the North Canal

e Old River near Tracy, approximately 0.5 mile east of the Delta-Mendota Canal intake

e Grant Line Canal, approximately 400 feet east of the Tracy Boulevard Bridge

These rock barriers are designed to act as flow control structures, trapping tidal waters behind them
after a high tide. These barriers improve water levels and circulation for local South Delta farmers and
are collectively referred to as agricultural barriers.

Rock barriers at Old River near Tracy, Middle River, and the Grant Line Canal are in place from April 15
to September 30 each year. The Old River barrier near Tracy has been installed since 1991 and the
Middle River barrier has been installed since 1987. A rock barrier was first installed in the Grant Line
Canal in spring 1996, and since then the barrier has been installed in every year except 1998.

This document is focused on the operation of the barriers within the South Delta and does not analyze
or address the construction or removal of the barriers, which is covered by a separate Biological
Opinion (BiOp) and associated permits.

3.1.3.7 HEeAD ofF OLD RIVER BARRIER

The Head of Old River Barrier (HORB) is a temporary structure at the divergence from the San Joaquin
River. The fall HORB is intended to keep water in the San Joaquin River, which may improve
downstream dissolved-oxygen conditions. The spring barrier is intended to prevent downstream-
migrating salmonid smolts in the San Joaquin River from entering Old River.

The HORB has been installed seasonally, between September 15 and November 30, in most years since
1963. Since 1992, the rock barrier has also been installed frequently in the spring, between April 15
and May 30. High flows in the San Joaquin River prevented installation of the HORB in 1993, 1995,
1998, 1999, 2005, 2006, and 2011. The spring installation of the HORB is currently required as part of
the 2009 NMFS Biological Opinion.

The construction and removal of the HORB is covered by a separate BiOp and associated permits.

3.1.3.8 SAN Luis RESERVOIR

San Luis Reservoir is an off-stream storage facility located along the California Aqueduct downstream
of the Jones and Banks pumping plants. The CVP and SWP share San Luis Reservoir storage roughly
50/50 (CVP has 966 thousand acre-feet [TAF] of storage, and SWP has 1062 TAF of storage). San Luis
Reservoir is used by both the SWP and CVP to meet deliveries to their contractors during periods when
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Delta pumping is insufficient to meet demands. San Luis Reservoir is also operated to supply water to
the CVP San Felipe Division in San Benito and Santa Clara counties.

San Luis Reservoir operates as a regulator on the CVP/SWP system, accepting any water pumped from
the Banks and Jones pumping plants that exceeds contractor demands, then releasing that water back
to the aqueduct system when the pumping at the Jones and Banks pumping plants is insufficient to
meet demands. The reservoir allows the CVP/SWP to meet peak-season demands that are seldom
balanced by Jones and Banks pumping.

As San Luis Reservoir is drawn down to meet contractor demands, it usually reaches its low point in
late August or early September. From September through early October, demand for deliveries
declines until it is less than the rate of diversions from the Delta at the Jones and Banks pumping
plants. At this point, the additional diverted water is added to San Luis Reservoir, reversing its spring
and summer decline and eventually filling the San Luis Reservoir—typically before April of the
following year.

Operations of the San Luis Reservoir are not discussed further in this document, as there will be no
changes to the operations of this reservoir and it is an off-stream facility.

3.1.4 DEScRIPTION OF EXISTING SWP WATER SERVICE CONTRACTS

DWR has signed long-term contracts with 29 water agencies statewide to deliver water supplies
developed from the SWP system (Figure 3-2). These contracts are with both municipal and industrial
(M&I) water users and agricultural water users. The contracts specify the charges that will be made by
the water agency for both (1) water conservation and (2) conveyance of water. The foundation
allocation of water to each contractor is based on their respective “Table A” entitlement, which is the
maximum amount of water delivered to them by the SWP on an annual basis.

DWR proposes to operate the SWP in accordance with contracts with senior water rights holders in the
Feather River Service Area (approximately 983 TAF). Furthermore, under statewide contracts, DWR
allocates Table A water as an annual supply made available for scheduled delivery throughout the year.
Table A contracts total 4,173 TAF, with more than 3 million acre-feet (MAF) for San Joaquin Valley and
Southern California water users.

Article 21 of the long-term SWP water supply contracts provides an interruptible water supply made
available only when certain conditions exist: (1) The SWP share of San Luis Reservoir is physically full or
is projected to be physically full; (2) other SWP reservoirs south of the Delta are at their storage targets
or the conveyance capacity to fill these reservoirs is maximized; (3) the Delta is in excess conditions; (4)
current Table A demand is being fully met; and (5) Banks Pumping Plant has export capacity beyond
that which is needed to meet current Table A and other SWP operational demands.
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Table 3-1 shows the maximum contracted annual water supply per water purveyor per DWR’s most
recent water supply reliability report.

Table 3-1. State Water Contractors

State Water Contractors Tablgu,?);irgggﬁge\{\)/ater Purpose of Use

Butte County 27,500 M&lI
Plumas County 2,700 M&lI
Yuba City 9,600 M&I
Napa County Flood Control and Water Conservation District 29,025 M&lI
Solano County Water Agency 47,756 M&lI
Alameda County—Zone 7 80,619 M&lI
Alameda County Water District 42,000 M&lI
Santa Clara Valley Water District 100,000 M&lI

Oak Flat Water District 5,700 Agriculture
Kings County 9,305 Agriculture
Dudley Ridge Water District 45,350 Agriculture
Empire West Side Irrigation District 3,000 Agriculture
Kern County Water Agency 982,730 Agriculture/M&I*
Tulare Lake Water Storage District 87,471 Agriculture
San Luis Obispo County 25,000 M&lI
Santa Barbara County 45,486 M&lI
Antelope Valley-East Kern Water Agency 144,844 Agriculture/M&I?
Santa Clarita Valley Water Agency 95,200 M&lI
Coachella Valley Water District 138,350 M&lI
Crestline-Lake Arrowhead Water Agency 5,800 M&lI
Desert Water Agency 55,750 M&l
Littlerock Creek Irrigation District 2,300 M&l
Metropolitan Water District of Southern California 1,911,500 M&I
Mojave Water Agency 85,800 M&lI
Palmdale Water District 21,300 M&lI

San Bernardino Valley Municipal Water District 102,600 M&lI

San Gabriel Valley Municipal Water District 28,800 M&lI

San Gorgonio Pass Water Agency 17,300 M&lI
Ventura County Watershed Protection District 20,000 M&lI

Notes:

1 Approximately 15% of the Kern County Water Agency Table A Amount is classified as municipal and industrial (M&I) supply.

2 Approximately 25% of the Antelope Valley-East Kern Water Agency Table A amount is used for agricultural purposes.
Source: DWR 2016

M&I = municipal and industrial

3.1.5 SWP ALLOCATION AND FORECASTING

At the beginning of each new water year, there is significant uncertainty as to the hydrologic
conditions that will exist in the future several months, and hence the water supplies that will be
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allocated by the SWP to its water contractors. In recognition of this, DWR uses a forecasting water
supply allocation process that is updated monthly, incorporates known conditions in the Central Valley
watershed to date, and forecasts future hydrologic conditions in a conservative manner to provide an
accurate estimate of SWP water supplies that can be delivered to SWP contractors as the water year
progresses.

There are many factors considered in the forecast-supply process. Some of these factors are the
following:

e Water storage in Lake Oroville (both updated and end-of-water-year (September 30)
e \Water storage in San Luis Reservoir (both updated and end-of-calendar-year)

e Flood operations constraints at Lake Oroville

e Snowpack surveys (updated monthly from February through May)

e Forecasted runoff in the Central Valley (reflects both snowpack and precipitation)

e Feather River settlement agreement obligations

e Feather River fishery flows and temperature obligations

e Anticipated depletions in the Sacramento and Delta basins

e Anticipated Delta standards and conditions

e Anticipated CVP operations for joint responsibilities

e Contractor supply requests and delivery patterns

Staff from both the Operations Control Office (OCO) and the State Water Project Analysis Office
(SWPAO) coordinate their efforts to determine the current water supply allocations. OCO primarily
focuses on runoff/operations models to determine allocations. SWPAO requests updated information
from the contractors on supply requests and delivery patterns to determine allocations. Both OCO and
SWPADO staff meet at least once a month with the Director of DWR to make final decisions on staff’s
proposed allocations.

The Initial Allocation for SWP Deliveries is made by December 1 of each year with a conservative
assumption of future precipitation to avoid overallocating water before the hydrologic conditions are
well defined for the year. As the water year unfolds, Central Valley hydrology and water supply delivery
estimates are updated using measured and known information and conservative forecasts of future
hydrology. Monthly briefings are held with the Director of DWR to determine formal approvals of
delivery commitments announced by DWR.

Another water supply consideration is the contractual ability of SWP contractors to “carry over”
allocated (but undelivered) Table A supplies from the previous year to the next if space is available in
San Luis Reservoir. The carryover storage is often used to supplement an individual contractor’s
current year Table A allocations if conditions are dry. Carryover supplies left in San Luis Reservoir by
SWP contractors can result in higher storage levels in San Luis Reservoir. As SWP pumping fills San Luis
Reservoir, the contractors are notified to take, or lose, their carryover supplies. Carryover water not
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taken, after notice is given to remove it, then becomes water available for reallocation to all
contractors in a given year.

Article 21 (surplus to Table A) water, which is delivered early in the calendar year, may be reclassified
as Table A water later in the year depending on final allocations, hydrology, and contractor requests.

Reclassification does not affect the amount of water carried over in San Luis Reservoir, nor does it alter
pumping volumes or schedules.

3.1.6 SWP SETTLEMENT AGREEMENTS

DWR has water rights settlement agreements to provide water supplies with entities north of Oroville,
along the Feather River and Bear River and in the Delta. These agreements provide users with water
supplies that they were entitled to prior to the construction of the SWP’s Oroville Complex.
Collectively, these agreements with more than 60 riparian diverters along the Feather and Bear rivers
provide water for diversion. Table 3-2 summarizes the volume under the water rights settlement
agreements.

Table 3-2. SWP Settlement Agreements

Location Entity Amount (Acre-Feet)

North of Oroville Andrew Valberde 135
North of Oroville Jane Ramelli 800
North of Oroville Last Chance Creek WD 12,000
Feather River Garden Highway Mutual Water 18,000
Feather River Joint Water Districts Board 620,000
Feather River South Feather Water & Power 17,555
Feather River Oswald WD 3,000
Feather River Plumas Mutual Water 14,000
Feather River Thermalito Irrigation District 8,200
Feather River Tudor Mutual Water 5,000
Feather River Western Canal/PG&E 295,000
Bear River South Sutter/Camp Far West 4,400
Delta Byron-Bethany ID 50,000
Delta East Contra Costa ID 50,000
Delta Solano Co./Fairfield, Vacaville and Benicia 31,620

Notes:
ID = Irrigation District

PG&E = Pacific Gas & Electric Company
WD = water district

3.1.7 DaAiLY OPERATIONS

After the allocations and forecasting process, Reclamation and DWR coordinate their operations on a
daily basis. Some factors Reclamation and DWR consider when coordinating their joint operations
include required in-Delta flows, Delta outflow, water quality, schedules for the joint use facilities,
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pumping and wheeling arrangements, and any facility limitations. Both the SWP and CVP must meet
the flood obligations of individual reservoirs. CVP operations must also consider flows at Wilkins Slough
and associated pump intake elevations.

During balanced water conditions, Reclamation and DWR maintain a daily water accounting of CVP and
SWP obligations. This accounting allows for flexible operations and avoids the need to change reservoir
releases made several days in advance (due to travel time from the Delta). Therefore, adjustments can
be made “after the fact,” using actual observed data rather than by prediction for the variables of
reservoir inflow, storage withdrawals, and in-basin uses. This iterative process of observation and
adjustment results in a continuous trueing up of the running COA account. If either the SWP or CVP is
“owed” water (i.e., the project that provided more or exported less than its COA-defined share), each
may request the other to adjust its operations to reduce or eliminate the accumulated account within
a reasonable time.

The COA provides the mechanism for determining SWP and CVP responsibility for meeting in-basin use,
but real-time conditions dictate real-time actions. Conditions in the Delta can change rapidly. For
example, weather conditions combined with tidal action can quickly affect Delta salinity conditions and
therefore the Delta outflow required to maintain joint salinity standards under D-1641.

Increasing or decreasing SWP or CVP exports can achieve changes to Delta outflow immediately.
Imbalances in meeting each other’s initial shared obligations are captured by the COA accounting and
balanced out later.

When more reaction time is available, reservoir release changes are used to adjust to changing in-basin
conditions. If Reclamation decides the reasonable course of action is to increase upstream reservoir
releases, the response may be to increase Folsom Reservoir releases first because the released water
will reach the Delta before flows released from other CVP and SWP reservoirs. DWR’s Lake Oroville
water releases require about 3 days to reach the Delta, while water released from Reclamation’s
Shasta Reservoir requires 5 days to travel from Keswick Reservoir to the Delta. As water from another
reservoir arrives in the Delta, Reclamation can adjust Folsom Reservoir releases downward.
Alternatively, if sufficient time exists for water to reach the Delta, Reclamation may choose to make
initial releases from Shasta Reservoir. Each occurrence is evaluated on an individual basis, and
appropriate action is taken based on multiple factors. Again, the COA accounting captures imbalances
in meeting each other’s initial shared obligation.

The duration of balanced water conditions varies from year to year. Balanced conditions never occur in
some very wet years, while very dry years may have long continuous periods of balanced conditions,
and still other years may have had several periods of balanced conditions interspersed with excess
water conditions. Account balances continue from one balanced water condition through the excess
water condition and into the next balanced water condition. When either the SWP or CVP enters into
flood control operations, the accounting is zeroed out for that project.

Reclamation and DWR staff meet daily to discuss and coordinate CVP and SWP system operations.
Several items are discussed at this daily meeting, including:
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e Current reservoir conditions

e Pumping status and current outages (for both the CVP and the SWP and how they are affecting
combined operations)

e Upcoming planned outages (CVP and SWP) and what that means for future operations
e Current reservoir releases and what changes may be planned
e Current regulatory requirements and compliance status

e Delta conditions to determine if CVP and SWP pumping make use of all available water

Reclamation and DWR also coordinate with Hydrosystem Controllers and Area Offices to ensure that, if
necessary, personnel are available to make the desired changes. Once Reclamation and DWR each
decide on a plan for that day and complete all coordination, the respective agencies issue change
orders to implement the decisions, if necessary.

