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Foreword

ulletin 132-16, Management of the California State Water

Project, continues the Bulletin 132 annual series begun in 1963.

Bulletin 132-16 reports water supply planning, construction, financing,
management, and operation activities of the State Water Project (SWP).
Appendix B contains data and computations used to determine the SWP water
contractors’ Statements of Charges for 2017. Appendix B was previously
printed and distributed to SWP water contractors to document and support
calculation of contractors’ annual charges.

The Bulletin discusses significant events and issues that affected
SWP management and operations from January 1, 2015, through
December 31, 2015.

Bulletin 132-16 also discusses water supply and delivery, Delta resources and
environmental issues, local assistance programs, power resources, recreation,
and financial analysis of the SWP.

Please note that the water delivery figures listed are accurate at the time of
this publication, but small volumes of water may be reclassified over time
pursuant to long-term water supply contract provisions. If your research
requires more current data than were available at the time of publication,
please consult the most recent edition of Bulletin 132, or contact Department
of Water Resources staff in the State Water Project Analysis Office.

-

e i-{-_,uz‘x_kat_ !‘\ B

William A. Croyle
Acting Director
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California Water Commission

The California Water Commission consists of nine members appointed by the
Governor and confirmed by the Senate. Seven members are chosen for their
expertise related to the control, storage, and beneficial use of water, and two
are chosen for their knowledge of the environment. The commission advises
the Director of the Department of Water Resources (DWR) on matters within
DWR's jurisdiction, approves rules and regulations, and monitors and reports
on the construction and operation of the State Water Project (SWP).

The roles and responsibilities of the California Water Commission are defined
in the Water Code, Government Code, and Code of Civil Procedure.

The commission’s SWP-specific responsibilities are to:
e conduct an annual review of the construction and operation of the SWP

and report to DWR and the Legislature with any recommendations (Water
Code Section 165);

 hold public hearings on all additional facilities proposed to be added
to the SWP and name any new facilities (Water Code Sections 161.5
and 166); and

 adopt a resolution of necessity, and give each affected person a venue to
be heard, before DWR may commence an eminent domain proceeding
(Code of Civil Procedure Section 1245.210).

The California Water Commission’s Executive Officer is Joseph Yun, and the
Commission members at the time of publication are:

Carol Baker, Vice-Chair
Andrew Ball
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Acronyms and Abbreviations

Symbols

pg/L micrograms per liter
BS/cm microsiemens per centimeter

A

AB Assembly Bill
af acre-feet/acre-foot
AWMP Agricultural Water Management Plan

B

Bay-Delta Estuary San Francisco Bay/Sacramento-San Joaquin Delta
Estuary

Bay-Delta Plan Water Quality Control Plan for the San Francisco Bay/
Sacramento-San Joaquin Delta Estuary

BDCP Bay Delta Conservation Plan

BiOp biological opinion

C

CAISO California Independent System Operator

California State Parks California Department of Parks and Recreation
C.A.S.T. Catch A Special Thrill

CDPH California Department of Public Health

CEQA California Environmental Quality Act

CESA California Endangered Species Act

CFR Comprehensive Facility Review

cfs cubic feet per second

CIMIS California Irrigation Management Information System
Corps U.S. Army Corps of Engineers

CVC Cross Valley Canal

CVP Central Valley Project

CWC California Water Code

D

D-1641 State Water Resources Control Board, Water Right Decision 1641
DCP drought contingency plan

DDA Davis-Dolwig Act

Delta Sacramento-San Joaquin Delta Sacramento-San Joaquin Delta Estuary
DFW Department of Fish and Wildlife
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XXX

DO dissolved oxygen

DOE Division of Engineering

DSB Dam Safety Branch

DSC Delta Stewardship Council
DSM2 Delta Simulation Model 2
DSOD Division of Safety of Dams
DSRB Director’s Safety Review Board
DWR Department of Water Resources

E

EC electrical conductivity, specific conductance, or specific conductivity
EIR environmental impact report

EIS environmental impact statement

EO Executive Order

EPA U.S. Environmental Protection Agency

ESA federal Endangered Species Act

F

FERC Federal Energy Regulatory Commission
FRFH Feather River Fish Hatchery

FRP Fish Restoration Program

ft feet

G

GHG greenhouse gas
GLC Glorious Land Company

H

HEA Habitat Expansion Agreement
Hyatt-Thermalito Hyatt Pumping-Generating Plant and Robie Thermalito
Pumping-Generating Plant

I

IRWM Integrated Regional Water Management

K

kV kilovolt
kWh kilowatt hour

L

LADWP Los Angeles Department of Water and Power
LTMS Long-Term Management Strategy
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M

m meters

maf million acre-feet

MCL maximum contaminant level

MeHg methylmercury

mg/L milligrams per liter

MIB 2-methylisoborneol

MIDS Morrow Island Distribution System
MME Mercury Monitoring and Evaluation
MRTU Market Redesign and Technology Upgrade
mS/cm millisiemens per centimeter

MW megawatt

MWh megawatt hour

MWQI Municipal Water Quality Investigations
MWQP Municipal Water Quality Program
MWT McCormack-Williamson Tract

N

NDOI Net Delta Outflow Index

NEPA National Environmental Policy Act

NERC North American Electric Reliability Corporation
NOAA Fisheries National Marine Fisheries Service
NVE NV Energy

(o)

O&M Division of Operations and Maintenance
OMP&R operations, maintenance, power, and replacement
OM&R operations, maintenance, and replacement

P

PAO Public Affairs Office

PFMA Potential Failure Mode Analysis
PFR Periodic Facility Review

PG&E Pacific Gas & Electric Company
PSP proposal solicitation package

Q

QSA Quantification Settlement Agreement

R

Reclamation Bureau of Reclamation
RETI Renewable Energy Transmission Initiative
RFWE recreation and fish and wildlife enhancement
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RIMPR Renewable Integration Market and Product Review
RM River Mile

RST rotary screw traps

RWQCB Regional Water Quality Control Board

S

Sacramento Valley 40-30-30 Index Sacramento Valley Water Year
Hydrologic Classification

San Joaquin Valley 60-20-20 Index San Joaquin Valley Water Year
Hydrologic Classification

SARMP Settlement Agreement Recreation Management Plan

SB Senate Bill

SBA South Bay Aqueduct

SCE Southern California Edison

SDIP South Delta Improvements Program

SJR San Joaquin 4 Rivers

SMPA Suisun Marsh Preservation Agreement

SMSCG Suisun Marsh Salinity Control Gates

SRR Sacramento River Region

SWP State Water Project

SWPAO State Water Project Analysis Office

SWRCB State Water Resources Control Board

T

THg total mercury
TLR Tulare Lake Region
TUCP temporary urgency change petition

U
USFWS U.S. Fish and Wildlife Service

w

WQCP water quality control plan

Y

Yuba Accord Lower Yuba River Accord
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SWP Long-term Water Contractors

The State Water Project long-term water supply contractors are listed below, followed

by shortened forms of their names that are used in Bulletin 132.

Alameda County Flood Control and Water Conservation
District, Zone 7

Alameda County Water District

Antelope Valley-East Kern Water Agency

Castaic Lake Water Agency

City of Yuba City

Coachella Valley Water District

County of Butte

County of Kings

Crestline-Lake Arrowhead Water Agency

Desert Water Agency

Dudley Ridge Water District

Empire West Side Irrigation District

Kern County Water Agency

Littlerock Creek Irrigation District

The Metropolitan Water District of Southern California
Mojave Water Agency

Napa County Flood Control and Water Conservation District
Oak Flat Water District

Palmdale Water District

Plumas County Flood Control and Water Conservation District
San Bernardino Valley Municipal Water District

San Gabriel Valley Municipal Water District

San Gorgonio Pass Water Agency

San Luis Obispo County Flood Control and Water
Conservation District

Santa Barbara County Flood Control and Water
Conservation District

Santa Clara Valley Water District

Solano County Water Agency

Tulare Lake Basin Water Storage District
Ventura County Watershed Protection District
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Alameda-Zone 7

Alameda County
AVEK

Castaic Lake
Yuba City
Coachella
Butte

Kings

Crestline
Desert

Dudley Ridge
Empire

Kern

Littlerock
Metropolitan
Mojave

Napa

Oak Flat
Palmdale
Plumas

San Bernardino
San Gabriel
San Gorgonio
San Luis Obispo

Santa Barbara

Santa Clara
Solano
Tulare
Ventura
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State Water Project Highlights

The Cordelia Pumping Plant Forebay, part of the North Bay Aqueduct.
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he annual Bulletin 132 series began in 1963 and reported the first deliveries of water

by the new State Water Project (SWP). Bulletin 132-16, Management of the California

State Water Project, continues this series as the fifty-fourth edition. It reports on SWP
planning, construction, finance, management, and operations during calendar year 2015. The
SWP is operated and maintained by the California Department of Water Resources (DWR).

The SWP is one of the world’s largest water, power, and conveyance systems. In the

past decade it has conveyed an annual average of 2.9 million acre-feet (maf) of water.

SWP facilities—pumping and power plants; reservoirs, lakes, and storage tanks; canals,
tunnels, and pipelines—capture, store, and convey water to public water agencies and local

water districts.

Drought

In January 2014, the Governor declared a
state of emergency due to severe drought
conditions and directed State and local
agencies to take all necessary actions to
conserve water, enhance and protect water
supplies, and reduce harmful effects of the
drought. Subsequent proclamations and
executive orders extended provisions and
added new provisions. On November 13,
2015, the Governor issued Executive Order
B-36-15, which requires the orders and
provisions contained in the January 17,
2014 Proclamation; the April 25, 2014
Proclamation; and Executive Orders B-28-14
(December 22, 2014) and B-29-15 (April 1,
2015) to remain in full force and effect.

To address the effects of the historic
drought in 2015, the Bureau of Reclamation
(Reclamation), DWR, U.S. Fish and Wildlife
Service, National Marine Fisheries Service,
Department of Fish and Wildlife, and State
Water Resources Control Board (SWRCB)
continued coordinated and extensive water
operations and regulatory adjustments.

The adjustments to existing water quality
and federal Endangered Species Act
requirements of SWRCB’s Water Right
Decision 1641 and the U.S. Fish and Wildlife
Service and National Marine Fisheries
Service biological opinions allowed the
Central Valley Project (CVP) and SWP to

support water deliveries and transfers and
to maximize upstream water storage while
minimizing adverse effects on listed fish
species and protecting water quality.

DWR and Reclamation continued to work in
close coordination with the fish and wildlife
agencies and the SWRCB to produce and
update a 2015 drought contingency plan for
CVP and SWP operations.

During 2015, DWR and Reclamation
submitted a number of temporary urgency
change petitions to the SWRCB requesting
modification of requirements to meet
Water Right Decision 1641 objectives. The
SWRCB issued orders allowing temporary
changes to some of the water quality and
flow objectives.

For more information about SWRCB drought-
related actions, see Chapter 4, Water Quality.

Emergency Drought Barrier

In 2015, in response to drought conditions,

a temporary, emergency salinity/drought
barrier was constructed in the Delta on West
False River between Jersey and Bradford
islands and just east of the confluence

with the San Joaquin River. The purpose

of the barrier was to limit the tidal push of
saltwater from San Francisco Bay into the
Central and South Delta, allowing Delta
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water quality to be maintained and water in
upstream reservoirs to be conserved. The
barrier successfully allowed the SWP and the
CVP to operate with reduced Sacramento
River/Delta outflow, as approved by the
SWRCB, while maintaining control of salinity
in the Central Delta.

SWP Allocations

DWR approved delivery of 0.42 maf on
December 1, 2014, resulting in initial

Table A amounts of 10 percent of SWP water
contractor requests. On March 2, 2015, DWR
increased the 2015 Table A amounts to

0.83 maf, for a final allocation of 20 percent.

Water Supply Contract
Extension Program

In May 2013, DWR and the SWP contractors
began negotiations in a public forum to
develop contract amendments to extend the
term and change certain financial provisions
of the water supply contracts. In June 2014,
the negotiators for DWR and the SWP
contractors reached a general agreement
on principles for such an amendment. In
2015, DWR continued preparing a draft
environmental impact report for the
proposed contract extension amendment.
For more information see Chapter 9, Water
Contracts and Deliveries.

Yearly Activities Summary

2015 Precipitation and
Water Storage

Precipitation and Mountain Snowpack in
Water Year 2014-2015

Water year 2014-2015 proved to be another
dry year, the fourth consecutive year

with less than average precipitation and
mountain snowpack. The State received
precipitation at 74 percent of average in
water year 2014-2015 compared to 56

and 79 percent of average in water years

BULLETIN 132 - 16

2013-2014 and 2012-2013, respectively.
Though a below-average water year, the
Northern Sierra 8-Station Precipitation Index
had 37.2 inches of precipitation, which was
74 percent of average. The San Joaquin
5-Station Precipitation Index was 19 inches
(47 percent of average), and the Tulare Basin
6-Station Precipitation Index was 13.6 inches
(47 percent of average). The statewide
mountain snowpack on April 1 was only

5 percent of average.

River Runoff

Statewide river runoff totaled 46 percent
of average in the 2014-2015 water year.
Runoff in the Sacramento River Region,
the San Joaquin 4 Rivers, and the Tulare
Lake Region was 51, 24, and 19 percent of
average, respectively.

Water Supply Indices

The Sacramento Valley Water Year
Hydrologic Classification and the San Joaquin
Valley Water Year Hydrologic Classification
were both “critical,” based on observed data
for water year 2014-2015.

Water Year 2014-2015 Statewide
Storage Totals

Monthly storage totals for the major Sierra
Nevada reservoirs began at 56 percent

of average reservoir storage following a

dry 2013-2014 water year. The percent of
average storage dipped slightly in the fall
and then rose through the winter, peaking at
71 percent of average at the end of February.
During the next 5 months, storage dropped
gradually to 54 percent of average in July
where it remained through September.

2015 Storage Totals in Major
SWP Reservoirs

End-of-year storage on December 31, 2015,
in major SWP reservoirs and the State’s
share of joint-use reservoirs was 1.6 maf or
30 percent of maximum storage, compared
to 2.3 maf or 43 percent of maximum storage



at the end of 2014. The average end-of-
month total storage in major SWP reservoirs
for 2015 was 2.2 maf.

Diversions from the Delta

In 2015, the SWP diverted 837,421 acre-feet
(af) at Banks Pumping Plant. There was no
pumping for the Cross Valley Canal, and
8,380 af of CVP water was wheeled at Banks
Pumping Plant by DWR during 2015.

Maximum daily Delta exports occurred on
February 12 at 13,797 af. Combined SWP and
CVP monthly Delta exports in 2015 varied
from a high of 318,941 af in January to a low
of 42,300 af in July. Delta exports totaled
approximately 1.6 maf in 2015.

For more information, see Chapter 8,
Water Supply.

2015 Water Supplies, Contracts,
and Deliveries

2015 Water Deliveries

In 2015, a total of 2,104,264 af of SWP
and non-SWP water was delivered to

29 long-term SWP water contractors and
20 non-SWP agencies. The SWP portion
totaled 1,336,889 af, and the non-SWP
portion totaled 767,375 af.

The 1,336,889 af delivered to SWP water
contractors was categorized as follows:

e 640,444 af of Table A water;

e 37,011 af of transfers and exchanges of
Table A water;

e 3,000 af of Turn-Back or Multiyear Water
Pool Program water;

e 131,990 af of carryover water;

e 690 af of Article 21 water;

e 347,852 af of water bank recovery;

e 128,871 af of delivery of backup water;
o 728 af of settlement water;

e 2 af of SWP water for parks and
recreation;

12,025 af of 2013 Yuba Accord Dry Year
Purchase Program water;

7,716 af of local water;
4,870 af of permit water; and
21,690 af of other non-SWP programs.

The 767,375 af portion delivered to 19 non-
SWP agencies was categorized accordingly:

e 39,058 af of SWP contracted supply;

e 26,181 af of water bank recovery;

* 689,930 af of regulated delivery of local
supply;

e 211 af for parks and recreation;

e 877 af for fish and wildlife;

e 10,455 af for Kern National Wildlife
Refuge; and

e 663 af for annual contracts.

For more information, see Chapter 9, Water
Contracts and Deliveries.

Power Resources

SWP generation totaled 1,274,706 megawatt
hours of energy in 2015. The SWP received

a total of 2,780,640 megawatt hours of
energy from other power resources and

firm purchases under agreements and
exchanges. There were no bilateral sales of
energy in 2015. For detailed information, see
Chapter 10, Power Resources.