Reclamation and DWR are co-located in the Joint Operations Center. In addition, the California Data
Exchange Center, California-Nevada River Forecast Center, and the DWR Flood Management Group are
also co-located in the Joint Operations Center. This enables efficient and timely communication,
particularly during flood events.

3.2 EXISTING REGULATIONS

3.2.1 U.S. ARMmY CORPS OF ENGINEERS PERMITS

In Public Notice 5820A (October 1981), USACE limited the volume of daily SWP diversions from the
Delta into Clifton Court Forebay, stating that such diversions may not exceed 13,870 AF and 3-day
average diversions into the CCF may not exceed 13,250 AF. In addition, the SWP can increase
diversions into the CCF by one-third of the San Joaquin River flow at Vernalis from mid-December to
mid-March when the river’s flow at Vernalis exceeds 1,000 cfs (USACE 1981).

In August 2013, USACE issued Permit SPK-1999-0715 and raised the daily diversion from 13,870 AF to
14,860 AF and the 3-day average diversion from 13,250 AF to 14,240 for calendar years 2013 through
2016 (USACE 2013). These increased diversions also required compliance with applicable terms and
conditions in the existing BiOps and installation of the South Delta temporary barriers.

In 2017, USACE issued a revised Permit SPK-1999-0715 and raised the daily diversion from 13,870 AF to
14,860 AF and the 3-day average diversion from 13,250 AF to 14,240 AF. The conditions in this permit
apply to SWP operations from 2017 through 2020 (USACE 2016). The permit also required compliance
with applicable terms and conditions in the existing BiOps and installation of the South Delta
temporary barriers.

3.2.2 STATE WATER RESOURCES CONTROL BOARD WATER RIGHTS AND D-1641

Reclamation and DWR operate the CVP and the SWP in accordance with obligations under D-1641,
which provides protection for fish and wildlife, M&I water quality, agricultural water quality, and
Suisun Marsh salinity. D-1641 granted Reclamation and DWR the ability to use or exchange either SWP
or CVP diversion capacity capabilities to maximize the beneficial uses of the CVP and SWP. The SWRCB
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conditioned the use of Joint Point of Diversion capabilities based on staged implementation and
conditional requirements for each stage of implementation.

3.2.3 FeEDERAL ENDANGERED SPECIES ACT

The SWP and CVP are currently operated in accordance with the 2008 USFWS Biological Opinion and
the 2009 NMFS Biological Opinion, issued pursuant to Section 7 of the ESA. Both BiOps included
Reasonable and Prudent Alternatives (RPAs) designed to allow the SWP and CVP to continue operating
without causing jeopardy to listed species or adverse modification to designated critical habitat
provided the RPAs were implemented.

On August 2, 2016, Reclamation and DWR jointly requested the Reinitiation of Consultation on the
Coordinated Long-Term Operation of the CVP and SWP. The USFWS accepted the reinitiation request
on August 3, 2016, and NMFS accepted the reinitiation request on August 17, 2016. Reclamation
completed a biological assessment to support consultation under the federal Endangered Species Act
(ESA) Section 7, which documents the potential impacts of the proposed action on federally listed
endangered and threatened species that have the potential to occur in the study area and on critical
habitat for these species. The biological assessment also fulfills consultation requirements for the
Magnuson-Stevens Fishery Conservation and Management Act of 1976 for Essential Fish Habitat (EFH).

When the new USFWS and NMFS Biological Opinions are issued, they will include incidental take
statements (ITS) for Delta Smelt, Winter-run Chinook Salmon, Spring-run Chinook Salmon, Green
Sturgeon, and steelhead. DWR will comply with the ITS in accordance with federal law in addition to
state requirements. As a result of the difference in species listed under the state and federal ESAs and
the coordinated operation of the SWP and CVP, California’s Proposed Project includes operations for
the protection of federally listed steelhead and Green Sturgeon. These operations and the ITS result in
reductions in SWP pumping in addition to the reductions that would be necessary to comply with state
law.

3.2.4 CALIFORNIA ENDANGERED SPECIES ACT

In 2009, CDFW issued an Incidental Take Permit (ITP) for the ongoing and long-term operation of the
SWP’s existing facilities in the Delta for the protection of Longfin Smelt (LFS). CDFW also issued
consistency determinations to DWR for the NMFS and USFWS BiOps for continued operation of the
SWP and other actions related to water diversion, storage, and transport that are described in the
BiOps. CDFW determined that the BiOps, including the RPA requirements and related ITS, were
consistent with CESA because the mitigation measures meet the conditions in Section 2081 of the Fish
and Wildlife Code for CDFW to authorize incidental take of CESA species.

The 2009 Incidental Take Permit from CDFW for Longfin Smelt expires on December 31, 2019. DWR is
seeking a new ITP from CDFW pursuant to Section 2081 of the California Fish and Game Code. The new
ITP will cover aquatic species listed under CESA that are subject to incidental take from long-term
operation of the SWP (Delta Smelt, Longfin Smelt, Winter-run Chinook Salmon, and Spring-run Chinook
Salmon).
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DWR has prepared this DEIR to address the continued operation of the SWP as described in the project
description. CDFW will rely on this DEIR when issuing a decision on DWR’s ITP application.

3.3 DESCRIPTION OF THE PROPOSED PROJECT

The Proposed Project, which is the preferred alternative in this Draft Environmental Impact Report
(DEIR), consists of multiple elements that characterize future operations of SWP facilities, modify
ongoing programs being implemented as part of SWP operations, improve specific activities that would
enhance protection of special-status fish species, or support ongoing studies and research on these
special-status species to improve the basis of knowledge and management of these species.
Implementation of these elements is intended to continue operation of the SWP and deliver up to the
full contracted water amounts while minimizing and fully mitigating the take of listed species
consistent with CESA requirements.

For discussion purposes in this DEIR, these elements are divided into four categories and consist of (1)
proposed SWP operations that can be described in detail and assessed on a project-level basis; (2)
proposed SWP operations that can only be described generally and assessed on a program-level basis;
(3) proposed environmental protective measures that would offset, reduce, or otherwise mitigate
potential environmental impacts on special-status species, and (4) adaptive management actions that
include establishing a governance framework, a compliance and reporting program, specific drought-
and dry-year actions, and independent review panels, as well as conducting Four-Year Reviews of
management measures.

Table 3-3 identifies the actions and facilities associated with the long-term operation of the SWP that
are included in the Proposed Project.

Table 3-3. Proposed Project Elements — Table 3-3 a — Table 3-3d

Table 3-3 a. Proposed Project Elements — Proposed Project-Level SWP Operations and Facilities

Facility or Action Proposed Project Actions Action Goal or Objective
Existing Regulatory Comply with D-1641 and USACE Permit 2100. Continue to comply with existing limits
Requirements and permit requirements to protect

water quality for the beneficial uses of
fish and wildlife, agriculture and urban

uses.
Minimum Export Rate | The combined CVP and SWP export rates at Jones Establish minimum export rate to protect
Pumping Plant and Banks Pumping Plant will not be human health and safety.
required to drop below 1,500 cfs.
Old and Middle River | Manage OMR reverse flows based on species Implement real-time OMR management
Requirements distribution, modeling, and risk analysis, with to minimize entrainment and aquatic
provisions for capturing storm flows. species loss during water operations at
Bank Pumping Plant.
Barker Slough Continue operating BSPP to minimize effects on Delta |Implement actions as components of
Pumping Plant (BSPP) |Smelt and Longfin Smelt, and continue implementing | facility maintenance for continued water
sediment removal and aquatic weed management supply deliveries.

actions as part of normal operations at Barker Slough
Pumping Plant.
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Facility or Action Proposed Project Actions Action Goal or Objective

South Delta Continue operation of three South Delta Temporary Maintain ongoing annual installation of
Temporary Barriers Barriers according to existing terms and conditions. three South Delta Temporary Barriers
with goal of maintaining surface water
levels and circulation) in the South Delta.

Suisun Marsh Operate the Suisun Marsh Salinity Control Gates, Operate the Suisun Marsh Salinity
Operations Roaring River Distribution System, Morrow Island Control Gates to improve habitat
Distribution System, and Goodyear Slough Outfall in conditions for the benefit of Delta Smelt.
compliance with D-1641.

Delta Smelt Summer- | Operate the Suisun Marsh Salinity Control Gate for up | Operate the Suisun Marsh Salinity

Fall Habitat Action to 60 days (not necessarily consecutive) in June Control Gate to improve Delta Smelt food
through October of below normal, above normal, and | supply and habitat.
wet years.

Project operations would maintain a monthly average
2 ppt isohaline at 80 kilometers (km) from the Golden
Gate Bridge in above-normal and wet water years in
September and October.

Food enhancement actions would be similar to the
North Delta Food Subsidies and Colusa Basin Drain
project, and Suisun Marsh Food Subsidies (Roaring
River distribution system reoperation).

North Delta Food Facilitate downstream transport of phytoplankton and |Implement actions to transport
Subsidies and Colusa |zooplankton to areas inhabited by Delta Smelt. productivity downstream to where it can
Basin Drain Project be utilized by Delta Smelt.

Table 3-3 b. Proposed Project Elements — Proposed Program-Level Changes to SWP Operations and
Facilities

Facility or Action Proposed Project Actions Action Goal or Objective

Water Transfers Water transfers would occur during an expanded Increase SWP operational flexibility.
water transfer window, between July through
November, with volumes up to 600 TAF.

Table 3-3 c. Proposed Project Elements — Proposed Environmental Protective Measures

Facility or Action Proposed Project Actions Action Goal or Objective
Clifton Court Continue implementing actions to reduce mortality |Increase species survival and control weeds
Forebay of listed fish species at the Clifton Court Forebay; to reduce impacts to the SWP’s physical
these measures would include: (a) continued facilities (clogging screens) and predation

evaluation of predator relocation methods; and (b) | reduction.
controlling aquatic weeds.

Skinner Fish Facility | Continue implementing studies to better understand | Continue ongoing salvage fish at the Skinner
and continuously improve the performance of the Fish Facility and implement actions to reduce
Skinner Fish Facility, including: (a) changes to release | post-salvage predation and improve the

site scheduling and rotation of release site locations |accuracy and reliability of data and fish

to reduce post-salvage predation, and (b) continued |survival.

refinement and improvement of the fish sampling
and hauling procedures and infrastructure to
improve the accuracy and reliability of data and fish

survival.
Longfin Smelt DWR proposes to continue implementing studies to | Study of environmental factors affecting LFS
Science Program better understand LFS population distribution and distribution and reproduction.

abundance in San Francisco Bay and Delta.

Draft Environmental Impact Report for Long-Term Operation
Project Description 3-16 of the California State Water Project



Facility or Action

Proposed Project Actions

Action Goal or Objective

Studies to support
Establishment of a
Delta Fish Hatchery

Conduct further studies to locate, design, construct,
and operate a hatchery facility that would be capable
of producing a substantial number of Delta Smelt
and other Delta fish species for reintroduction to the
Delta and recovery of the species populations.

Protect the species and provide resiliency.

Conduct Further
Studies to Prepare
for Delta Smelt
Reintroduction
from Stock Raised
at the U.C. Davis
Fish Conservation
and Cultural
Laboratory (FCCL)

Continue to support facilities and research to
establish a Delta Smelt conservation population that
is as genetically close as possible to the wild
population and to provide a safeguard against
extinction.

Protect the species and provide resiliency.

Additional elements
related to real-time
operation of the
SWP

DWR proposes a governance structure for real-time
operation of the SWP that includes compliance and
performance reporting, monitoring, convening of
independent panels, drought and dry year actions,
and Four-Year Reviews.

Advancements in science and minimization of
effects of project operations.

Table 3-3 d. Proposed Project Elements — Adaptive Management Actions

Facility or Action

Proposed Project Actions

Action Goal or Objective

Adaptive
Management Plan

The Adaptive Management Plan (AMP) will be
carried out to evaluate the efficacy of the operations
and activities stated below. An Adaptive
Management Team (AMT) will be established to
carry out this AMP. The AMT will oversee efforts to
monitor and evaluate the operations and related
activities. In addition, the AMT will use structured
decision-making to assess the relative costs and
benefits of those operations and activities. The AMT
will also identify proposed adaptive management
changes to those operations and activities. The AMP
will be developed before issuance of, and could be
incorporated into, the Incidental Take Permit that
DWR is seeking for CESA coverage for the Proposed
Project.

The objectives of the AMP are to (1) continue
the long-term operation of the SWP
consistent with applicable laws, contractual
obligations, and agreements and (2) ensure
that the long-term operation of the SWP is
consistent with CESA.

Notes:

AMP = Adaptive Management Plan
AMT = Adaptive Management Team
CESA = California Endangered Species Act

cfs = cubic feet per second

D-1641 = State Water Resources Control Board’s Water Rights Decision 1641
DWR = California Department of Water Resources
FCCL = Fish Conservation and Culture Laboratory

km = kilometers
LFS = Longfin Smelt

OMR = Old and Middle River

ppt = parts per thousand

SWP = State Water Project

TAF = thousand acre-feet

USACE = U.S. Army Corps of Engineers
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DWR is requesting an ITP for the exercise of discretion in operational decision-making, including how
to comply with the terms of its existing water supply and settlement contracts (which include
maximum deliveries under the terms of these contracts), and other legal obligations. DWR is not
requesting an ITP from CDFW for the following actions:

e Flood control

e Oroville Dam and Feather River operations

e Prior execution of existing SWP contracts

e Coordinated Operation Agreement

e Yolo Bypass Salmonid Habitat Restoration and Fish Passage Project

e Suisun Marsh Habitat Management Preservation and Restoration

e Suisun Marsh Preservation Agreement

CVP facilities, operations, and agreements

These facilities and operations activities are already covered under existing permits or addressed by
other legal authorities. The actions included as elements of the Proposed Project are described in the
following discussion.

3.3.1 OMR MANAGEMENT

DWR, in coordination with Reclamation, proposes to operate the SWP in a manner that maximizes
exports while minimizing direct and indirect impacts on state and federally listed fish species. Old and
Middle River (OMR) flow is a surrogate indicator of the influence of export pumping at Banks Pumping
Plant on hydrodynamics in the South Delta. The management of OMR flow, in combination with other
environmental variables, can minimize or avoid entrainment of fish in the South Delta and at the SWP
salvage facilities. DWR proposes to manage OMR flow by incorporating all available information into
decision support for the management of OMR flow. The available information includes real-time
monitoring of fish distribution, turbidity, temperature, hydrodynamic models, and entrainment
models. The objective of the OMR management will be to provide focused protection for fish when
necessary and to provide flexibility where possible. DWR, in coordination with existing multi-agency
Delta-focused technical teams, will use estimates of species distribution and other environmental
variables based on ongoing monitoring.