The sidebar, State Water Project Power
Generation and Consumption in 2015,
summarizes amounts of power generated
and consumed by the SWP.

Greenhouse Gas Management

In 2015, DWR reported its pump load, sulfur
hexafluoride emissions, and generation

for 2014 to the California Air Resources
Board. DWR’s sulfur hexafluoride emissions
were below the maximum allowable limit;
however, because the allowable limit will

be lower in future years, DWR is developing
plans to reduce its sulfur hexafluoride
emissions. DWR also reported its greenhouse
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Power Generation and Consumption
Energy generation by SWP facilities

and exchanges

Total Energy Available to the SWP
Energy sales?

Net SWP Power Consumption®

bTotals may not sum as expected due to rounding.

State Water Project Power Generation and Consumption in 2015

Energy sources and firm purchases under agreements

2 Received under the Lodi Energy Center Power Sales Agreement as a purchase credit.

Megawatt Hours
1,274,706

2,780,640

4,055,346
(566,888)

3,488,457

gas emissions for 2014 to The Climate
Registry and submitted its fossil fuel report
for 2014 to the Governor’s Office.

For more information regarding DWR's
management of greenhouse gas emissions,
and its efforts to add renewable,
greenhouse gas emission-free energy to
the SWP’s energy portfolio, see Chapter 10,
Power Resources.

Hydropower License Planning
and Compliance

DWR holds three hydropower licenses

and two conduit exemptions issued by the
Federal Energy Regulatory Commission
(FERC): Oroville Facilities, FERC Project

No. 2100; South SWP Hydropower, FERC
Project No. 2426; Pine Flat Transmission
Line, FERC Project No. 2876; Alamo
Powerplant Project, FERC Project No. 14579;
and Mojave Siphon Powerplant Project, FERC
Project No. 14580.
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Oroville Facilities Relicensing

On January 26, 2005, DWR filed an
application with FERC requesting a new
license for the Oroville Facilities (FERC
Project No. 2100). The existing 50-year
hydropower license expired January 31, 2007;
FERC is issuing annual licenses under the
same terms and conditions as the expired
license until the new license is issued.
Issuance of the new license has been
delayed pending issuance of the National
Marine Fisheries Service biological opinion.

For more information regarding events
associated with Oroville Facilities
relicensing in 2015, see Chapter 3,
Environmental Programs; Chapter 6,
Legislation and Litigation; Chapter 10, Power
Resources; and Chapter 13, Recreation.

South SWP Hydropower

In 2015, DWR initiated an extensive
information gathering effort for the



pre-application document for the FERC
relicensing of South SWP Hydropower. As a
part of this effort, DWR mailed a notice and
a questionnaire to agencies and potential
stakeholders who may have an interest in
the relicensing process. The questionnaire
solicited information pertaining to the
existing environment and potential effects
of continued operation and maintenance of
the South SWP Hydropower facilities. This
information will be included in the pre-
application document. The pre-application
document and notice of intent for relicensing
are due to FERC by January 31, 2017.

For more information about hydropower
relicensing activities, see Chapter 10,
Power Resources.

Financial Analysis

In 2015, DWR continued to pay bondholders
as scheduled. The SWP was financially
viable and was indirectly paid for by the
approximately 25 million water users
served by the project. Direct payment was
through the 29 long-term water contractors.
In 2015, the SWP handled approximately
$993 million in revenues and $993 million
in expenses. The 2015 Income Statement
for the State Water Project sidebar

presents a summary of the year’s revenues
and expenses. For detailed information, see
Chapter 14, Financial Analysis.

Revenues
Water Contract Payments
Revenue Bond Cover Adjustments
Rate Management Adjustments
Other Revenues

Total Operating Revenues
Expenses
Deposits to Reserves

Water Bond Principal
Water Bond Interest

Net System Revenues

Project Operations, Maintenance, Power, and Replacement

Total Operating Expenses and Debt Service

2015 Income Statement for the State Water Project

Thousands of Dollars
1,077,327
(58,832)
(40,470)
15,093

993,118
637,202
53,047
186,252

116,616

993,118
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Engineering, Construction, and
Real Estate

In 2015, engineering, construction, and real
estate work to enhance, expand, repair, and
protect the SWP and other facilities within
the State continued. Significant projects
included the Perris Dam remediation, the
East Branch Extension Phase I Improvements
and Phase II projects, Clifton Court Forebay
radial gate repairs, the Emergency Drought
Barriers Project, and the seismic retrofit of
23 bridges in the San Luis, San Joaquin, and
Southern field divisions.

DWR worked on 65 construction contracts
in various SWP construction divisions in
2015. Projects included pipeline repair,
control system upgrades, fire systems
modernization, equipment refurbishments
and upgrades, seismic upgrades of bridges,
maintenance facility improvements at dam
and reservoir sites, and the addition of new
pumping units and a reservoir.

DWR processed a net total of $7.02 million
in payments in 2015 in support of right-of-
way activities required for the construction,
operation, and maintenance of the

SWP. DWR also conducted real estate
activities related to SWP acquisitions,
temporary permits, property management,
and appraisals.

For more information, see Chapter 12,
Engineering, Construction, and Real Estate.

Delta Resources and
Environmental Issues

California WaterFix and
California EcoRestore

In April, DWR announced a new alternative
that would replace the proposed Bay Delta
Conservation Plan as the State’s proposed
project. The conveyance facility and habitat
restoration measures proposed in the

Bay Delta Conservation Plan would be
separated into two distinct efforts—California
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WaterFix and California EcoRestore.
Throughout the rest of the year, a number
of regulatory processes were underway for
California WaterFix.

Fish Restoration Program

Pursuant to the U.S. Fish and Wildlife Service
and National Marine Fisheries Service
biological opinions and the Department of
Fish and Wildlife Longfin Smelt incidental
take permit, the Fish Restoration Program
continued to make progress towards fulfilling
its restoration requirements.

For more information about Delta resources
and environmental issues, see Chapter 2,
Delta Resources; Chapter 3, Environmental
Programs; and Chapter 4, Water

Quality Programs.

Recreation

In 2015, SWP facilities supported an
estimated 4.4 million recreation days of

use, up 12.9 percent from the 3.9 million
recorded in 2014. Most of the SWP recreation
use was concentrated at the major
reservoirs, with approximately 47 percent
occurring in the Oroville Field Division

and 38 percent occurring in the Southern
Field Division. For more information, see
Chapter 13, Recreation.

SWP Security Measures

Security and protection of the SWP remain
primary goals for DWR. SWP facilities are
closely monitored, and DWR staff are vigilant
in maintaining a secure environment.
Security patrols of SWP facilities are frequent
and ongoing, and plans are in place to
address potential or actual acts of terrorism.
Security system improvements continue in
conjunction with Reclamation and other
federal and State agencies.



SWP Milestones through
the Decades

50 Years AQo—1965

Construction began on Little Panoche
Detention Dam and Reservoir.

Construction of Los Banos Detention Dam
and Reservoir was completed.

Construction of the South Bay Aqueduct
was completed in June and water deliveries
began to Santa Clara County.

40 Years Ago—1975

An earthquake of magnitude 5.8 occurred
in the Oroville area on August 1, 1975. A
thorough earthquake safety investigation of
the Oroville facilities was conducted, and
the results were eventually published in
Bulletin 203, “The August 1, 1975 Oroville
Earthquake Investigations.”

30 Years Ago—1985

Water deliveries to SWP long-term water
contractors totaled 2,001,053 acre-feet, the
largest amount delivered since the SWP
began operating.

Construction of Alamo Powerplant
was completed.

In March, a groundbreaking ceremony was
held for the North Bay Aqueduct, Phase II.

20 Years Ago—1995

DWR relocated operational headquarters
for the SWP from the Resources Building
in downtown Sacramento to a renovated
building north of downtown. The new Joint
Operations Center would be shared with
Reclamation, operators of the CVP, and the
National Weather Service.

DWR began fishery studies on the lower
Feather River to support the renewal

of DWR’s FERC license to operate the
Oroville Facilities.

10 Years Ago—2005

On January 26, 2005, DWR submitted its
application to FERC to renew the license for
the Oroville Facilities.
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Chapter 1
The State Water Project

The California Aqueduct near Palmdale, California.
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his chapter primarily provides background on the State Water Project

(SWP), including brief descriptions of SWP facilities, planning,

construction, power operations, financing, contracting agencies, water
deliveries, and the project’'s many uses and functions. It also provides a
glimpse of California history, with a look at the processes and decisions that
went into the creation of the largest state-built water project in the country.