From the onset of OMR management to the end, DWR, in coordination with Reclamation, will operate
to an OMR index that is no more negative than a 14-day moving average of -5,000 cfs unless a storm
event occurs (described below). Grimaldo et al. (2017) indicated that -5,000 cfs OMR flow is an
inflection point for fish entrainment. OMR flow could be more positive than -5,000 cfs if additional
real-time OMR restrictions are triggered (described below) or constraints other than OMR flow control
exports. The OMR flow index would be computed using an equation presented in Hutton (2008). An
OMR flow index allows for shorter-term operational planning and real-time adjustments. DWR, in
coordination with Reclamation, will make a change to exports within 3 days of the trigger when
monitoring, modeling, and operational criteria indicate protection for fish is necessary. The 3-day

Draft Environmental Impact Report for Long-Term Operation
Project Description 3-18 of the California State Water Project



period is consistent with the 2008 and 2009 Biological Opinions and allows for efficient power

scheduling.

OMR FLEXIBILITY DURING OMR MANAGEMENT

Physical Checks

Excess Delta Conditions

Adult LFS Entrainment Protection

Off-Ramp

“First Flush” Action Occurring

Turbidity Bridge Occurring

Larval/Juvenile Longfin/Delta Smelt Action Occurring

Salmonid Single Year Loss

Salvage of Coleman Hatchery LFR >0.5%

Y
YES
Evaluation Indicates Trigger of Additional OMR

NO

\d
OMR Flex May Proceed

Figure 3-3. OMR Flexibility During OMR Management

60556581_SAC_GFX_061 OMR Flow 3 VMG
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3.3.1.1 ONseT oF OMR MANAGEMENT

DWR, in coordination with Reclamation, would start OMR management when one or more of the
following conditions have occurred, as shown in Figure 3-3.

e Integrated Early Winter Pulse Protection (First Flush Turbidity Event): To minimize project influence
on migration (or dispersal) of Delta Smelt, DWR and Reclamation would reduce exports for 14
consecutive days so that the 14-day averaged OMR index for the period would not be more
negative than —-2,000 cfs, in response to “First Flush” conditions in the Delta. The population-scale
migration of Delta Smelt is believed to occur quickly in response to inflowing freshwater and
turbidity (Grimaldo et al. 2009; Sommer et al. 2011). Thereafter, best available scientific
information suggests that fish make local movements, but there is no evidence for further
population-scale migration (Polansky et al. 2018). The “First Flush” action may be triggered
between December 1 and January 31. The triggers include a running 3-day average of the daily
flows at Freeport that is greater than 25,000 cfs and a running 3-day average of the daily turbidity
at Freeport that is 50 Nephelometric Turbidity Units (NTU) or greater; or, real-time monitoring
indicates a high risk of migration and dispersal into areas at high risk of future entrainment.

0 This “First Flush” action may only be initiated once during the December through January
period.

e Salmonids Presence: After January 1, if more than 5% of any one or more salmonid species (wild
young-of-the-year (YOY) Winter-run, wild YOY Spring-run, or wild California Central Valley
Steelhead) are estimated to be present in the Delta, as determined by their appropriate monitoring
working group based on available real-time data, historical information, and modeling (e.g., SAC
PAS).

e Longfin Smelt protection: After December 1, trigger adult LFS entrainment protection, if:

0 the cumulative salvage index (defined as the total estimated LFS salvage at the CVP and SWP in
the December through February period divided by the immediately previous Fall Midwater
Trawl (FMWT) LFS annual abundance? exceeds five,? or

0 real-time monitoring indicates a risk of movement into areas that may be subject to high
entrainment.

e Adult LFS Entrainment Protection: From December 1 through February 28, DWR, in coordination
with Reclamation, will ensure that the OMR flow 14-day running average is no more negative than
-5,000 cfs unless:

1. During any time OMR flow restrictions for Delta Smelt are being implemented, this measure
will not result in additional OMR flow requirements for protection of adult LFS, or

1 The Fall Midwater Trawl (FMWT) Survey annual abundance index for Longfin Smelt is calculated as the sum of September
through December monthly abundance indices and is typically reported at about the same date as adult salvage begins in
December. Early December salvage can be compared to September through November abundance as an approximation of
the salvage index.

2 Cumulative salvage index criteria may be modified as part of the adaptive management program in coordination with
CDFW.
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2. When LFS spawning has been detected in the system, adult LFS migration and spawning
action will terminate and Larval LFS Entrainment Protection will be implemented, or

3. Adult LFS migration and spawning action, including the OMR flow requirement, is not
required or would cease if previously required when river flows are (a) greater than 55,000
cfs in the Sacramento River at Rio Vista or (b) greater than 8,000 cfs in the San Joaquin River
at Vernalis, or

4. If subsequent to the high flows identified in number 3 above, flows go below 40,000 cfs in
the Sacramento River at Rio Vista or below 5,000 cfs in the San Joaquin River at Vernalis, the
OMR flow in the adult LFS migration and spawning action may resume if triggered
previously and not precluded by another adult LFS migration and spawning action off-ramp.
In the implementation of this resumption, in addition to river flows, DWR personnel will
review survey data and other pertinent biological factors that influence the entrainment
risk of adult LFS. If the technical analysis supports relaxation or ceasing of this OMR flow
requirement, DWR will share its technical analysis and supporting documentation with
CDFW, seek their technical assistance, and discuss the risk assessment and future
operations. If CDFW does not agree with DWR’s technical analysis, the Director of CDFW will
immediately notify the Director of DWR in writing of the disagreement. The Directors will
then confer and attempt to reach a resolution within 3 days. If within 3 days, (1) the
Directors do not reach a resolution, and (2) CDFW provides an explanation and supporting
documentation on how relaxing or ceasing of this OMR flow requirement would result in
take that would not be minimized or fully mitigated, then DWR will not relax or cease OMR
flow requirements. DWR will ensure that its proportional share of the OMR flow
requirements described herein is satisfied. If either or both the conditions stated above are
not met, DWR will continue with the operational change.

3.3.1.2 REeAL-TIME OMR LimITS AND PERFORMANCE OBJECTIVES

DWR, in coordination with Reclamation, would operate to an OMR flow requirement that is more
positive than a -5,000 cfs OMR flow based on conditions that would protect the following fish species
and groups of species from entrainment:

e Longfin Smelt
e Delta Smelt

e Salmonids
The conditions for each of these species and species groups (salmonids) are described below.

Longfin Smelt Entrainment Protections

Additional Real-time Consideration for Adult Longfin Smelt

From December 1 through February 28, DWR personnel will review survey data, salvage data and other
pertinent biological factors that influence the entrainment risk of adult LFS. DWR will share its
technical analysis and supporting documentation with CDFW on an as-needed basis and seek their
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technical assistance. If the technical analysis supports a more restrictive OMR flow requirement

than -5,000 cfs, DWR will discuss the risk assessment and future operations with Water Operations
Management Team (WOMT) at its next meeting. If CDFW does not agree with DWR’s technical
analysis, the Director of CDFW will immediately notify the Director of DWR in writing of the
disagreement. The Directors will then confer and attempt to reach a resolution within 3 days. If within
3 days, (1) the Directors do not reach a resolution and (2) CDFW provides an explanation and
supporting documentation on how the change in the OMR flow requirement would result in take that
would not be minimized or fully mitigated, then DWR will not change the OMR flow requirement. DWR
will ensure that its proportional share of the OMR flow requirement described herein is satisfied. If
either or both the conditions stated above are not met, DWR will continue with the operational
change.

Larval and Juvenile Longfin Smelt

From January 1 through June 30, when a single Smelt Larva Survey (SLS) or 20 mm Survey (20 mm)
sampling period results in one of the following triggers, DWR in coordination with Reclamation will
ensure the OMR flow 14-day running average is no more negative than -5,000 cfs:

e LFSlarvae or juveniles found in eight or more of the 12 SLS or 20 mm stations in the Central Delta
and South Delta (Stations 809, 812, 815, 901, 902, 906, 910, 912, 914, 915, 918, 919), or

e LFS catch per tow exceeds 15 LFS larvae or juveniles in four or more of the 12 stations in the
Central Delta and South Delta (Stations 809, 812, 815, 901, 902, 906, 910, 912, 914, 915, 918, 919).

If QWEST is negative and larval or monitoring detects juvenile LFS within the corridors of the Old and
Middle rivers, DWR will assess potential entrainment impacts of fish in the corridors of the Old and
Middle rivers relative to their estuarine-wide distribution from monitoring data (e.g., SLS and Enhanced
Delta Smelt Monitoring Program [EDSM] for larvae; 20 mm Survey and EDSM for juveniles) using
Particle Tracking Model (PTM) runs weighted by the distribution in the surveys. In addition to PTM
outputs, DWR will use real-time hydrological conditions, salvage data, forecast models (e.g., statistics-
based models of historical data), other potential hydrodynamic models, and water quality to assess
entrainment risk and to determine appropriate OMR flow targets to minimize entrainment or
entrainment risk, or both. In coordination with CDFW, DWR will determine the best available models,
the model inputs, and the assessment methods for determining larval and juvenile Longfin Smelt
entrainment risk.

DWR will determine if an OMR flow protection target is warranted and determine the timing (e.g., days
or weeks) and magnitude of the action. Implemented OMR flow management actions will continue
until it is determined that the risk is abated based on changes in real-time conditions or until the off-
ramp has been met as described in the “End of OMR Management” section below. DWR will share its
technical analysis and supporting documentation for the modified OMR flow requirement or
determination of the abatement of risk with CDFW on an as-needed basis and seek their technical
assistance. If CDFW does not agree with DWR’s technical analysis, the Director of CDFW will
immediately notify the Director of DWR in writing of the disagreement. The Directors will then confer
and attempt to reach a resolution within 3 days. If within 3 days, (1) the Directors do not reach a
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resolution and (2) CDFW provides an explanation and supporting documentation on how the change in
the OMR flow requirement or determination of the abatement of risk would result in take that would
not be minimized or fully mitigated, then DWR will not change the OMR flow requirement. DWR will
ensure that its proportional share of the OMR flow requirement described herein is satisfied. If either
or both of the conditions stated above are not met, DWR will continue with the operational change.

Off-Ramps for Larval and Juvenile LFS Entrainment Protection

DWR will continue to manage OMR flows for the protection of Longfin Smelt until the off-ramp criteria
have been met, as described in the “End of OMR Management” section below or until one of the
following off-ramp criteria are met:

1. During periods when OMR flow restrictions for larval and juvenile Delta Smelt are being
implemented, this measure shall not result in additional OMR flow requirements for protection of
larval and juvenile LFS, or

2. When river flows meet one of the following requirements, larval and juvenile LFS protections
would not trigger, or would be relaxed if triggered previously:

0 Greater than 55,000 cfs in the Sacramento River at Rio Vista
0 Greater than 8,000 cfs in the San Joaquin River at Vernalis

3. If subsequent to the high flows identified in (2), flows drop below 40,000 cfs in the Sacramento
River at Rio Vista or below 5,000 cfs in the San Joaquin River at Vernalis, larval and juvenile LFS
protection will resume if triggered previously. In implementing this resumption, in addition to river
flows, the DWR personnel will review all abundance and distribution survey data and other
pertinent biological factors that influence the entrainment risk of larval and juvenile LFS. If the
technical analysis supports relaxation or cessation of this OMR flow requirement, DWR will share
its technical analysis and supporting documentation with CDFW, seek their technical assistance,
and discuss the risk assessment and future operations.

As Longfin Smelt are not a federally listed species and because DWR has limited control over OMR
flows, DWR can take actions to make OMR flows more positive, but there are circumstances when the
actual OMR flow may not respond to DWR’s actions, particularly if the CVP is operating differently.
DWR will make efforts to coordinate with Reclamation, but Reclamation is not legally required to
comply with the Longfin Smelt operations. DWR will ensure that its proportional share of the OMR flow
requirements described for Longfin Smelt are satisfied.

Delta Smelt Entrainment Protections

Turbidity Bridge Avoidance (South Delta Turbidity)

After the Integrated Early Winter Pulse Protection (above) or February 1 (whichever comes first), until
when a spent female is detected or April 1 (whichever is first), DWR, in coordination with Reclamation,
would manage exports in order to maintain daily average turbidity in Old River at Bacon Island (OBI) at
a level of less than 12 NTU. The purpose of this action is to minimize the risk to adult Delta Smelt in the
corridors of the Old and Middle rivers, where they are subject to high entrainment risk. This action
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seeks to avoid the formation of a turbidity bridge from the San Joaquin River shipping channel to the
South Delta fish facilities, which historically has been associated with elevated salvage of prespawning
adult Delta Smelt. If the daily average turbidity at Bacon Island could not be maintained at less than 12
NTU, DWR, in coordination with Reclamation, would manage exports to achieve an OMR flow that is
no more negative than -2,000 cfs until the daily average turbidity at Bacon Island drops below 12 NTU.
However, if 5 consecutive days of OMR flow that is less negative than -2,000 cfs does not reduce daily
average turbidity at Bacon Island below 12 NTU in a given month, DWR, in coordination with
Reclamation, may determine that OMR restrictions to manage turbidity are infeasible and will instead
implement an OMR flow target that is deemed protective based on turbidity and adult Delta Smelt
distribution and salvage, but will not a more negative OMR flow than -5,000 cfs.

DWR and Reclamation recognize that readings at individual sensors can generate spurious results in
real time. Such changes could be incorrectly interpretted as a full turbidity bridge, when in fact the
cause a result of local conditions or sensor error. To avoid excessive OMR restrictions during a sensor
error or a localized turbidity spike, DWR, in coordination with Reclamation, will consider and review
data from other locations and sources. Additional information that will be reviewed include regional
visualizations of turbidity, alternative sensors, and boat-based turbidity mapping, particulary if there
was evidence of a local sensor error.