Chapters 2 through 15 provide more detail on significant events and specific
topics related to management of the SWP in calendar year 2015. At the end of
the bulletin, Appendix B presents data and computations used to determine
the SWP water contractors’ Statements of Charges for 2017.

Information in this chapter was contributed by the Division of Operations and
Maintenance and the State Water Project Analysis Office.
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alifornia’s diverse geography contains both the highest and lowest elevations in

the coterminous United States, with a resulting diversity of climate that ranges

from desert to alpine to subtropical. In a typical year, some areas receive as little as
2 inches of rain, while others receive more than 100 inches. This diversity of geography and
climate creates an intricate and constantly changing pattern of water supplies, which, in
turn, creates enormous challenges in managing this vital resource.

The State Water Project

Like present-day Californians, the earliest
settlers faced the problem of how best

to conserve, control, and deliver water.
Remains of aqueducts, canals, and dams are
still found near some of California’s original
missions. The first recorded aqueduct, built
in 1770 to serve the San Diego mission, was
6 miles long. In the early twentieth century,
several cities, including San Francisco and
Los Angeles, built aqueducts to convey water
from the Sierra Nevada to other parts of

the State.

In 1951, after many years of discussion

and study, the Legislature authorized
construction of a water storage and supply
system to capture and store rainfall and
snowmelt runoff in Northern California

and deliver it to areas of need throughout
the State. Eight years later, the Legislature
passed the Burns-Porter Act, which

provided the mechanism for obtaining funds
necessary to construct the initial State Water
Project (SWP) facilities. In 1960, California
voters approved issuance of $1.75 billion in
general obligation bonds, as authorized in
the act, thereby securing funds to build the
SWP. In 1962, the first water was delivered
through a portion of the South Bay Aqueduct
to two long-term contracting agencies in
Alameda County.

Today the SWP, built, operated, and
managed by the Department of Water
Resources (DWR), is the largest state-built,
multipurpose, user-financed water project

in the country. It was designed and built to
deliver water, control flooding, generate
power, provide recreational opportunities,
and enhance habitat for fish and wildlife.
SWP water irrigates about 750,000 acres

of farmland, mainly in the southern San
Joaquin Valley. Approximately 25 million of
California’s estimated 39 million residents
benefit from SWP water.

Precipitation and Runoff

The water stored and delivered by the

SWP originates as rainfall and snowmelt
runoff in Northern and Central California’s
watersheds, where most of the State’s
precipitation occurs. The precipitation,
snowpack, and the rate and amount of
snowmelt help determine how much water
the SWP can deliver in any given year.

Since 1968, DWR has monitored and
recorded annual precipitation and runoff for
each water year, which begins on October 1
and ends on the following September 30.

Water Delivery Facilities

The SWP depends on a complex system of
dams, reservoirs, power plants, pumping
plants, canals, and aqueducts to deliver
water. Although initial water transportation
facilities were essentially completed in 1973,
other facilities have since been built, and still
others are either under construction or are
planned to be built, as needed.
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The SWP facilities include 30 dams

(29 of which impound water), 20 reservoirs,
29 pumping and generating plants, and
approximately 700 miles of aqueducts and
pipelines. Figure 1-1 shows the names and
locations of primary water delivery facilities.
For more information about existing long-
term SWP water supply contracts and annual
water deliveries, see Table 1-6 (at the end of
this chapter) and Chapter 9, Water Contracts
and Deliveries.

Changes have occurred since the long-
term SWP water supply contracts were
signed in the 1960s, including population
growth, differences in local water use, local
water conservation programs, conjunctive-
use programs, and environmental issues.
Demands for SWP water are expected

to increase and change as California’s
population continues to grow and as the
potentially serious effects of climate change
impact the State’s water resources.

Project Design

Water from rainfall and snowmelt runoff is
stored in SWP conservation facilities and
delivered via SWP transportation facilities
to water agencies and districts in the Upper
Feather River, North Bay, South Bay, San
Joaquin, Central Coastal, and Southern
California areas.

Three small reservoirs—Antelope Lake,

Lake Davis, and Frenchman Lake—are the
northernmost SWP facilities. Situated on
Feather River tributaries in Plumas County,
these lakes are used primarily for recreation.
They also provide water to the City of Portola
and local agencies that have water rights
agreements with DWR.

Downstream from these lakes lies Lake
Oroville, which conserves water from the
Feather River watershed. Created by Oroville
Dam, the tallest earthfill dam in the Western
Hemisphere, Lake Oroville is the project’s
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largest storage facility with a capacity of
approximately 3.5 million acre-feet (af).

Releases from Lake Oroville flow down

the Feather River into the Sacramento
River, which drains the northern portion

of California’s great Central Valley.

The Sacramento River flows into the
Sacramento-San Joaquin Delta, comprising
738,000 acres of land interlaced with
channels that receive runoff from 40 percent
of the State’s land area. The SWP, federal
Central Valley Project (CVP), and local
agencies all divert water from the Delta.

From the northern Delta, Barker Slough
Pumping Plant diverts water for delivery to
Napa and Solano counties through the North
Bay Aqueduct, which was completed in 1988.
Near Byron, in the southern Delta, the SWP
diverts water into Clifton Court Forebay for
delivery south of the Delta. Banks Pumping
Plant lifts water from Clifton Court Forebay
into the California Aqueduct, which flows to
Bethany Reservoir. From Bethany Reservoir,
the South Bay Pumping Plant lifts water into
the South Bay Aqueduct to supply Alameda
and Santa Clara counties. The South Bay
Aqueduct provided initial deliveries in 1962
and has been fully operational since 1965.

Most of the water delivered to Bethany
Reservoir from Banks Pumping Plant
flows into the California Aqueduct. This
443-mile-long main aqueduct conveys
water to the agricultural lands of the San
Joaquin Valley and to the urban regions of
Southern California.

The California Aqueduct winds along the
west side of the San Joaquin Valley. It
transports water to O'Neill Forebay, Gianelli
Pumping-Generating Plant, and San Luis
Reservoir. San Luis Reservoir has a storage
capacity of more than 2 million af and is
jointly owned by DWR and the Bureau of
Reclamation (Reclamation). DWR’s share of
gross storage in the reservoir is 1,062,183 af.
Generally, water is pumped into San Luis
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Reservoir from late fall through early spring,
where it is temporarily stored for release
back to the California Aqueduct to meet
summertime peaking demands of SWP and
CVP water contractors.

SWP water not stored in San Luis Reservoir
and water released from San Luis flows
south through the San Luis Canal, a portion
of the California Aqueduct jointly owned by
DWR and Reclamation.

As the water flows through the San Joaquin
Valley, numerous turnouts convey it to
farmlands within the service areas of the
SWP and CVP. Along its journey, this water is
lifted more than 1,000 feet by four pumping
plants—Dos Amigos, Buena Vista, Teerink,
and Chrisman—before reaching the foot of
the Tehachapi Mountains.

In the southern San Joaquin Valley, near
Kettleman City, Phase I of the Coastal Branch
Aqueduct serves agricultural areas west of
the California Aqueduct. In August 1997,
completion of Phase II extended the Coastal
Branch Aqueduct to serve municipal and
industrial water users in San Luis Obispo and
Santa Barbara counties.

The remaining water conveyed by the
California Aqueduct is delivered to Southern
California, home to roughly two-thirds

of California’s population. Before it can

be delivered, the water must first cross

the Tehachapi Mountains. Fourteen
80,000-horsepower pumps at Edmonston
Pumping Plant, situated at the foot of the
mountains, raise the water 1,926 feet—the
highest single lift of any pumping plant in
the world. The water enters 8.5 miles of
tunnels and siphons as it flows into Antelope
Valley, where the California Aqueduct divides
into two branches: the East Branch and the
West Branch.

The East Branch carries water through
Alamo Powerplant, Pearblossom Pumping
Plant, and Mojave Siphon Powerplant into
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Silverwood Lake in the San Bernardino
Mountains. From Silverwood Lake, water
flows through the San Bernardino Tunnel to
Devil Canyon Powerplant. Water continues
down the East Branch through the Santa Ana
Pipeline to Lake Perris, the southernmost
SWP reservoir.