DWR will share its technical analysis and supporting documentation with CDFW on an as-needed basis
and seek CDFW’s technical assistance if it determines the OMR requirement could be off-ramped after
5-days of implementation of the Turbidity Bridge Avoidance action or if it determines that this action is
not warranted. If CDFW does not agree with DWR’s technical analysis, the Director of CDFW will
immediately notify the Director of DWR in writing of the disagreement. The Directors will then confer
and attempt to reach a resolution within 3 days. If within 3 days, (1) the Directors do not reach a
resolution and (2) CDFW provides an explanation and supporting documentation on how off-ramping
the Turbidity Bridge Avoidance action or not implementing this action would result in take that would
not be minimized or fully mitigated, then DWR will implement (or continue to implement) this action.
DWR will ensure that its proportional share of the OMR flow requirement described herein is satisfied.
If either or both the conditions stated above are not met, DWR will continue with the operational
change.

Larval and Juvenile Delta Smelt Protection

DWR, in coordination with Reclamation, will use results produced by life cycle models approved by
CDFW and USFWS to manage the annual entrainment levels of larval and juvenile Delta Smelt. The
USFWS models will be publicly vetted and peer reviewed prior to March 15, 2020. CDFW and USFWS
will coordinate with the Delta Fish Monitoring Working Group to identify a Delta Smelt recruitment
level that Reclamation and DWR can use in OMR flow management. The life cycle models statistically
link environmental conditions to recruitment, including factors related to loss as a result of
entrainment such as OMR flows. In this context, recruitment is defined as the estimated number of
post-larval Delta Smelt in June per number of spawning adults in the prior February-March period.
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DWR, in coordination with Reclamation, CDFW, and USFWS will operationalize the life cycle model
results through the use of real-time monitoring for the spatial distribution of Delta Smelt. On or after
March 15 of each year, if QWEST is negative and larval or juvenile Delta Smelt are detected within the
corridors of the Old and Middle rivers based on real-time sampling of spawning adults or YOY life
stages, Reclamation and DWR, or both, will run hydrodynamic models and forecasts of entrainment
informed by the EDSM or other relevant survey data to estimate the percentage of larval and juvenile
Delta Smelt that could be entrained. If necessary, DWR and Reclamation will manage exports to limit
entrainment to be protective, based on the modeled recruitment levels. DWR, in coordination with
Reclamation, will re-run hydrodynamic models when operational changes or new sampling data
indicate a potential change in entrainment risk. This process will continue until the off-ramp criteria
have been met, as described in the “End of OMR Management” section below. In the event the life
cycle models cannot be operationalized in a manner that can be used to inform real-time operations,
Reclamation, DWR, CDFW, and USFWS will coordinate to develop an alternative plan to provide
operational actions protective of this life stage.

If CDFW does not agree with the operational actions determined above, the Director of CDFW will
immediately notify the Director of DWR in writing of the disagreement. The Directors will then confer
and attempt to reach a resolution within 3 days. If within 3 days, (1) the Directors do not reach a
resolution and (2) CDFW provides an explanation and supporting documentation on how the
operational actions determined above would result in take that would not be minimized or fully
mitigated, DWR will then implement the operational action agreeable to CDFW. DWR will ensure that
its proportional share of the OMR flow requirement described herein is satisfied. If either or both the
conditions stated above are not met, DWR will continue with the operational actions determined
above.

Salmonid Entrainment Loss Protections

Cumulative Loss Thresholds

DWR, in coordination with Reclamation, would target exceedance of cumulative loss thresholds over
the duration of the 2019 BiOps for natural Winter-run Chinook Salmon, hatchery Winter-run Chinook
Salmon, natural Central Valley Steelhead from December through March, and natural Central Valley
Steelhead from April 1 through June 15.

DWR, in coordination with Reclamation, proposes to avoid exceeding cumulative loss thresholds by
2030 as follows:

e Natural Winter-run Chinook Salmon (cumulative loss = 8,738)

e Hatchery Winter-run Chinook Salmon (cumulative loss = 5,356)

e Natural Central Valley Steelhead from December through March (cumulative loss = 6,038)

e Natural Central Valley Steelhead from April 1 through June 15 (cumulative loss = 5,826).

Natural Central Valley Steelhead would be separated into two time periods to protect San
Joaquin-origin fish that historically appear in the Mossdale trawls later than Sacramento-origin fish.
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The loss threshold and loss tracking for hatchery Winter-run Chinook Salmon do not include releases
into Battle Creek. Loss (for development of thresholds and ongoing tracking) for Chinook Salmon is
based on length-at-date criteria.

The cumulative loss thresholds would be based on the cumulative historical loss from 2010 through
2018. DWR and Reclamation’s performance objectives are intended to avoid loss such that the
cumulative loss threshold (measured as the 2010-2018 average cumulative loss multiplied by 10 years)
will not be exceeded by 2030.

If at any time prior to 2024, DWR, in coordination with Reclamation, were to exceed 50% of the
cumulative loss threshold, DWR, in coordination with Reclamation, would convene an independent
panel to review the actions contributing to this loss trajectory and make recommendations on
modifications or additional actions to stay within the cumulative loss threshold, if any.

In the year 2024, DWR, in coordination with Reclamation, would convene an independent panel to
review the first 5 years of actions and determine whether continuing these actions is likely to reliably
maintain the trajectory associated with this performance objective for the duration of the period.

If during real-time operations, DWR, in coordination with Reclamation, were to exceed the cumulative
loss threshold, DWR, in coordination with Reclamation, would immediately seek technical assistance
from CDFW and NMFS, as appropriate, on the coordinated operation of the SWP and CVP, respectively
for the remainder of the OMR management period. In addition, prior to the next OMR management
season, DWR in coordination with Reclamation would convene an independent review panel to review
the actions contributing to this loss trajectory and make recommendations for modifications or
additional actions to stay within the permitted take.

Single-Year Loss Thresholds

In each year, DWR, in coordination with Reclamation, would avoid exceeding an annual loss threshold
equal to 90% of the greatest salvage loss that occurred in the historical record from 2010 through 2018
for each of the following:

e Natural Winter-run Chinook Salmon (loss = 1.17% of juvenile production estimate [JPE])
e Hatchery Winter-run Chinook Salmon (loss = 0.12% of JPE)

e Natural Central Valley Steelhead from December through March (loss =1,414)

e Natural Central Valley Steelhead from April through June 15 (loss = 1,552)

Natural Central Valley Steelhead would be separated into two time periods to protect San
Joaquin-origin fish that historically appear in the Mossdale trawls later than Sacramento-origin fish.
The loss threshold and loss tracking for hatchery Winter-run Chinook Salmon does not include releases
into Battle Creek. Loss (for development of thresholds and ongoing tracking) for Chinook Salmon is
based on length-at-date criteria.

During the year, if SWP and CVP operations were to exceed the average annual loss threshold, DWR in
coordination with Reclamation would review recent fish distribution information and operations with
the fisheries agencies at the Water Operations Management Team (WOMT) and seek technical
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assistance on future planned operations. DWR, Reclamation, USFWS, NMFS, and CDFW could elevate
an issue from WOMT to a Directors’ discussion, as appropriate.

During the year, if SWP and CVP operations exceed 50% of the annual loss threshold, DWR, in
coordination with Reclamation, would restrict OMR to a 14-day moving average OMR index that is no
more negative than -3,500 cfs, unless DWR, in coordination with Reclamation, determines that further
OMR restrictions are not required to benefit fish movement because a risk assessment shows that the
risk is no longer present based on real-time information.

The -3,500 OMR flow operational criteria adjusted and informed by this risk assessment would remain
in effect for the rest of the season. DWR and Reclamation would seek CDFW and NMFS technical
assistance on the risk assessment and real-time operations.

During the year, if Reclamation and DWR exceed 75% of the annual loss threshold, Reclamation and
DWR will restrict OMR to a 14-day moving average OMR flow index that is no more negative

than -2,500 cfs unless DWR and Reclamation determine that further OMR restrictions are not required
to benefit fish movement because a risk assessment shows that the risk is no longer present based on
real-time information.

The -2,500 OMR flow operational criteria adjusted and informed by this risk assessment will remain in
effect for the rest of the season. DWR and Reclamation will seek CDFW and NMFS technical assistance
on the risk assessment and real-time operations.

Regarding the risk assessments (identified above), DWR and Reclamation will evaluate and adjust OMR
restrictions under this section by preparing a risk assessment that considers several factors, including
but not limited to, real-time monitoring, historical trends of salmonids exiting the Delta and entering
the South Delta, fish detected in salvage, and relevant environmental conditions. Risks will be
measured against the potential to exceed the next single-year loss threshold. DWR and Reclamation
will share its risk assessment and supporting documentation with CDFW, USFWS, and NMFS; seek their
technical assistance; discuss the risk assessment and future operations with WOMT at its next meeting;
and elevate issues to the Directors as appropriate.

DWR will share its risk assessment and supporting documentation with CDFW on an as-needed basis
and seek their technical assistance if it determines the OMR requirement could be off-ramped. If CDFW
does not agree with DWR’s technical analysis, the Director of CDFW will immediately notify the
Director of DWR in writing of the disagreement. The Directors will then confer and attempt to reach a
resolution within 3 days. If within 3 days, (1) the Directors do not reach a resolution and (2) CDFW
provides an explanation and supporting documentation on how off-ramping the OMR flow
requirement would result in take that would not be minimized or fully mitigated, then DWR will not
off-ramp the OMR flow requirement. DWR will ensure that its proportional share of the OMR flow
requirement described herein is satisfied. If either or both the conditions stated above are not met,
DWR will continue with the operational change.

If during real-time operations, Reclamation and DWR were to exceed the single-year loss threshold,
Reclamation and DWR would immediately seek technical assistance from CDFW, USFWS, and NMFS, as
appropriate, on the coordinated operation of the CVP and SWP for the remainder of the OMR
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management period. In addition, Reclamation and DWR would, prior to the next OMR management
season, convene an independent panel to review the OMR Management Action. The purpose of the
independent review would be to review the actions contributing to this loss trajectory and make
recommendations on modifications or additional actions to stay within the annual loss threshold, if
any.

DWR, in coordination with Reclamation, would continue monitoring and reporting salvage at the Jones
and Tracy fish facilities. DWR and Reclamation would continue the release and monitoring of yearling
Coleman National Fish Hatchery (NFH) Late Fall-run and yearling Spring-run Chinook Salmon
surrogates.

OMR Flexibility During Delta Excess Flow Conditions

DWR, in coordination with Reclamation, may operate to a more negative OMR flow but no more
negative than -6,250 cfs to capture excess flows in the Delta. Excess flows occur typically from storm-
related events and are defined as flows in excess of that required to meet water quality control plan
flow and salinity requirements and other applicable regulations. DWR, in coordination with
Reclamation, would continue to monitor fish in real time and would operate in accordance with the
“Additional Real-time OMR Restrictions,” previously described.

Figure 3-3 shows the physical checks that would preclude implementation of an OMR flexibility action.
As shown, if any other OMR flow limit is active, an OMR flexibility action would be precluded.

Unless the following species protections occur, DWR has the discretion to capture excess flows if:

1. Integrated Early Winter Pulse Protection or additional real-time OMR restrictions are triggered and
the required OMR flow is more positive or less negative than -5,000 cfs. Under such conditions,
DWR and Reclamation have already determined that a more restrictive OMR flow is required.

2. An evaluation of environmental and biological conditions by DWR, in coordination with
Reclamation, indicates more negative OMR would likely trigger an additional real-time OMR
restriction.

3. Salvage of yearling Coleman NFH Late Fall-run (as yearling Spring-run Chinook Salmon surrogates)
exceeds 0.5% within any of the release groups.

4. DWR, in coordination with Reclamation, identifies changes in spawning, rearing, foraging,
sheltering, or migration behavior beyond those anticipated to occur under OMR management.

DWR, in coordination with Reclamation, would continue to monitor conditions and could resume
management of OMR flows to levels no more negative than -5,000 cfs if conditions indicate the
defined off-ramps are necessary to avoid additional adverse impacts. If OMR flow flexibility causes the
conditions in Real-Time OMR Limits and Performance Measures, DWR in coordination with
Reclamation would implement additional real-time OMR flow restrictions.

DWR will share its technical analysis and supporting documentation with CDFW on an as-needed basis
and seek their technical assistance if it determines the OMR flow flexibility is warranted. If CDFW does
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not agree with DWR’s technical analysis, the Director of CDFW will immediately notify the Director of
DWR in writing of the disagreement. The Directors will then confer and attempt to reach a resolution
within 3 days. If within 3 days (1) the Directors do not reach a resolution and (2) CDFW provides an
explanation and supporting documentation on how OMR flow flexibility would result in take that
would not be minimized or fully mitigated, DWR will not implement OMR flow flexibility. DWR will
ensure that its proportional share of the OMR flow requirement described herein is satisfied. If either
or both the conditions stated above are not met, DWR will continue with the operational change.

End of OMR Management

OMR flow criteria may control operations until June 30 or when the following species-specific off-
ramps have occurred, whichever is earlier.

e Longfin Smelt and Delta Smelt: When the daily mean water temperature at the CCF reaches 77
degrees Fahrenheit (°F) (25 degrees Celsius [°C]) for 3 consecutive days.

e Salmonids: When more than 95% of Winter-run Chinook Salmon and Spring-run Chinook Salmon
have migrated past Chipps Island, as determined by DWR and Reclamation’s monitoring working
group, or after daily average water temperatures at Mossdale exceed 72°F (22.2 °C) for 7 days
during June (the 7 days do not have to be consecutive).

Real-Time Decision-Making and Loss Thresholds

When real-time monitoring demonstrates that criteria in “Additional Real-Time OMR Restrictions and
Performance Objectives” are not supported, then Reclamation and DWR may confer with the Directors
of NMFS, USFWS, and CDFW if they desire to operate to a more negative OMR flow than what is
specified in “Additional Real-Time OMR Limits and Performance Objectives.” Upon mutual agreement,
the Directors of NMFS and USFWS may authorize DWR and Reclamation to operate to a more negative
OMR flow than the “Additional Real-Time OMR Restrictions,” but no more negative than -5,000 cfs.
The Director of CDFW may authorize DWR to operate to a more negative OMR flow than the
“Additional Real-Time OMR Restrictions,” but no more negative than -5,000 cfs. This process would be
separate from the risk analysis process described above.