The East Branch Extension is a nearly
33-mile pipeline linking parts of service
areas for San Bernardino Valley Municipal
Water District and San Gorgonio Pass Water
Agency to the California Aqueduct. The East
Branch Extension, Phase I, carries water
from Devil Canyon Powerplant Afterbay to
Cherry Valley, bringing water to Yucaipa,
Calimesa, Beaumont, Banning, and other
communities. Phase II, when completed, will
assist with this delivery.

Water in the West Branch flows through Oso
Pumping Plant, Quail Lake, and then from
the Peace Valley Pipeline through Warne
Powerplant into Pyramid Lake in Los Angeles
County. From there it flows through the
Angeles Tunnel, Castaic Powerplant,
Elderberry Forebay, and into Castaic Lake,
terminus of the West Branch. Castaic
Powerplant is operated by the Los Angeles
Department of Water and Power.

The energy needed to operate the SWP,
the largest single user of electrical power
in California, comes from a combination
of its own hydroelectric generating plants
and power purchased from and exchanged
with other utilities. The project’s eight
hydroelectric power plants, including

four pumping-generating plants, produce
enough electricity in a normal year to supply
about two-thirds of the SWP’s necessary
operating power.

Tables 1-1 through 1-5, on the following
pages, present statistical information
about primary storage facilities, primary
dams, pumping plants, power plants,
and aqueducts.



Future Planning and
Construction

The planning, design, and construction

of SWP facilities were based on studies

and analyses that projected SWP water
contractor annual water delivery needs.

To meet these projected needs, water
conservation reservoirs, storage facilities,
and delivery facilities were planned to be
constructed in stages as demands for water
increased. Lake Oroville and San Luis
Reservoir were the first SWP conservation
reservoir facilities constructed. Additional
facilities were scheduled to meet increased
demands. It was anticipated that population
growth in delivery service areas and water
supply areas of origin would influence

the final schedule for SWP facilities.
Increasingly, issues such as escalating costs,
environmental concerns, and increased
non-SWP demand for limited water supplies
have become important factors affecting the
planning and construction of new facilities.

In response to changes in water
management policy, DWR continues to
reassess plans for additional facilities that
will incorporate increased environmental
safeguards, while also increasing SWP
delivery yield. Developing these plans
involves the time-consuming process of
finding technically suitable projects and
satisfying many complex and dynamic
environmental procedures, laws,

and regulations.

For more information about current SWP
planning and construction, see Chapter 12,
Engineering, Construction, and Real Estate.
Information about prior construction
activities can be found in previous issues
of Bulletin 132.

Climate Change

Planners are also concerned about climate
change and its potentially serious effects
on water resources. Temperature increases

Table 1-1 Physical Characteristics of Primary
Storage Facilities

Gross Surface
Capacity Area Shoreline
Facility (acre-feet) (acres) (miles)
Antelope Lake 22,600 930 15
Frenchman Lake 55,500 1,580 21
Lake Davis 84,400 4,030 32
Lake Oroville 3,537,600 15,810 167
Thermalito Forebay 11,800 630 10
Thermalito Afterbay 57,000 4,300 26
Thermalito Diversion Pool 13,400 320 10
Clifton Court Forebay 31,300 2,180 8
Bethany Reservoir 5,100 180 6
Lake del Valle 77,100 1,060 16
San Luis Reservoir? 2,027,800 12,520 65
O'Neill Forebay® 56,400 2,700 12
Los Banos Reservoir 34,600 620 12
Little Panoche Reservoir 5,600 190 6
Quail Lake 7,600 290 3
Pyramid Lake 171,200 1,300 21
Elderberry Forebay 32,500 500 7
Castaic Lake 323,700 2,240 29
Silverwood Lake 75,000 980 13
Lake Perris 131,500 2,320 10

2 DWR's share of storage in San Luis Reservoir, jointly owned with Reclamation, is 1,062,183 af.

5 DWR's share of storage in O'Neill Forebay is 29,500 af.

may affect water demand and aquatic
ecosystems. Projected increases in air
temperature may lead to changes in the
amount, timing, and form of precipitation—
rain or snow; changes in the volume and
timing of runoff; Delta water quality changes
due to sea-level rise; and changes in the
amount of irrigation water needed due to
modified evapotranspiration rates.

The ability of the SWP and CVP to meet the
water demands of their customers and the
environment depends on the accumulation
of mountain snowpack and subsequent
spring and summer snowmelt runoff. A
warming climate may reduce this natural
water storage mechanism.
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Table 1-2 Physical Characteristics of Primary Dams

Facility Crest Elevation (feet) Structural Height (feet) Crest Length (feet) Structural Volume (thousand cubic yards)
Antelope 5,025 120 1,320 380
Frenchman 5,607 139 720 537
Grizzly Valley 5,785 132 800 253
Oroville 922 770 6,920 80,000
Thermalito Diversion 233 143 1,300 154
Thermalito Forebay 231 91 15,900 1,840
Thermalito Afterbay 142 39 42,000 5,020
Clifton Court Forebay 14 30 36,500 2,440
Bethany 250 121 3,940 1,400
Del Valle 773 235 880 4,150
Sisk 544 385 18,600 77,664
O'Neill Forebay 233 88 14,300 2,877
Los Banos Detention 384 167 1,370 2,100
Little Panoche Detention 676 152 1,440 1,210
Pyramid 2,606 400 1,090 6,860
Elderberry Forebay 1,550 200 1,990 6,000
Castaic 1,535 425 4,900 46,000
Cedar Springs 3,378 249 2,230 7,600
Perris 1,600 128 11,600 20,000
Crafton Hills 2,932 95 500 144

Table 1-3 Pumping Plant Characteristics

Facility Number of Units Normal Static Head (ft)° Total Flow at Design Head (cfs)” Total Motor Rating (hp)®
Robie Thermalito 3 (p-g)° 85-102 9,120 120,000
Hyatt 3 (p-g)° 500-625 5610 519,000
Barker Slough 9 95-120 228 4,800
Cordelia 1 138

Banks 11 236-252 10,670 333,000
South Bay 9 566 330 27,750
Del Valle 4 0-38 120 1,000
Gianelli 8 (p-9)° 99-327 11,000 504,000
Dos Amigos 6 107-125 15,450 240,000
Las Perillas 6 55 461 4,050
Badger Hill 6 151 454 11,750
Devil's Den® 6 521 134 10,500
Bluestone* 6 484 134 10,500
Polonio Pass® 6 533 134 10,500
Buena Vista© 10 205 5,405 144,500
Teerink® 9 233 5,445 150,000
Chrisman® 9 518 4,995 330,000
Edmonston® 14 1,926 4,480 1,120,000
Oso 8 231 3,252 93,800
Pearblossom 9 540 2,575 203,200
Greenspot 4 382 50 3,900
Crafton Hills 3 613 40 4,000
Cherry Valley 2 130 75 300

Feet=ft; cubic feet per second=cfs; horse power=hp.
°The term p-g indicates pumping-generating units.
“These plants have one unit in reserve.
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Table 1-4 Power Plant Characteristics, by Facility

Normal Static Total Flow at Net Dependabl N plate Capacity
Hydroelectric Facility Number of Units Head (ft)* Design Head (cfs)? Capacity (MW)* (MW)?
Thermalito Diversion Dam 1 63-77 615 3 3
Robie Thermalito 4 (3 p-g)° 85-102 17,400 114 114
Hyatt 6 (3 p-g)° 410-676 16,950 645 645
Gianelli (total) 8 p-g° 99-327 16,960 363 424
Warne 2 719-739 1,600 67 74
Castaic® 7 (6 p-9)° 900-1,050 20,820 1,128 1,254
Alamo 1 115-141 1,740 15 17
Mojave Siphon 3 81-136 2,880 29 30
Devil Canyon 4 1,406 2,940 235 276

2Feet=ft; cubic feet per second=cfs; megawatts=MW.
5The term p-g indicates pumping-generating units.
< Castaic Pumping-Generating Plant is owned and operated by the Los Angeles Department of Water and Power.