If CDFW does not agree, the Director of CDFW will immediately notify the Director of DWR in writing of
the disagreement. The Directors will then confer and attempt to reach a resolution within 3 days. If
within 3 days (1) the Directors do not reach a resolution and (2) CDFW provides an explanation and
supporting documentation on how the action would result in take that would not be minimized or fully
mitigated, then DWR will not implement this action. DWR will ensure that its proportional share of the
OMR flow requirement described herein is satisfied. If either or both the conditions stated above are
not met, DWR will continue with the operational change.

3.3.2 MiINIMUM EXPORT RATE

Water rights, contracts, and agreements specific to the Delta include D-1641, COA and other related
agreements pertaining to CVP and SWP operations and Delta watershed users. In order to meet health
and safety needs, critical refuge supplies, and obligations to senior water rights holders, the combined
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CVP and SWP export rates at Jones Pumping Plant and Banks Pumping Plant will not be required to
drop below 1,500 cfs. Reclamation and DWR propose to use the Sacramento River, San Joaquin River,
and Delta channels to transport water to export pumping plants located in the South Delta.

3.3.3 DELTA SMELT SUMMER-FALL HABITAT ACTION

The Delta Smelt Summer-Fall Habitat Action is intended to improve Delta Smelt food supply and
habitat, thereby contributing to the recruitment, growth, and survival of Delta Smelt. The current
conceptual model states that Delta Smelt habitat should include low-salinity conditions of 0 to 6 parts
per thousand (ppt), turbidity of approximately 12 NTU, temperatures below 25°C, food availability, and
littoral or open water physical habitats (FLaSH Synthesis, pp. 15-25). The Delta Smelt Summer-Fall
Habitat Action is being undertaken recognizing that the highest-quality habitat in this large
geographical region includes areas with complex bathymetry, in deep channels close to shoals and
shallows, and in proximity to extensive tidal or freshwater marshlands and other wetlands. The Delta
Smelt Summer-Fall Habitat Action is to provide the aforementioned habitat components in the same
geographic area through a range of actions to improve water quality and food supplies.

DWR and Reclamation propose to use structured decision-making to implement Delta Smelt habitat
actions. In the summer and fall (June through October) of below-normal, above-normal and wet years,
based on the Sacramento Valley Index, the environmental and biological goals are, to the extent
practicable, the following:

e Maintain low-salinity habitat in Suisun Marsh and Grizzly Bay when water temperatures are
suitable.

e Manage the low salinity zone to overlap with turbid water and available food supplies.

e Establish contiguous low-salinity habitat from Cache Slough Complex to Suisun Marsh.

The action will initially include modifying project operations to maintain a monthly average 2 ppt
isohaline at 80 km (X2) from the Golden Gate in above-normal and wet water years in September and
October. DWR and Reclamation will also implement additional measures that are expected to achieve
additional benefits. These measures include, but are not limited to:

e Suisun Marsh Salinity Control Gates (SMSCG) operations for up to 60 days (not necessarily
consecutive) in June through October of below-normal and above-normal years. This action may
also be implemented in wet years, if preliminary analysis shows expected benefits.

e Food enhancement action (for example, those included in the Delta Smelt Resiliency Plan to
enhance food supply). These projects include the North Delta Food Subsidies and Colusa Basin
Drain project, and Suisun Marsh Food Subsidies (Roaring River distribution system reoperation).
DWR and Reclamation will monitor dissolved oxygen at Roaring River distribution system drain
location(s) during Delta Smelt food distribution actions.

These considerations (listed above) and implementation of other actions will be more fully defined and
developed through the structured decision-making or other review process. The review will include
selection of appropriate models, sampling programs, and other information to be used. The process
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will be completed prior to implementation and may be improved in subsequent years as additional
information is synthesized and reviewed, as described below.

Reclamation and DWR will develop a Delta Smelt Summer-Fall Habitat Action Plan to meet the
environmental and biological goals in years when summer-fall habitat actions are triggered. In above
normal and wet years, operating to a monthly average X2 of 80 km in September and October is the
initial operation. In every action year, Reclamation and DWR will propose, based on discussions with
the USFWS and CDFW, a suite of actions that would meet the action’s environmental and biological
goals. This action would be coordinated with Reclamation and categorized as an in-basin use for COA
purposes. In the event that Reclamation does not meet its share of the Delta outflow to meet 80 km
X2, DWR will implement its share of this action.

3.3.3.1 FooD ENHANCEMENT SUMMER-FALL ACTIONS

North Delta Food Subsidies and Colusa Basin Drain Project: DWR proposes to implement actions to
improve flow conditions in the North Delta in summer and fall, thereby facilitating downstream
transport of phytoplankton and zooplankton. While the Cache Slough Complex and the lower Yolo
Bypass are known to have relatively high levels of food resources, local water diversions create net
negative flows during summer and fall that may inhibit downstream food transport. By enhancing
summer and fall flows through the Yolo Bypass, downstream transport of food could be improved.

DWR and partners would test two different ways to improve flow conditions in the north Delta. For the
first approach, water would be provided by Sacramento River water districts, such as Reclamation
District 108 and Glenn Colusa Irrigation District. The water districts would use their facilities to move
freshwater into Colusa Drain. By adjusting the operations of Knights Landing Outfall Gates and Wallace
Weir, much of this water would be routed into the Yolo Bypass.

The second approach would use agricultural drain water in fall, which is available in fall when valley
rice fields discharge irrigation water at the end of the growing season. Agricultural drain water would
be routed into the Yolo Bypass via Knights Landing Ridge Cut.

DWR proposes flow pulses would include summer actions using fresh Sacramento River water and fall
actions using agricultural drain water from Colusa Drain. Initial results suggest that a target pulse of 27
TAF over a 4-week period would improve downstream transport of phytoplankton. This flow volume is
not sufficient to inundate floodplain in the Yolo Bypass, nor would it constitute a consumptive use of
water because the water used for this action would be allowed to move through the North Delta and
contribute to Delta outflow.

This food subsidy action is an adaptive management action that relies on monitoring and evaluation in
order to optimize its efficacy. Similarly, the action depends on partnerships with local water users
including Reclamation District 108, Glenn Colusa Irrigation District, Conaway Ranch, and Swanston
Ranch. All actions should be developed in consultation with the needs of local water users and
landowners. Food enhancement action design and implementation would be determined through the
Summer-Fall Adaptive Management process.
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Roaring River Distribution System Reoperations: Infrastructure in the Roaring River Distribution System
may help drain food-rich water from the canal into Grizzly Bay to augment Delta Smelt food supplies in
that area.

3.3.3.2 DELTA SMELT SUMMER-FALL HABITAT ACTION ADAPTIVE MANAGEMENT PLANNING

Conceptual Model

The Delta Smelt Summer-Fall Habitat Action is intended to improve Delta Smelt food supply and
habitat, thereby contributing to improved Delta Smelt habitat conditions. The current conceptual
model is that Delta Smelt habitat should include low salinity conditions of 0 to 6 ppt, turbidity of
approximately 12 NTU, temperatures below 25°C (77 °F), food availability, and littoral or open water
physical habitats (FLaSH Synthesis, pp. 15-25). The Delta Smelt Habitat Action is being undertaken
recognizing that the highest quality habitat in this large geographical region includes areas with
complex bathymetry, in deep channels close to shoals and shallows, and in proximity to extensive tidal
or freshwater marshlands and other wetlands. The Delta Smelt Habitat Action is to provide these
habitat components in the same geographic area through a range of actions to improve water quality
and food supplies.

Planning Process

The adaptive management process would be investigating the way in which SWP-CVP operations
interact with the full range of components of Delta Smelt habitat. The process would be investigating
the extent that providing flow and/or low salinity conditions of various volumes and locations improves
the quality and quantity of Delta Smelt habitat in the summer and fall, and whether Delta Smelt
survival, viability, and/or abundance improves in relation to the Delta Smelt Habitat Actions.

An adaptive management plan will be developed following issuance of the Notice of Determination
(NOD). The framework for the adaptive management plan is as follows:

e DWR and Reclamation shall form a Delta Coordination Group (Reclamation, DWR, USFWS, NMFS,
CDFW, and representatives from federal and state water contractors).

e The Delta Coordination Group would use one of the existing structured decision-making models or
adopt a new model to analyze proposed summer-fall habitat actions, making predictions regarding
the potential outcomes for various implementation scenarios. This structured decision-making
process would inform each year’s Habitat Action Plan.

e Within 6 months of signing the NOD, the Delta Coordination Group would meet to select a
structured decision-making model and complete initial model runs (and annual model runs
thereafter) testing various approaches to satisfying the environmental and biological goals, using
the available tool box of approaches.

e Each year, the Delta Coordination Group would develop a Habitat Action Plan accounting for
forecasted hydrology and temperatures over the summer and fall. The Habitat Action Plan would
describe how the proposed action would meet the environmental and biological goals of the
action. The Habitat Action Plan would include the hypotheses to be tested, the suite of actions and
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operations to test the hypotheses, and the expected outcomes. The Habitat Action Plan would be
informed by the annual results of the structured decision-making process. In recognition of the
time required for annual planning, the Habitat Action Plan process would occur every year so the
Plan would be prepared in time for review by the USFWS and CDFW in the event the action is
triggered.

e CDFW and USFWS would review the Habitat Action Plan in each year in which an action is triggered
and confirm that the impacts of the action are within what was analyzed in the BiOp and the
California Fish and Game Code Section 2081 permit, and that the action is consistent with the
project description.

e After the completion of each summer-fall habitat action, DWR and Reclamation will share
preliminary monitoring results through the Delta Coordination Group. At the beginning of the next
water year, DWR and Reclamation would provide a synthesis of the monitoring results to the Delta
Coordination Group. The Delta Coordination Group would review the synthesis of results and use
the results of the monitoring to inform a subsequent structured decision-making modeling exercise
using the tool box of available approaches.

e The Delta Smelt Summer-Fall Habitat Action would be included in the Four-Year Reviews under the
Governance section of this Proposed Action. The structured decision-making model and the multi-
year science and monitoring plan would be part of this Peer Review.

3.3.4 REeAL-TIME WATER OPERATIONS PROCESS

DWR, in coordination with Reclamation, would implement activities, monitor performance, and report
on compliance with the commitments in the Proposed Project. Implementing the proposed action
would require coordination between CDFW, DWR, USFWS, NMFS, Reclamation, and the SWP-CVP
water contractors. The federal government is proposing a Real-Time Operations Charter to facilitate
federal coordination with the State.

Investments in science, monitoring, and decision support tools since the 2008 and 2009 federal
Biological Opinions, state Consistency Determinations, and the Fish and Game Code Section 2081
permit for Longfin Smelt provide the ability to reduce reliance on professional opinion and increase the
use of qualitative and quantitative models to assess risk in real time based on the real-time monitoring
of species and relevant other physical and biological factors. While DWR and Reclamation hold the
responsibility for operating the SWP and CVP in a coordinated manner, many agencies and
organizations assist in monitoring field conditions to provide information that assists in real-time
decisions. Communication on real-time conditions and the implementation of water operations
provides assurance that DWR, in coordination with Reclamation, is meeting the commitments within
the Proposed Project.

Portions of the Proposed Project rely on real-time monitoring to inform DWR and Reclamation on how
to minimize and/or avoid stressors on listed species. The Proposed Project seeks to take advantage of
the expertise within the state and federal fish agencies in the real-time monitoring of species
distribution and life stage. DWR, in coordination with Reclamation, would then use qualitative and
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guantitative tools to perform risk analyses that inform operations. Actions to address stressors in real-
time include Old and Middle River Flow Management.

Some elements of the Proposed Project include seasonal input by the state and federal regulatory
agencies on scheduling actions to benefit the fishery. Actions requiring seasonal input from CDFW
include the Delta Smelt Summer-Fall Habitat Action.

DWR, in coordination with Reclamation, would demonstrate compliance with the commitments of the
Proposed Project and provide sufficient information for evaluation of federal initiation triggers through
regular monitoring and reporting. New information and changing conditions may exceed a federal
reinitiation trigger and could require subsequent federal ESA Section 7 consultation. As the SWP and
CVP must coordinate operations, a federal reinitiation of Section 7 consultation would require
discussions with CDFW and possible need for a permit amendment.

e Real-Time Operation participants

e Action Agencies: DWR and Reclamation

e Regulatory Agencies: USFWS, NMFS, CDFW, SWRCB, USACE

e Stakeholders: state and federal water contractors

e Decision-Making for Real-Time Operations

Nothing in this project description modifies the rights and responsibilities of the agencies. Decisions
shall be made consistent with the authorizing legislation and the regulations and policies under the
federal and state Endangered Species Acts, as appropriate.

DWR and Reclamation shall retain sole discretion for:

e Water Operations of the SWP and CVP, including allocations, under Reclamation Law and the State
Water Project, as appropriate

e Agency appropriations (budget requests, fund alignment, contracting, etc.)

e Section 7 Action Agency and Applicant (consultation)

e Coordination and cooperation with Public Water Agencies (PWAs) as required by contracts and

agreements

CDFW, USFWS, and NMFS shall retain sole discretion for:

e Consultation under Section 7 of the federal ESA and California Fish and Game Code, as appropriate
and the associated Incidental Take Statements/Permits

e Agency Appropriations
State Water Resources Control Board shall retain the sole discretion for:

e Enforcement as allowable under federal and state law (e.g., Clean Water Act and Porter-Cologne
Water Quality Control Act)

State and federal water contractors shall retain all existing authority and discretion, and are
participating in a technical and policy advisory capacity.
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DWR would continue to coordinate with USACE, as appropriate, under existing permits as wells as in
venues such as the Interagency Ecological Program. Other agencies (e.g., the U.S. Geological Survey
[USGS]) may also be involved in monitoring physical conditions in the Delta.

3.3.4.1 ANNUAL PROCESS

Reclamation and DWR will continue to provide standard reporting on real-time operations,
environmental conditions, and biological parameters, such as species distribution, life stage, and
dynamics. These data are available daily through Reclamation and DWR websites and additional tools
such as CDEC, NWIS, RWIS, SacPAS, Bay-Delta Live, and SHOWR.

Monitoring for the proposed real-time management include:

e Delta flow, temperature, and salinity stations
e Chinook Salmon biological information:

0 Juvenile abundance and timing: Implementation of OMR management (Sacramento Trawl and
Chipps Island Trawl)

0 Delta distribution: Informs OMR actions and is currently supported through beach seines,
acoustic tagging, and EDSM

Salvage count: Informs the direct impacts on listed fish

Genetic identification: Informs the salvage of listed Chinook Salmon species versus non-listed
Chinook Salmon species.

e Delta Smelt biological information:
0 Turbidity stations: Inform the potential for a “turbidity bridge” that would inform OMR actions.