Table 1-5 Total Miles of Aqueducts

Channel and Canal and Pipeline and
Facility Reservoir Siphon Discharge Line Tunnel Total
Grizzly Valley Pipeline 0.0 0.0 6.0 0.0 6.0
Thermalito Power Canal and Tail Channel 1.5 1.9 0.0 0.0 34
North Bay Aqueduct 0.0 0.0 27.6 0.0 276
South Bay Aqueduct (including Del Valle Branch) 0.3 10.7 31.9 1.7 44.6
Subtotal 1.8 12.6 65.5 1.7 81.6
California Aqueduct
Clifton Court Forebay to O'Neill Forebay 4.5 61.9 0.3 0.0 66.7
O'Neill Forebay to Kettleman City 4.1 101.4 0.2 0.0 105.7
Kettleman City to Edmonston Pumping Plant 0.0 120.1 0.9 0.0 121.0
Edmonston Pumping Plant to Tehachapi Afterbay 0.0 0.2 1.9 7.9 10.0
Tehachapi Afterbay to Lake Perris 4.0 97.8 343 39 140.0
Subtotal 12.6 381.4 37.6 11.8 443.4
California Aqueduct Branches
Coastal Branch 0.0 14.1 98.7 2.7 115.5
West Branch 9.7 9.3 5.8 7.1 31.9
East Branch Extension
Devil Canyon Powerplant to Greenspot Pump Station 0.0 0.0 16.2 0.0 16.2
Greenspot Pump Station to Noble Creek Terminus 0.0 0.0 16.4 0.0 16.4
Subtotal 9.7 234 137.1 9.8 180.0
Total 24.1 417.4 240.2 233 705.0
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To address these concerns, DWR and
Reclamation are coordinating with

federal, State, and local agencies and
nongovernmental organizations to provide
qualitative and quantitative assessments
of the potential risks and effects of climate
change on California’s water resources and
update decision makers on climate change
impacts, the ability of existing facilities to
accommodate these impacts, and available
mitigation measures.

In response to changes brought about by
population growth, environmental concerns,
climate change, and other factors, DWR
continues to plan, design, and construct
transportation and power-producing
facilities for the SWP.

For more information on climate change, see
Chapter 3, Environmental Programs.

Methods of Financing

Project facilities have been constructed
with several general types of financing:
general obligation bonds and tideland oil
revenues (under the Burns-Porter Act, which
was approved by the Legislature in 1959,
and the bond issue approved by voters in
1960); revenue bonds; and capital resources
revenues. Repayment of these funds, and
the operations, maintenance, power, and
replacement costs associated with water
supply, are paid by the 29 agencies and
districts that have long-term contracts with
DWR for the delivery of SWP water.

Long-term Contracting
Agencies

From 1963 through 1967, 32 agencies or
districts signed long-term water supply
contracts with DWR. However, in 1965,

the City of West Covina was annexed to
The Metropolitan Water District of Southern
California, and in 1981, Hacienda Water
District was assigned to Tulare Lake Basin
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Water Storage District. On January 1, 1992,
Castaic Lake Water Agency assumed all
rights and obligations granted to Devil’s
Den Water District in accordance with

its long-term water supply contract.
Therefore, only 29 agencies and districts
have long-term contracts with DWR as of
December 31, 2015.

The contracts initially provided for a
combined maximum annual Table A
amount of 4,230,000 af of water supply.

As a result of contract amendments in

the 1980s and the Monterey Amendment,
the current combined maximum annual
Table A amount by 2016 totals 4,172,786 af
(see Appendix B, Table B-4 for details). The
contracts are in effect for the longest of the
following periods:

* the project repayment period, which
extends to the year 2035;

e 75 years from the date of the contract; or

e the period ending with the latest maturity
date of any bond used to finance the
construction costs of project facilities.

Figure 1-2 shows the name and location of
each contracting agency and district and
lists the first year of SWP delivery service
for each. Table 1-6 presents more detailed
information about each contracting agency.
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City of Yuba City, 1984

Napa County Flood Control and Water Conservation District, 1968

Solano County Water Agency, 1986

Alameda County Flood Control and Water Conservation District-Zone 7, 1962
Alameda County Water District, 1962

Santa Clara Valley Water District, 1965

Oak Flat Water District, 1968

County of Kings, 1968

Empire West Side Irrigation District, 1968

Tulare Lake Basin Water Storage District, 1968

Dudley Ridge Water District, 1968

San Luis Obispo County Flood Control and Water Conservation District, 1997
Kern County Water Agency, 1968

Mojave Water Agency, 1972

Antelope Valley-East Kern Water Agency, 1972

Santa Barbara County Flood Control and Water Conservation District, 1991
Ventura County Watershed Protection District, 1990

Castaic Lake Water Agency, 1979

Littlerock Creek Irrigation District, 1972

Palmdale Water District, 1985

Crestline-Lake Arrowhead Water Agency, 1972

San Bernardino Valley Municipal Water District, 1972

San Gabriel Valley Municipal Water District, 1974

San Gorgonio Pass Water Agency, 2003

Desert Water Agency, 1973

Coachella Valley Water District, 1973

The Metropolitan Water District of Southern California, 1973 East Branch Service

Indicates small contractor located within a larger contractor area

SANTA BARBARA

m.
o

LOS ANGELES

SAN DIEGO

Figure 1-2 Names, Locations, and First Year of Service of SWP Long-term Contracting Agencies,

December 31, 2015
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Table 1-6 Long-term Water Supply Contracting Agencies, by Area, as of December 31,2015

Cumulative Annual Assessed
Deliveries Table A Payments Gross Area Valuation Estimated

Contracting Agency (acre-feet)® (acre-feet) (in dollars)" (acres) (in dollars)® Population
Upper Feather River Area
City of Yuba City 48,278 9,600 7,873,848 9,813 4,644,427,541 68,379
County of Butte 71,336 27,500 9,052,441 1,049,280 18,070,400,000 204,000
Plumas County Flood Control and WCD 12,682 2,600 2,446,628 1,676,056° 2,060,744,342 21,200

Subtotal 132,296 39,700 19,372,917 2,735,149 24,775,571,883 293,579
North Bay Area
Napa County Flood Control and WCD 330,766 29,025 131,748,551 510,010 32,556,091,444 139,099
Solano County Water Agency 864,171 47,756 177,496,682 581,760 38,800,000 415,913

Subtotal 1,194,937 76,781 309,245,233 1,091,770 32,594,891,444 555,012
South Bay Area
Alameda County Flood Control and WCD-Zone 7 1,627,505 80,619 343,053,094 275,900 49,415,658,709 238,600
Alameda County Water District 1,323,944 42,000 147,793,517 67,200 52,665,888,864 343,499
Santa Clara Valley Water District 4,228,293 100,000 442,718,304 835,098 357,340,668,642 1,889,638

Subtotal 7,179,742 222,619 933,564,915 1,178,198 459,422,216,215 2,471,737
San Joaquin Valley Area
County of Kings 160,675 9,305 11,237,460 893,300 9,125,193,927 149,942
Castaic Lake Water Agency 452,315 0 8,700° 4,532,936 0
Dudley Ridge Water District 2,403,862 45,350 103,582,401 37,600 54,549,134 36
Empire West Side Irrigation District 123,459 3,000 5,141,959 7,500 d 12
Kern County Water Agency 37,640,496 982,730 2,313,522,906 5,224,000 97,800,000,000 874,589
Oak Flat Water District 214,165 5,700 8,501,545 4,500 d 10
Tulare Lake Basin Water Storage District 4,940,659 87,471 198,766,489 189,519 194,000,000 23

Subtotal 45,935,631 1,133,556 2,640,752,760 6,365,119 107,178,275,997 1,024,612
Central Coastal Area
San Luis Obispo County Flood Control and WCD 82,005 25,000 104,992,994 2,122,240 45,457,307,011 279,083
Santa Barbara County Flood Control and WCD 384,956 45,486 707,417,165 193,391 29,732,075,614 373,719

Subtotal 466,961 70,486 812,410,159 2,315,631 75,189,382,625 652,802
Southern California Area
Antelope Valley-East Kern Water Agency 2,092,783 144,844 602,366,100 1,525,120 26,661,474,279 397,634
Castaic Lake Water Agency 1,070,977 95,200 392,719,453 124,800 36,211,395,525 274,000
Coachella Valley Water District 1,424,027 138,350 581,721,838 639,857 56,981,130,446 318,000
Crestline-Lake Arrowhead Water Agency 60,972 5,800 31,630,110 54,900 2,249,739,339 29,000
Desert Water Agency 1,282,170 55,750 335,592,519 209,760 9,131,393,000 72,000
Littlerock Creek Irrigation District 18,881 2,300 7,724,225 10,000 388,056,000 2,900
The Metropolitan WD of Southern California 36,677,626 1,911,500 11,950,174,613 3,315,238 2,435,000,264,069 18,800,000
Mojave Water Agency 411,813 85,800 337,983,933 3,136,000 30,898,552,936 469,000
Palmdale Water District 282,683 21,300 96,384,919 119,680 1,414,494,581 114,533
San Bernardino Valley Municipal Water District 983,488 102,600 725,351,822 225,577 42,950,247,633 661,546
San Gabriel Valley Municipal Water District 433,656 28,800 184,087,092 18,297 16,850,589,307 197,636
San Gorgonio Pass Water Agency 66,687 17,300 188,877,795 140,800 5,708,130,719 78,268
Ventura County Watershed Protection District 69,905 20,000 73,836,389 308,252 25,483,476,833 464,600

Subtotal 44,875,668 2,629,544 15,508,450,808 9,828,281 2,689,928,944,667 21,879,117
Total 99,785,235 4,172,686 20,223,796,792 23,514,148° 3,389,089,282,831 26,876,859

2All water delivered to long-term SWP water contractors, including carryover, Article 21, surplus, unscheduled, exchange, permit, purchased, local, and non-SWP water.

bStatutes of 1978, Chapter 1207, added Section 135 to the Revenue and Taxation Code, requiring assessment at 100 percent of full value for the 1981-1982 fiscal year and fiscal years thereafter.