0 Temperature stations: Informs the transition between life stages and the need for protective
measures.

0 Water quality stations: Track the movement of the low salinity zone and parameters associated
with the food web (e.g., chlorophyll)

0 Delta distribution: Informs the entrainment risk due to OMR actions and would be supported by
EDSM.

0 Fish condition: Informs when adults have spawned and the need for larval protections.
e Longfin Smelt biological information:

0 Water quality stations: Track the movement of the low salinity zone and parameters associated
with the food web (e.g., chlorophyll)

Delta distribution: Informs the entrainment risk due to OMR actions.

Fish condition: Informs when adults have spawned and the need for larval protections

Status and Trend Monitoring

Status and trend monitoring characterizes the population of species and their environments over time
including the impacts of stressors from sources other than the CVP and SWP. Recovery plans
characterize the status and trends differently depending upon the species in the general categories of
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abundance, production, life history diversity, and geographic diversity. In addition to the Core
Monitoring, a number of additional programs are anticipated to continue, the majority of which are
supported by Reclamation and DWR for CVP, SWP, and Delta watersheds:

e Hatchery Proportion (Constant Fractional Marking)

e Genetic Analyses of California Salmonid Populations: Parentage Based Tagging (PBT) of salmonids
in California Hatcheries

e Fall Midwater Trawl

e 20-mm Survey monitoring to determine distribution and relative abundance of Delta Smelt and
Longfin Smelt

e Spring Kodiak Trawl

e Estuarine and Marine Fish Abundance and Distribution Survey
e Smelt Larva Survey (SLS)

e Summer Townet Survey

e Environmental Monitoring Program (EMP)

The coordinated operation of the SWP requires the following deliverables throughout the year. In
addition to those identified herein, Reclamation would have additional deliverables that would be
provided to USFWS and NMFS related to the operation of the CVP.

DWR and Reclamation will provide products on the schedule identified below:

1. Monitoring Program for Core Water Operations, Ongoing
2. December through June, Weekly and Biweekly, Real-Time Species Distribution and Life Stage
3. Monthly (and as needed), Water Operation Status
4. Monthly (and/or as needed), Specific operations for:
a. Old and Middle River Reverse Flow Storm Events (December through June)
b. Delta Smelt Fall Habitat and Suisun Marsh Salinity Control Gates (May)

5. Seasonal and Annual Compliance Reporting

a. September, Annual Summary of Water Supply and Fish Operations

3.3.5 MONITORING WORKGROUPS

DWR and Reclamation would continue to convene Monitoring Workgroups as needed. Reclamation
would be solely responsible for convening Watershed Workgroups for each of the Upper Sacramento,
American, and Stanislaus watersheds. Each of Reclamation’s Watershed Workgroups would be
responsible for real-time synthesis of fisheries monitoring information and providing recommendations
on scheduling specific volumes of water for restorations actions described in the federal proposed
action. DWR, in coordination with Reclamation, would convene the Delta Monitoring Workgroup which
would be responsible for integrating species information across watersheds, including Delta Smelt,
Winter-run Chinook Salmon and other salmonids and sturgeon. In addition to the Delta Monitoring
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Workgroup, the program may include a Smelt Monitoring and Salmonid monitoring teams. The Delta
Monitoring Workgroup will include technical representatives from federal and state agencies and
stakeholders and will provide information to DWR and Reclamation on species abundance, species
distribution, life stage transitions, and relevant physical parameters.

A Water Operations Team (WOMT) comprised of agency managers will coordinate on overall water
operations to oversee the implementation of various real-time provisions. The WOMT shall be
responsible for overseeing the Watershed Monitoring Workgroups and elevating disagreements to the
Directors of CDFW, DWR, Reclamation, USFWS and NMFS, where necessary. The coordinated state and
federal monitoring group structure is as follows:

e Directors

e WOMT

e Delta Monitoring Workgroup
0 Smelt Monitoring Team
0 Salmon Monitoring Team

O Program Teams

The WOMT shall coordinate the preparation of seasonal and annual reporting in coordination with the
Watershed Monitoring Teams.

DWR would continue to coordinate with the Interagency Ecological Program for permitting and
coordination for physical and biological monitoring. It would also continue to coordinate with the
Collaborative Science and Adaptive Management Program for synthesis of monitoring and studies. In
the event that either of these groups is unwilling or unable to provide for the commitments in the
Proposed Project, DWR (in coordination with Reclamation) would confer with CDFW, USFWS, and
NMEFS on alternative implementation plans.

3.3.6 FOUR-YEAR REVIEWS

In January of 2024 and January of 2028, DWR, in coordination with Reclamation, would convene an
independent panel to review OMR management and measures to improve survival through the South
Delta and the Delta Smelt Summer-Fall Habitat Action.

Establishment of independent review panels composed of subject matter experts is a key component
of DWR proposed adaptive management approach to operation of the SWP CDFW, NMFS, and USFWS
may provide technical assistance and input regarding the panel and its panel charge. The panel would
evaluate the efficacy of these and other project actions and make recommendations.

The independent panels would review actions for consistency with applicable guidance and will
provide information and recommendations to DWR. DWR, in consultation with Reclamation, will
provide the results of the independent review to CDFW, NMFS, and USFWS. DWR will coordinate with
Reclamation to document a response to the independent review.
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3.3.7 DROUGHT AND DRY YEAR ACTIONS

DWR shall coordinate with Reclamation to develop a voluntary toolkit of drought actions that could be
implemented at the discretion of DWR and/or Reclamation. On October 1st, if the prior water year was
dry or critical, DWR, in coordination with Reclamation, shall meet and confer with USFWS, NMFS,
CDFW, and Public Water Agencies on voluntary measures to be considered if drought conditions
continue into the following year. If dry conditions continue, DWR, in coordination with Reclamation,
will regularly meet with this group (and potentially other agencies and organizations) to evaluate
hydrologic conditions and the potential for continued dry conditions that may necessitate the need for
development of a drought contingency plan (that may include actions from the toolkit) for the water
year.

By February of each year following a critical hydrologic year type, DWR, in coordination with
Reclamation, shall report on the measures employed and assess their effectiveness. The toolkit shall be
revisited at a frequency of not more than 5-year intervals.

3.3.8 CONTINUED INSTALLATION OF SOUTH DELTA TEMPORARY BARRIERS

DWR proposes to continue operating three temporary barriers at the Old River at Tracy, Middle River,
and Grant Line Canal each year, when necessary to maintain operations of agricultural water users.
These three rock barriers are designed to act as flow control structures, trapping tidal waters behind
them after a high tide. These barriers improve water levels and circulation for local South Delta farmers
and collectively are referred to as agricultural barriers.

The objectives of operating the three temporary barriers are to increase water levels, circulation
patterns, and water quality in the South Delta area for local agricultural diversions. DWR installs and
removes the temporary rock barriers at the following locations:

e Middle River near the Victoria Canal, about 0.5 mile south of the confluence of the Middle River,
Trapper Slough, and the North Canal

e Old River near Tracy, approximately 0.5 mile east of the Delta-Mendota Canal intake

e Grant Line Canal, approximately 400 feet east of the Tracy Boulevard Bridge

The agricultural barriers will continue to be installed under existing permits starting in May provided
San Joaquin River flow at Vernalis is low enough to enable installation, typically less than 5,000 cfs. All
three agricultural barriers operate until the fall and must be completed removed by November 30 of
each year. Full closure of the Grant Line Canal Barrier requires NMFS, USFWS, and CDFW approval and
a demonstrated need for the full closure based on actual conditions and modeling. Barriers would
include at least one open culvert, to allow fish passage when water temperatures are less than 22°C
(77 °F).

3.3.9 BARKER SLOUGH PUMPING PLANT OPERATIONS

BSPP diverts water from Barker Slough into the NBA for delivery in Napa County and to the Solano
County Water Agency (SCWA). The NBA intake is approximately 10 miles from the Sacramento River at
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the northwest end of Barker Slough. The maximum pumping capacity of this facility is 175 cfs. The
annual maximum diversion is 125 TAF.

DWR will work with the USFWS to develop Delta Smelt minimization measures by the end of the 2019
calendar year. These minimization measures will aim to protect larval Delta Smelt from entrainment
through the BSPP and will consider reduction in diversion through the NBA at the appropriate spring
period and appropriate water year types by using effective detection measures or an appropriate
proxy.

BSPP will be operated to protect larval Longfin Smelt from January 15 through March 31 of dry and
critically dry years. The Water Year type is as defined in D-1641 for the Sacramento River Basin. If the
Water Year type changes after January 1 to below normal, above normal, or wet, this action will be
suspended. If the Water Year type changes after January to dry or critical, this action will occur.

DWR personnel in coordination with CDFW staff will review weekly the abundance and distribution
survey data and other pertinent biological factors that influence the entrainment risk and detection of
larval Longfin Smelt at Station 716. When conditions warrant BSPP’s maximum 7-day average will not
exceed 50 cfs from January 15 through March 31 within 5 days. During the 5-day period, the rate of
diversion at BSPP will not increase. This restriction will be removed when larval Longfin Smelt are no
longer detected at Station 716.

Operation of BSPP also includes ongoing maintenance of the facility. Maintenance activities included in
the Proposed Project include fish screen cleaning, sediment removal, and aquatic weed removal. Each
of these activities is described below.

3.3.9.1 FisH SCREEN CLEANING

The 10 pump bays are individually screened with a positive-barrier fish screen consisting of a series of
flat, stainless steel, wedge-wire panels with a slot width of 3/32 inch. The screens are routinely cleaned
to prevent excessive head loss and minimize increases in localized approach velocities (CDFG 2009).

3.3.9.2 SEDIMENT REMOVAL

Sediment accumulated on the concrete apron in front of the fish screen and in the pump wells behind
the fish screen would be removed by suction dredge. Removal of sediment from within the pump wells
would occur as needed, year-round.

Removal of sediment from the front apron would occur during summer and early fall months and
during the annual NBA shutdown in March. The NBA is annually taken off-line for one to two-weeks for
routine maintenance and repairs, and the BSPP is non-operational during this period.

Sediment would be tested and disposed at a suitable location or existing landfill.

3.3.9.3 AqQuATic WEED REMOVAL

Aguatic weed removal system consists of grappling hooks attached by chains to an aluminum frame. A
boom truck, staged on the platform in front of the BSPP pumps, will lower the grappling system into
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the water to retrieve the accumulated aquatic vegetation. The removed aquatic weeds will be
transported to two aggregate base spoil sites located near the pumping plant.

Removal of aquatic weeds from the BSPP fish screens would typically occur during summer and fall
months when aquatic weed production is highest. Floating aquatic vegetation, i.e., water hyacinth,
may need to be removed during spring months if water hyacinth becomes entrained into Barker Slough
and accumulates in front of BSPP fish screens.

3.3.10 CLIFTON COURT FOREBAY OPERATIONS

Clifton Court Forebay operations included in the Proposed Project include predator management and
aquatic weed removal and disposal. Each of these operations is described below.

3.3.10.1 PREDATOR MANAGEMENT

Fish entering the CCF must travel approximately 2.1 miles across the CCF to reach the Skinner Fish
Facility. The loss of fish between the CCF Radial Gates and the Skinner Fish Facility is termed pre-screen
loss (PSL). PSL includes, but is not limited to, predation by fish, birds, and other predatory species.
Studies conducted by DWR and CDFW indicate that PSL of juvenile Chinook Salmon varies from 63% to
99% (Gingras 1997) and PSL of juvenile steelhead was 82 + 3% (Clark et al. 2009). Predation by Striped
Bass is thought to be the primary cause of high PSL in the CCF (Brown et al. 1996, Gingras 1997, Clark
et al. 2009).

DWR proposes to continue the development of predator control methods including, but not limited to:

e Continued evaluation of the performance of various predator relocation methods

e Controlling aquatic weeds

Clifton Court Forebay Predator Studies

The Predator Reduction Interim Measure is a combination of the most effective predator removal
elements of previous predator reduction efforts; the Clifton Court Forebay Predation Study, the
Predator Reduction Electrofishing Study, and the Predator Fish Relocation Study. The intent of this
interim measure is to maximize the removal of predators from Clifton Court Forebay and relocate them
to Bethany Reservoir, thereby reducing pre-screen losses.

3.3.10.2 AQuATIC WEED REMOVAL AND DISPOSAL

DWR will apply herbicides or will use mechanical harvesters on an as-needed basis to control aquatic
weeds and algal blooms in the CCF (Table 3-4). Herbicides may include Aquathol K or copper-based
herbicides. Algaecides may include peroxygen-based algaecides (e.g., PAK 27). These products are used
to control algal blooms that can degrade drinking water quality through production of taste and odor
compounds or algal toxins. Dense growth of submerged aquatic weeds can cause severe head loss and
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Table 3-4. Methods to Control Aquatic Weeds and Algal Blooms in Clifton Court Forebay

PAK 27)

Algae and Weed Control Target Period of Limits to Application Other Conditions of Use
Treatments Use
Aquathol K, an Pondweeds, As needed, |The herbicide application would not begin | The radial intake gates at the entrance to the CCF would be closed
endothall-based |Egeria densa, |from June until after the radial gates have been before application of pesticides to allow fish to move out of the
aquatic herbicide |cyanobacteria, | 28 to August | closed. targeted treatment areas and toward the salvage facility, and to
and Copper- and green 31, when Applications of Aquathol K for pondweed | Prevent any possibility of aquatic pesticides diffusing into the Delta.
based algae th? average | control will be applied at a concentration | The radial gates would remain closed for a minimum of 12 and up to 24
Fompgunds, daily water | 5f 2 to 3 ppm. Applications of copper hours after treatment, to allow the recommended contact time
including copper tcemperatu're herbicides for aquatic weed control will be | between the aquatic pesticide and the treated vegetation or
sulfate inthe CCFis | applied at a concentration of 1ppm with an | cyanobacteria in the CCF, and to reduce residual endothall
pentahydrate and atorabove |eypected dilution of 0.75 ppm dispersal in | concentrations for drinking water compliance. The radial gates would
chelathed copper 25°C the water column. Application for algal be re-opened after a minimum of 36 hours (24 hours pre-treatment
herbicides control will be applied at a concentration | closure plus 12 hours post-treatment closure).
of 0.2 to 1 ppm with expected dilution No more than 50% of the surface area of CCF will be treated at one
within the water column. time.
The radial gates would remai'n closed for | \water quality samples to monitor copper and endothall concentrations
12 t? 24. hours after completion of the within or adjacent to the treatment area, per NPDES permit
application. requirements, will be collected before, during and after application.
Peroxygen-based |Cyanobacteria | As needed, |The radial gates would be closed before No more than 50% of the surface area of CCF will be treated at one
algaecides (e.g., year-round |the application of the algaecide to prevent |time.

any possibility of the algaecide diffusing
into the Delta. The radial gates may be re-
opened immediately after the treatment,
as the required contact time would be less
than 1 minute and no residual by-product
of concern would exist.

Applied concentrations will be in the range
of 0.3 to 10.2 ppm hydrogen peroxide.

Dissolved oxygen concentration will be measured prior to and
immediately following application within and adjacent to the treatment
zone.

Notes:
°C = degrees Celsius

CCF = Clifton Court Forebay
CDFW = California Department of Fish and Wildlife
DWR = California Department of Water Resources
ESA = federal Endangered Species Act

NMFS = National Marine Fisheries Service
NPDES = National Pollutant Discharge Elimination System

ppm = parts per million

USFWS = U.S. Fish and Wildlife Service
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pump cavitation at Banks Pumping Plant when the stems of the rooted plant break free and drift into
the trash racks. This mass of uprooted and broken vegetation essentially forms a watertight plug at the
trash racks and vertical louver array. The resulting blockage necessitates a reduction in the pumping
rate of water to prevent potential equipment damage through cavitation at the pumps and excessive
weight on the louver array causing collapse of the structure. Cavitation creates excessive wear and
deterioration of the pump impeller blades. Excessive floating weed mats also reduce the efficiency of
fish salvage at the Skinner Fish Facility. Ultimately, this all results in a reduction in the volume of water
diverted by the SWP. In addition, dense stands of aquatic weeds provide cover for unwanted predators
that prey on listed species within the CCF. Aquatic weed control is included as a conservation measure
to reduce mortality of ESA-listed fish species within the CCF (see Section 3.11.3, Skinner Fish Facility
Improvements).

Mechanical Removal

Mechanical methods are used to manually remove aquatic weeds. A debris boom and an automated
weed rake system continuously remove weeds entrained on the trash racks. During high weed load
periods such as late summer and fall when the plants senesce and fragment or during periods of
hyacinth entrainment, boat-mounted harvesters are operated on an as-needed basis to remove
aquatic weeds in the Forebay and the intake channel upstream of the trash racks and louvers. The
objective is to decrease the weed load on the trash racks and to improve flows in the channel.
Effectiveness is limited due to the sheer volume of aquatic weeds and the limited capacity and speed
of the harvesters. Harvesting rate for a typical weed harvester ranges from 0.5 to 1.5 acres per hour or
4 to 12 acres per day. Actual harvest rates may be lower due to travel time to off-loading sites, unsafe
field conditions such as high winds, and equipment maintenance.

Aquatic Herbicide Application

Aguatic weed and algae treatments would occur on an as-needed basis depending upon the level of
vegetation biomass, the cyanotoxin concentration from the harmful algal blooms (HABs), or the
concentration of taste and odor compounds. The frequency of aquatic herbicide applications to control
aquatic weeds is not expected to occur more than twice per year, as demonstrated by the history of
past applications. Aquatic herbicides are ideally applied early in the growing season when plants are
susceptible to them during rapid growth and formation of plant tissues; or later in the season, when
plants are mobilizing energy stores from their leaves towards their roots for overwintering senescence.
The frequency of algaecide applications to control HABs is not expected to occur more than once every
few years, as indicated by monitoring data and demonstrated by the history of past applications.
Treatment areas are typically about 900 acres, and no more than 50% of the 2,180 total surface acres.

Aquatic weed assemblages change from year to year in the CCF from predominantly Egeria densa to
one dominated by curly-leaf pondweed, sago pondweed, and southern naiad. To effectively treat a
dynamic aquatic weed assemblage and HABs, multiple aquatic pesticide compounds are required to
control aquatic weeds and algal blooms in the CCF. The preferred products are the following:
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e Aquathol K, an endothall-based aquatic herbicide that is effective on pondweeds

e Copper-based compounds that are effective on E. densa, cyanobacteria, and green algae; copper-
based aquatic herbicides, including copper sulfate pentahydrate and chelated copper herbicides

e Peroxygen-based algaecides (e.g., PAK 27) that are effective on cyanobacteria

Aquathol K

The dipotassium salt of endothall is used for control of aquatic weeds and is the active ingredient in
Aquathol® K (liquid formulation). Aquathol K is a widely used herbicide to control submerged weeds in
lakes and ponds, and the short residual contact time (12 to 48 hours) makes it effective in both still and
slow-moving water. Aquathol K is effective on many weeds, including hydrilla, milfoil, and curly-leaf
pondweed, and begins working on contact to break down cell structure and inhibit protein synthesis.
Without the ability to grow, the weed dies. Full kill takes place in 1 to 2 weeks. As weeds die, they sink
to the bottom and decompose. Aquathol K is not effective at controlling E. densa.

Aqguathol K is registered for use in California and has effectively controlled pondweeds and southern
naiad in the CCF and in other lakes. Endothall has low acute and chronic toxicity effects on fish. The
LC50 for salmonids is 20 to 40 times greater than the maximum concentration allowed to treat aquatic
weeds. The U.S. Environmental Protection Agency (EPA) maximum concentration allowed for Aquathol
Kis 5 ppm. A recent study (Courter et al. 2012) of the effect of Cascade® (same endothall formulation
as Aquathol K) on salmon and steelhead smolts showed no sublethal effects until exposed to 9 to 12
ppm, that is, two to three times greater than the 5 ppm maximum concentration allowed by the EPA
and about four to six times greater than the 2 to 3 ppm applied in past CCF treatments. In the study,
steelhead and salmon smolts showed no statistical difference in mean survival between the control
group and treatment groups, however, steelhead showed slightly lower survival after 9 days at 9 to 12
ppm. Based on the studies with salmonids, Aquathol K applied at or below the EPA maximum allowable
concentration of 5 ppm poses a low to no toxicity risk to salmon, steelhead, and other fish. No studies
have assessed the exposure risk to Green Sturgeon.

When aquatic plant survey results indicate that pondweeds are the dominant species in the CCF,
Aguathol K will be selected due to its effectiveness in controlling these species. Aquathol K will be
applied according to the label instructions, with a target concentration dependent upon plant biomass,
water volume, and forebay depth. The target concentration of treatments is 2 to 3 ppm, which is well
below the concentration of 9 to 12 ppm where sublethal effects have been observed (Courter et al.
2012). DWR monitors herbicide concentration levels during and after treatment to ensure levels do not
exceed the Aquathol K application limit of 5 ppm. Additional water quality testing may occur following
treatment for drinking water intake purposes. Samples are submitted to a laboratory for analysis.
There is no “real time” field test for endothall. No more than 50% of the surface area of the CCF will be
treated at one time. A minimum contact time of 12 hours is needed for biological uptake and
treatment effectiveness, but the contact time may be extended up to 24 hours to reduce the residual
endothall concentration for National Pollutant Discharge Elimination System (NPDES) compliance
purposes.
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Copper Based Aquatic Herbicides and Algaecides

Copper herbicides and algaecides include chelated copper products and copper sulfate pentahydrate
crystals. When aquatic plant survey results indicate that E. densa is the dominant species, copper-
based compounds will be selected due to their effectiveness in controlling this species. Application of
Aguathol K does not affect E. densa. Copper-based algaecides are effective at controlling algal blooms
(cyanobacteria) that produce cyanotoxins or taste and odor compounds.

Copper herbicides and algaecides will be applied in a manner consistent with the label instructions,
with a target concentration dependent upon target species and biomass, water volume and the depth
of the forebay. Applications of copper herbicides for aquatic weed control will be applied at a
concentration of 1 ppm with an expected dilution to 0.75 ppm upon dispersal in the water column.
Applications for algal control will be applied at a concentration of 0.2 to 1 ppm with expected dilution
within the water column. DWR will monitor dissolved copper concentration levels during and after
treatment to ensure levels do not exceed the application limit of 1 ppm, per NPDES permit required
procedures. Treatment contact time will be up to 24 hours. If the dissolved copper concentration falls
below 0.25 ppm during an aquatic weed treatment, DWR may opt to open the radial gates after 12
hours but before 24 hours to resume operations. Opening the radial gates prior to 24 hours would
enable the rapid dilution of residual copper and thereby shorten the exposure duration of ESA-listed
fish to the treatment. No more than 50% of the surface area of the CCF will be treated at one time.

Peroxygen-based Algaecides

The PAK 27 algaecide active ingredient is sodium carbonate peroxyhydrate. An oxidation reaction
occurs immediately upon contact with the water destroying algal cell membranes and chlorophyill.
There is no contact or holding time requirement, as the oxidation reaction occurs immediately and the
byproducts are hydrogen peroxide and oxygen. There are no fishing, drinking, swimming, or irrigation
restrictions following the use of this product. PAK 27 has NSF/ANSI Standard 60 Certification for use in
drinking water supplies at maximum-labeled rates and is certified for organic use by the Organic
Materials Reviews Institute (OMRI).

PAK 27, or an equivalent product, will be applied in a manner consistent with the label instructions,
with permissible concentrations in the range of 0.3 to 10.2 ppm hydrogen peroxide. No more than 50%
of the surface area of the CCF will be treated at one time.

Herbicide Application Procedure

The following are operational procedures to minimize impacts on listed species during aquatic
herbicide treatment for application of Aquathol K and copper-based products and algaecide treatment
for application of peroxide-based algaecides in the CCF:

e Apply Aquathol K and copper-based aquatic pesticides, as needed, from June 28 to August 31.

e Apply Aguathol K and copper-based aquatic pesticides, as needed, prior to June 28 or after August
31 if the average daily water temperature within the CCF is at or above 77°F (25°C) and if Delta
Smelt, salmonids, and Green Sturgeon are not at additional risk from the treatment, as confirmed
by NMFS and USFWS.
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O Prior to treatment outside of the June 28 to August 31 time frame, DWR will notify and confer
with NMFS and USFWS on whether ESA-listed fish species are present and at risk from the
proposed treatment.

e Apply Aquathol K and copper-based aquatic pesticides, as needed, during periods of activated Delta
Smelt and salmonid protective measures and when the average daily water temperature in the CCF
is below 77°F (25°C) if the following conditions are met:

O Prior to treatment outside of the June 28 to August 31 time frame, DWR will notify and confer
with NMFS and USFWS on whether ESA-listed fish species are present and at risk from the
proposed treatment.

0 The herbicide application does not begin until after the radial gates have been closed for 24
hours or after the period of predicted Delta Smelt and salmonid survival within the CCF (e.g.,
after predicted mortality has occurred due to predation or other factors) has been exceeded.

0 The radial gates remain closed for 24 hours after the completion of the application unless it is
conferred that rapid dilution of the herbicide would be beneficial to reduce the exposure
duration to listed fishes present within the CCF.

e Apply peroxygen-based aquatic algaecides, as needed, year-round.

e There are no anticipated impacts on fish with the use of peroxygen-based aquatic algaecides in the
CCF during or following treatment.

e Monitor the salvage of listed fish at the Skinner Fish Facility prior to the application of the aquatic
herbicides and algaecides in the CCF.

e For Aquathol K and copper compounds, the radial intake gates will be closed at the entrance to the
CCF prior to the application of pesticides to allow fish to move out of the targeted treatment areas
and toward the salvage facility and to prevent any possibility of aquatic pesticide diffusing into the
Delta.

e For Aquathol K and copper compounds, the radial gates will remain closed for a minimum of 12 and
up to 24 hours after treatment to allow for the recommended duration of contact time between
the aquatic pesticide and the treated vegetation or cyanobacteria in the forebay, and to reduce
residual endothall concentration for drinking water compliance purposes. (Contact time is
dependent upon pesticide type, applied concentration, and weed or algae assemblage.) Radial
gates would be reopened after a minimum of 36 hours (24 hours pre-treatment closure plus 12
hours post-treatment closure).

e For peroxide-based algaecides, the radial gates will be closed prior to the application of the
algaecide to prevent any possibility of the algaecide diffusing into the Delta. The radial gates may
reopen immediately after the treatment, as the required contact time is less than 1 minute and
there is no residual by-product of concern.

e Application will be made by a licensed applicator under the supervision of a California Certified Pest
Control Advisor.

e Aquatic herbicides and algaecides will be applied by boat or by aircraft.
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O Boat applications will be by subsurface injection system for liquid formulations and by a boat-
mounted hopper dispensing system for granular formulations. Applications would start at the
shoreline and move systematically farther offshore, enabling fish to move out of the treatment
area.

0 Aerial applications of granular and liquid formulations will be by helicopter or aircraft. No aerial
spray applications will occur during wind speeds above 15 mph to prevent spray drift.

e Application would be to the smallest area possible that provides relief to SWP operations or water
guality. No more than 50% of the CCF will be treated at one time.

e Water quality samples to monitor copper and endothall concentrations within or adjacent to the
treatment area, per the NPDES permit requirements, will be collected before, during and after
application. Additional water quality samples may be collected during the following treatment for
drinking water compliance purposes. No monitoring of copper or endothall concentrations in the
sediment or detritus is proposed.

e No monitoring of peroxide concentration in the water column will occur during and after
application as the reaction is immediate and there is no residual by-product of concern. Dissolved
oxygen concentration will be measured prior to and immediately following application within and
adjacent to the treatment zone.

e A spill prevention plan will be implemented in the event of an accidental spill.

Aquatic weed and algae treatments would occur on an as-needed basis. The timing of application is an
avoidance measure and is based on the life history of Chinook Salmon and steelhead in the Central
Valley’s Delta region and of Delta Smelt. Green Sturgeon are present in the area year-round.
Migrations of juvenile Winter-run Chinook Salmon and Spring-run Chinook Salmon primarily occur
outside of the summer period in the Delta. Central Valley Steelhead have a low probability of being in
the South Delta during late June, when temperatures exceed 77°F (25°C), through the first rainfall flush
event, which can occur as late at December in some years (Grimaldo 2009). Delta Smelt are not
expected to be in the CCF during this time period. Delta Smelt are not likely to survive when water
temperatures reach a daily average of 77°F (25°C), and they are not expected to occur in the Delta
prior to the first flush event. Therefore, the likelihood of herbicide exposure to Chinook Salmon,
Central Valley Steelhead, and Delta Smelt during the proposed herbicide treatment time frame in the
CCF is negligible.