<Total of all Plumas County Flood Control and Water Conservation District, including Last Chance Creek Water District.

4 Assessed valuation not available on an agency area breakdown.

¢Castaic Lake Water Agency (Southern California Area) includes land in the San Joaquin Valley Area formerly known as Devil's Den Water District.

fTotal for Metropolitan, including Calleguas Municipal Water District, which is common to Metropolitan and Ventura County Watershed Protection District.

9Includes duplicate values. Some areas that are within two or more agencies are included in each agency’s total.

" Includes all payments pursuant to the repayment provisions of the Water Supply Contracts. Transportation and Conservation Replacement Accounting System payments are also included in this table.
WD = Water District; WCD = Water Conservation District
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Delta Resources

Waterways and wetlands of the Sacramento-San Joaquin Delta at
Sherman Island.
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Significant Events in 2015

n April, the Governor announced a major change for the project known

as the Bay Delta Conservation Plan (BDCP). A new preferred alternative

(Alternative 4A) proposed to construct water conveyance facilities
through an initiative called California WaterFix.

In response to drought conditions, a temporary, emergency salinity/drought
barrier was constructed in the Delta on West False River between Jersey and
Bradford islands to limit saltwater intrusion into the Central and South Delta
from San Francisco Bay.

The West Delta Program completed construction of the Sherman Island
Whale’s Mouth Wetland Restoration Project, a 650-acre wetland on the lower
southwest side of Sherman Island.

Information for this chapter was contributed by the FIoodSAFE Environmental
Stewardship and Statewide Resources Office, the Bay-Delta Office, and the
Division of Flood Management.
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he Sacramento-San Joaquin Delta (Delta) is a unique environmental resource and a

major source of water for millions of Californians. Since the 1950s, the Department

of Water Resources (DWR) and other State and federal agencies have developed and
implemented numerous programs to manage the Delta.

Delta Water Management
Programs

Future water deliveries to millions of
Californians throughout the State will

be affected by many factors, including

two significant changes: Delta pumping
restrictions and climate change. Ongoing
planning activities and regulatory actions
continue to influence DWR activities in the
Delta. As a result of the efforts associated
with the California Water Fix and California
EcoRestore (these two programs replaced
the Bay Delta Conservation Plan [BDCP]),
and the Delta Stewardship Council’s (DSC)
Delta Plan, many of DWR's proposed projects
were suspended as staff continued to work
on the State Water Project (SWP) Delta
Compliance Program.

BDCP/California WaterFix

In April 2015, the Governor announced

a major change for the project known as
the BDCP. A new preferred alternative
(Alternative 4A) to the BDCP would not
complete BDCP as a Natural Community
Conservation Plan, but instead construct
water conveyance facilities through an
initiative called California WaterFix. A
parallel effort called California EcoRestore
proposes to implement habitat restoration
actions in the Delta. California WaterFix is
being developed in compliance with the
federal Endangered Species Act.

For more information regarding
BDCP/California WaterFix, see Chapter 3,
Environmental Programs.

Emergency Drought Barrier

In 2015, in response to drought conditions,
a temporary, emergency salinity/drought
barrier was constructed in the Delta on West
False River between Jersey and Bradford
islands and just east of the confluence

with the San Joaquin River. The barrier
would limit saltwater intrusion into the
Central and South Delta from San Francisco
Bay, allowing Delta water quality to be
maintained and water in upstream reservoirs
to be conserved. The barrier, built with large
rocks, measured approximately 750 feet
long and 12 feet wide at the top. Installation
started in May and was completed in June,
and removal started in September and

was completed in November. The barrier
successfully allowed the SWP and CVP to
operate with reduced Sacramento River/
Delta outflow, as approved by the SWRCB,
while maintaining control of salinity in the
Central Delta. A comprehensive efficacy
report is being prepared by DWR and is
planned to be completed by January 2017.

For more information see Chapter 4, Water
Quality Programs, and Chapter 7, Water
Supply Development & Reliability.

Delta Plan

The Delta Plan, adopted by the DSC in

May 2013 in compliance with the Delta
Reform Act of 2009, is a comprehensive,
long-term management plan for the Delta.
It became effective with legally enforceable
regulations in September 2013. (For

more information, see the sidebar, Delta
Stewardship Council.)
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Delta Stewardship Council

Created by the Legislature under the Sacramento-San Joaquin Delta Reform Act of 2009
(Delta Reform Act), the Delta Stewardship Council (DSC) is an independent agency of
the State of California composed of members who represent different parts of the State
and offer diverse expertise in fields such as agriculture, science, the environment, and
public service. Of the seven members, four are appointed by the Governor, one each

is appointed by the Senate and by the Assembly, and the seventh is the Chair of the
Delta Protection Commission. The council is the successor to the California Bay-Delta
Authority and assumes all of its administrative rights, abilities, obligations, and duties.

The Delta Plan was adopted by the DSC on May 16, 2013. It became effective with legally
enforceable regulations on September 1, 2013. The Delta Plan is a comprehensive,
long-term management plan for the Sacramento-San Joaquin Delta. It establishes a set
of integrated policies, strategies, and actions to guide State and local agencies to help
achieve the coequal goals of providing a more reliable water supply for California and
protecting, restoring, and enhancing the Delta ecosystem. It will also guide protection
and enhancement of the unique resources, culture, and values of the Delta as an
evolving place (California Water Code Section 85054).

The Delta Reform Act specifies eight policy objectives that are “inherent” in the coequal
goals (see California Water Code Section 85020). It also specifies a statewide policy to
reduce reliance on the Delta in meeting the State’s future water supply needs through
improved regional water self-reliance (California Water Code Section 85021) and
identifies specific subjects and strategies that must be included in the Delta Plan (see
generally, California Water Code Sections 85301-85309).

The Delta Reform Act also established the Delta Science Program and Delta
Independent Science Board (ISB) to provide the scientific support and oversight the DSC
needs to make decisions based on sound science. The Delta Science Program replaces
the CALFED Bay-Delta Program Science Program, and the Delta ISB replaces the
CALFED Bay-Delta Program ISB.

The Delta Science Program will develop scientific information and synthesis on issues
critical to managing the Bay-Delta system. That body of knowledge must be unbiased,
relevant, authoritative, integrated across State and federal agencies, and communicated
to Bay-Delta decision makers, agency managers, stakeholders, the scientific community,
and the public. The Delta Science Plan released by the DSC in December 2013, provides a
guide for organizing, conducting, and integrating science in the Delta. A Science Action
Agenda will be a key component of implementing the Delta Science Plan.

The Delta ISB is a standing board of nationally and internationally prominent scientists
with appropriate expertise to evaluate the broad range of scientific programs that
support adaptive management of the Delta. The Delta ISB will provide oversight of

the scientific research, monitoring, and assessment programs that support adaptive
management of the Delta through periodic reviews of each of those programs. The
overall objective of Delta ISB oversight is to ensure that the science supporting Bay-
Delta programs, the application of that science, and the technical aspects of the Bay-
Delta programs are optimally developed and implemented.
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More information about the Delta Plan is
available on the DSC’s website.