Additional protective measures will be implemented to prevent or minimize adverse impacts from
herbicide applications. As described above, applications of aquatic herbicides and algaecides will be
contained within the CCF. The radial intake gates to the CCF will be closed prior to, during, and
following the application. The radial gates will remain closed during the recommended minimum
contact time based on herbicide type, application rate, and aquatic weed or algae assemblage. In
addition, following the gate closure and prior to the applications of Aquathol K and copper-based
pesticides, the water is drawn down in the CCF via the Banks Pumping Plant. This drawdown helps
facilitate the movement of fish in the CCF toward the fish diversion screens and into the fish protection
facility, lowers the water level in the CCF to decrease the total amount of herbicide needed to be
applied per volume of water, and aids in the dilution of any residual pesticide post-treatment.
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Following reopening of the gates and refilling of the CCF, the rapid dilution of any residual pesticide
and the downstream dispersal of the treated water into the California Aqueduct via the Banks Pumping
Plant will reduce the exposure time of any ESA-listed fish species present in the CCF.

Avoidance and Minimization Practices

DWR implements the following best management practices during aquatic weed harvesting at the CCF
to avoid and minimize potential impacts on sensitive resources:

e A pre-construction survey for nesting birds and burrowing owls is conducted by a qualified biologist
within 2 weeks prior to the start of work. If burrowing owls are observed within 500 feet of the
Proposed Project, non-disturbance buffers are established and/or a qualified biological monitor is
present during disposal activities.

e On the first day of work, and as needed once work has begun, a qualified biologist surveys for
floating grebe nests within the CCF and identifies avoidance areas to prevent take of nests.

e All on-site personnel participate in environmental awareness training for special-status species with
the potential to occur in the project area.

e If any wildlife is observed within the aquatic weed removal and disposal areas, work is halted
immediately and the wildlife are allowed to move out of the area on their own.

e Work does not take place during rain events or within 24 hours of significant precipitation when
special-status species could potentially be traveling to breeding ponds.

e Aquatic weed disposal and vehicle travel is contained within the established roadways and
identified work area.

3.3.11 SKINNER FiSH FACILITY IMPROVEMENTS

The Skinner Fish Facility has behavioral barriers to keep fish away from the pumps that lift water into
the California Aqueduct. Large fish and debris are directed away from the facility by a 388-foot-long
trash rack. Smaller fish are diverted from the intake channel into bypasses by a series of behavioral
barriers (metal louvers), while the main flow of water continues through the louvers and toward the
pumps. These fish pass through a secondary system of louvers or screens and pipes into seven holding
tanks, where a subsample is counted and recorded. The salvaged fish then are returned to the Delta in
oxygenated tank trucks. The sampling frequency at Skinner Fish Facility is generally 30 minutes of every
2 hours, but may be reduced based upon the presence of excessive numbers of fish or debris based
upon procedures developed by CDFW. See Appendix G of the 2019 Biological Assessment for a
summary of study results (Reclamation 2019).

DWR proposes to continue to salvage fish with the Skinner Fish Facility which is located about 2 miles
upstream from the Banks Pumping Plant. In addition, DWR proposes the following:
e Operational changes to salvage release scheduling and location to reduce post-salvage predation

e Continued refinement and improvement of the fish sampling and hauling procedures and
infrastructure to improve the accuracy and reliability of data and fish survival
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3.3.12 LONGFIN SMELT SCIENCE PROGRAM

CDFW, DWR and the State Water Contractors (SWC) entered into an agreement in 2014 to implement
a multiyear Longfin Smelt Science Program. The Longfin Science Program was described in a Study
Planthat identified the Napa River, Coyote Creek, and other areas that required further study of
environmental factors affecting the species distribution and reproduction. In addition, the Study Plan
focused studies on sampling efficiency, including time of day, water transparency, and tidal conditions.
The Study Plan was intended to address eight research questions, six of which will be examined over
the course of an initial 5-year period of field study and data analysis. The Longfin Smelt Science
Program would be continued. An updated Study Plan would be developed jointly with DWR, CDFW and
the SWC and would address issues that include external issues influencing population abundance,
distribution, and catchability, including vertical migration behavior and water transparency.

3.3.13 CoNbpucT FURTHER STUDIES TO PREPARE FOR DELTA SMELT REINTRODUCTION FROM STOCK
RAISED AT THE UC DAVIS FiISH CONSERVATION AND CULTURAL LABORATORY

DWR is proposing to continue supporting the operation and research being conducted by the
University of California, Davis (UC Davis), Fish Conservation and Culture Laboratory (FCCL).

The two main goals of the FCCL are to maintain a refuge Delta Smelt population in captivity that is as
genetically close as possible to the wild population and provide a safeguard against extinction. The
culture technique has been improved continuously over the years and the survival rate of cultured
Delta Smelt at the FCCL is high (UC Davis 2019).

The FCCL is undertaking multiple research projects that will continue to add to the understanding of
Delta Smelt and other species. The laboratory works collaboratively with other researchers from
different agencies and institutions, assisting them with research projects and providing them with
experimental fish populations of all life stages. The FCCL currently is expanding and renovating existing
facilities, increasing the capacity for culture and research. Ongoing and future studies include the
following:

e The FCCL currently is conducting studies to characterize and better understand Delta Smelt
spawning behavior. Because spawning behavior has never been observed in the wild and has not
been formally described yet, it is unclear how and where Delta Smelt naturally spawn. In ongoing
experiments, the laboratory is conducting studies that characterize Delta Smelt spawning behavior
under natural conditions and examining spawning substrate preferences. The findings from these
studies will be critical to continued recovery and conservation efforts.

e The FCCL is investigating the optimum conditions for hatching Delta Smelt eggs in the wild. The
current laboratory practice has been optimized to hatch good-quality eggs within 10 days of
spawning, although it is important to consider the conditions in which the eggs are spawned in the
wild. The laboratory is studying the effects of salinity and flow rate on the survival and condition of
Delta Smelt eggs. This information will inform the proposed egg frame trials as well as the
conservation of suitable breeding grounds.
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e The FCCL is testing the possibilities of using an egg frame, created by the Lake Suwa Fishing
Collective in Hokkaido, Japan for future restoration of Delta Smelt in the Delta. The frame was
designed for hatching Wakasagi (Hypomesus nipponensis) into a body of water with constant flow.
The water flow condition around the eggs in the frame will be studied using computational flow
dynamics, and the results will be used to suggest a suitable environment for applying the egg frame
in the Delta.

e The FCCL is taking steps toward promoting survival of individual families by conducting trials using
small culture containers that can rear single families at a time. This method could reduce
competition between families and increase the survival of each individual family. The FCCL is
carrying out trials to assess this factor by individually incubating an equal number of eggs from one,
four, or eight family groups; parentage analysis will assess the survival of each family in these
groups.

e The FCCL was able to increase survival rates to a level sufficient for the successful culturing of Delta
Smelt from the egg through adult stage; the first complete life cycle in captivity was established in
2000-2001. Currently, the FCCL focuses on improving existing rearing techniques, with the goals of
increasing the system’s efficacy and rearing success. Some of the laboratory’s current areas of
emphasis are as follows:

0 Tank size and system parameters: As fish develop from newly hatched larvae to adults, they are
transferred multiple times between fish-rearing systems to fulfill the needs of each life stage.
Black interior tanks are used for all fish, as clear and acrylic tanks have been found to stress fish.
Light is administered to the tanks, with varying intensities corresponding to what has been
deemed optimal for each life stage. Each recirculating system provides ultraviolet (UV)
sterilization, both particle and biological filtration, and heat pumps for temperature control.
Currently, the FCCL is testing stocking densities and feeding rates for each tank and also is
developing smaller culturing systems for research purposes.

0 Turbidity effect: Early-larval and late-larval stages require different turbidity environments to
promote feeding. Although it is not completely understood why larval stages require turbidity,
it is thought that the suspended particles provide a visual contrast that enables larval stages to
better find their prey. Turbidity is introduced via the addition of concentrated algae. As fish
mature into the adult stage, algal addition gradually is decreased to gently transition the fish
into clearer water environments.

0 Weaning strategies: As the smelt develop, they are transitioned from a live prey diet to a dry
feed diet. The FCCL currently is researching this topic to determine the best time for weaning.

0 Salinity: In their natural environment, Delta Smelt inhabit estuary areas of relatively low
salinity. The precise environmental salinity values vary seasonally, in accordance with each
year’s freshwater availability. In collaboration with researchers at UC Davis, the FCCL is
conducting experiments that analyze the physiological effects of salinity on Delta Smelt.
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3.3.14 CONTINUE STUDIES TO ESTABLISH A DELTA FISH SPECIES CONSERVATION HATCHERY

The Delta Smelt (Hypomesus transpacificus) is currently in severe decline within its native range in the
Sacramento-San Joaquin Delta. Delta Smelt have declined to such low numbers that it is difficult to
detect them in traditional surveys, and it is possible that the species cannot sustain itself without
additional recovery actions. In an effort to conserve the species, a refuge population has been
maintained at the UC Davis FCCL in Byron, CA since 2006 (a smaller population exists as a backup to the
FCCL at Livingston Stone Hatchery in Shasta Lake, CA). The refuge population provides fish for research
purposes, but more importantly, is a reservoir of Delta Smelt genetic diversity that has been specifically
managed for potential wild population supplementation or reintroduction.

Currently, FCCL fish have not been released into the Delta, except as part of a predation study in a
South Delta fish facility (Castillo et al. 2012). Yet under the present circumstances, there is a need to at
least have an emergency plan to guide possible release of refuge fish into the wild. Logic suggests that
the easiest and most effective course of action at present may be to supplement the wild population
before it goes extinct. Unfortunately, little is known about the most effective way to release Delta
Smelt into the Delta for the purpose of recovering the species.

In recognition of this issue, since 2017 DWR has facilitated studies with the overarching goal of
determining the best methods to manage Delta Smelt releases from the refuge population to benefit
the wild with maximum survival, retention of genetic diversity, and minimal risk to the wild population.
A first step was the organization of a public workshop that identified some of the major scientific
uncertainties and to guide future studies (Lessard et al. 2018). This workshop has led to DWR’s
collaborative work with UC Davis, USFWS, CDFW, and Reclamation to conduct initial investigations. The
current work plan includes work on genetics, pathology, behavior, a Hatchery and Genetic
Management Plan, and test use of hatchery fish in experimental enclosures placed in the wild.
Ultimately, the goal of this work is to develop an adaptive population supplementation plan that will
assemble current knowledge about Delta Smelt, describe successful supplementation/reintroduction
approaches for other fish species, identify research priorities, recommend monitoring approaches for
evaluating supplementation strategies, and detail facility upgrade requirements for the refuge
population.

DWR is proposing to continue collaborative laboratory and field work to develop a strategy for
successful reintroduction of Delta Smelt to their natural environment in the wild and prevention of
extinction. Since previous field work on hatchery Smelt required the project team to secure CESA
coverage for this project, we propose to include this work in our Project Description to allow continued
laboratory and field research to support possible future supplementation. As in previous years, the
work would be led by a hatchery advisory team, which could be the existing multi-agency group
(CDFW, USFWS, Reclamation, DWR, UC Davis, USGS) or a potential new group organized by CDFW and
USFWS.

For 2020 it is anticipated that the primary research activities will be deployment of custom smelt cages
in multiple habitats (channel, tidal wetlands) and geographic areas (Suisun, Sacramento River, north
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Delta), genetic analysis of the wild and hatchery population, pathology, and behavioral studies. The
specific details of the work will be subject to input and review by the agency hatchery advisory group.

No construction will occur as part of this proposal. Similarly, none of these studies are intended to
directly augment the smelt population. Depending on study results, future decisions to proceed with
supplementation would be subject to separate reviews under CESA, FESA, and CEQA.

3.3.15 WATER TRANSFERS

DWR and Reclamation propose to continue facilitating transfers of SWP water and other water
supplies through CVP and SWP facilities, including north-to-south transfers and north-to-north
transfers. The quantity and timing of Keswick releases would be similar to those that would occur
absent the transfer. Water transfers would occur through various methods, including, but not limited
to, groundwater substitution, release from storage, and cropland idling, and would include individual
and multi-year transfers. The effects of developing supplies for water transfers in any individual year or
a multi-year transfer is evaluated outside of this proposed action. North-to-South water transfers
would occur from July through November in total annual volumes up to those described in Table 3-5.

Table 3-5. Proposed Annual North-to-South Water Transfer Volume

Water Year Type Maximum Transfer Amount (TAF)
Critical Up to 600
Dry (following Critical) Up to 600
Dry (following Dry) Up to 600
All other years Up to 360

Note:
TAF = thousand acre-feet

As part of this proposed action, DWR and Reclamation will provide a transfer window from July 1
through November 30. Real-time operations may restrict transfers within the transfer window so that
Reclamation and DWR can meet other authorized project purposes, e.g., when pumping capacity is
needed for CVP or SWP water.

3.3.16 ADAPTIVE MANAGEMENT PLAN

The Adaptive Management Plan (AMP) will be carried out to evaluate the efficacy of the operations
and activities stated below. An Adaptive Management Team (AMT) will be established to carry out this
AMP. The AMT will oversee efforts to monitor and evaluate the operations and related activities. In
addition, the AMT will use structured decision-making to assess the relative costs and benefits of those
operations and activities. The AMT will also identify proposed adaptive management changes to those
operations and activities. The AMP will be developed before issuance of, and could be incorporated
into, the ITP DWR is seeking for CESA coverage for the Proposed Project. Any proposed adaptive
management changes should provide equivalent or superior conservation benefits to the listed species
at equal or lesser societal costs. The objectives of the AMP are to: (i) continue the long-term operation
of the SWP in a manner that improves water supply reliability and water quality consistent with
applicable laws, contractual obligations, and agreements and (ii) use the knowledge gained from the
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scientific study and analysis described in the AMP to avoid, minimize and fully mitigate the adverse
effects of SWP operations on CESA-listed aquatic species.

More specifically, the intent of this AMP is to:
e Create an adaptive management plan for ongoing SWP operations, as it operates in coordination
with the CVP that will assist DWR in complying with applicable California law, including CESA.

e De