State Water Project Delta
Compliance Program

The SWP and Central Valley Project (CVP)
obtained take authorization for the federal
Endangered Species Act and California
Endangered Species Act listed fish species
for coordinated operations in the Delta
through a U.S. Fish and Wildlife Service
biological opinion (BiOp) for Delta Smelt
in December 2008, a Department of Fish
and Wildlife incidental take permit for
Longfin Smelt in February 2009, and a
National Marine Fisheries Service (NOAA
Fisheries) BiOp for salmon, steelhead, and
Green Sturgeon in June 2009. Some of the
requirements in these documents were
implemented right away, while others
needed development of studies and projects
before being implemented.

In 2015, efforts continued under the SWP
Delta Compliance Program to develop
studies and construct projects to address
regulatory requirements under the NOAA
Fisheries and U.S. Fish and Wildlife Service
BiOps and the Department of Fish and
Wildlife incidental take permit.

Predation, Release, and Efficiency
Program

The predation, release, and efficiency
program includes improving existing fish
salvage release sites, developing additional
fish salvage release sites, assessing
predation reduction alternatives, continuing
the associated predation study for Clifton
Court Forebay, and evaluating the screening
efficiency of the Skinner Fish Facility to
comply with the requirements under the
BiOps and incidental take permit. These
requirements include:

e reducing prescreen loss of federal
Endangered Species Act-protected

salmon and steelhead in Clifton Court
Forebay to no more than 40 percent
(Prescreen loss is the loss of fish as they
move across the forebay that results from
predation by fish and birds.);

e reducing predation by 50 percent at the
fish release sites;

e implementing fish release site studies
to develop methods to reduce predation
following release of salvaged fish; and

* identifying salvage deficiencies and
recommending actions to improve
salvage efficiency in order to meet a
required efficiency goal of 75 percent
for salmonids.

Fish Science Building

The addition of the Fish Science Building

at the Skinner Fish Facility was essential

to improve DWR'’s ability to conduct fish
studies to meet regulatory requirements for
operation of the SWP. The existing collection,
handling, transport, and release building
was too small and lacked the necessary
equipment to hold and rear fish to carry

out various studies and projects. The new
building includes a small laboratory, fish
rearing tanks, an office, and an area to store
study gear and equipment. Construction of
the Fish Science Building was initiated in
2013 and completed in 2014. It became fully
operational in 2015, supporting numerous
fishery studies related to the BiOps.

Fish Salvage Release Sites

The predation reduction strategy for

the release sites includes designing and
constructing the Curtis Landing fish release
site with minimal in-water structure to
reduce predation and improve survival of
released salvaged fish. Two new fish release
sites will be built on Sherman Island so that
more time can be allowed between releases
at each site. Coordinated interagency use
will occur at a total of six release sites.

Construction of the major components of
the Curtis Landing fish release site was
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completed in 2014, and the facility became
fully operational in 2015. Design of the two
new Sherman Island sites was completed

in 2014, all permits were obtained, and
construction was initiated in fall 2015. A
cost-sharing agreement with DWR’s Delta
Levees Program for these two sites was
also implemented for the levee construction
portion of this project.

Clifton Court Forebay Fishing Facility

The predation reduction strategy for Clifton
Court Forebay was to increase public

fishing opportunities in the forebay, with

the intention of reducing the number of
predatory fish and the prescreen loss of
federal Endangered Species Act-protected
salmon and steelhead. This strategy involved
constructing a fishing pier to provide
improved access to anglers.

During 2014, changes were made to
Conservation Measure 1 of the BDCP that
conflicted with the fishing pier project and
would have effectively prevented public
access to the fishing pier. The project was
indefinitely suspended, and DWR, in close
coordination with NOAA Fisheries, analyzed
other predator reduction alternatives in
2015 (as described in the Ad Hoc Studies
section below).

The predator study continued in 2015.
The study is designed to gather as much
information as possible, pre- and post-
installation of the proposed fishing facility,
to document the behavior and population
demographics of predatory fish and birds,
as well as salmonid survival. Full-scale
predator sampling and acoustic tagging,
avian surveys, creel surveys, and releases
of marked salmon were conducted. Pilot-
level genetic analysis of predator stomach
contents also continued in 2015.

Ad Hoc Studies

Subsequent to the suspension of the fishing
facility project, and as a result of numerous
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meetings with NOAA Fisheries and DWR'’s
ongoing responsibility to reduce prescreen
loss of listed fish species, DWR embarked

on a study of more than 21 alternatives

to reduce predation in the forebay. NOAA
Fisheries identified six preferred alternatives
and provided a ranking of these alternatives.
In addition, NOAA Fisheries approved an
extension for compliance with the BiOp
requirement conditioned on DWR completing
four interim measures to reduce predation
in the forebay. DWR immediately initiated
planning of the four interim measures:

e clectrofishing the forebay;

 controlling aquatic weeds;

» establishing a fishing incentive program;
and

e implementing operational changes to
limit take.

DWR also initiated an in-depth study of
various dredging proposals for the forebay
that could contribute to the survival of listed
fish species.

Additional information about CVP/SWP
operations related to the BiOps can be found
in Chapter 3, Environmental Programs.

Skinner Fish Facility

The strategy for determining the screening
efficiency of the Skinner Fish Facility
includes evaluating:

e fish losses through primary louvers,
secondary louvers, and holding tanks;

e hydraulics within the facility;

e relative abundance of predators within
the primary louver channels; and

e fish behavior and movement patterns as
they are entrained and guided through
the facility.

During 2015, the technical team continued
to evaluate and recommend revisions to the
SWP and CVP fish loss equations used at the



respective facilities. Other efforts included
construction and installation of new stainless
steel fish transport and count buckets and
initiation of a contract with the University of
California, Davis, to conduct studies relative
to Green Sturgeon behavior near structures
similar to the louvers.

Fish Screen Evaluations

Fish screens at Barker Slough Pumping Plant,
Roaring River Slough Distribution System,
and diversions around Sherman Island
continued to be evaluated to comply with the
requirements of the BiOps and the incidental
take permit. The evaluations consisted of
three components:

o fish screen cleanliness;
e fish screen hydraulics; and
¢ fish entrainment.

The evaluations were used to determine
whether facility structural components are in
sufficient condition to perform as designed;
the effectiveness of fish screen cleaning
practices; water approach velocities for
various screen cleanliness conditions; and
entrainment for various combinations of fish
presence, pumping rates, times of day, and
times of year.

During 2015, a number of evaluations were
conducted for each facility. Final reports
were prepared for the November 2013
through June 2014 evaluation period,

and draft reports were prepared for

the November 2014 through June 2015
evaluation period. In addition, some screens
were repaired or replaced based on the
results of these evaluations.

Delta Knowledge
Improvement Program

In response to Assembly Bill 1200 (Laird,;
Chapter 573, Statutes of 2005), which
required DWR to provide a risk analysis

of the Delta and Suisun Marsh and to
develop a set of improvement strategies

to manage those risks, DWR created the
Delta Risk Management Strategy to look at
the sustainability of the Delta and assess
major risks to Delta resources from floods,
seepage, subsidence, and earthquakes (see
Bulletins 132-08 through 132-13).

During the course of the Delta Risk
Management Strategy project, a number of
information gaps and information quality
issues were identified. The limited amount of
quality information prompted the creation of
the Delta Knowledge Improvement Program,
as a means to actively fund specific studies
to fill the data gaps identified in the Delta
Risk Management Strategy.

In 2015, the Delta Knowledge Improvement
Program focused on studies to improve State
levee investment decisions in the Delta.
These studies included:

e an ongoing economic study to assist
the DSC in developing a comprehensive
investment strategy for the Delta levees;

* a feasibility study to assist the Delta
Protection Commission with making
recommendations on how to implement
a Delta Flood Risk Management
Assessment District; and

e an investigation to determine how Delta
levees on peat soils respond under
seismic loading.

As part of an effort to update determination
of the 100-year water levels in the Delta,
the Delta Knowledge Improvement Program
funded a data quality analysis of historical
water levels reported by gauge stations in
the Delta.

More information about the Delta Knowledge
Improvement Program is available on
DWR’s website.
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North Delta Flood Control
and Ecosystem Restoration
Project

The North Delta Flood Control and
Ecosystem Restoration Project will provide
flood control improvements and ecosystem
restoration in the North Delta. The project
will implement important flood control
improvements in the area of the North Delta
where the Mokelumne River, Cosumnes
River, Dry Creek, and Morrison Creek
converge (see Figure 2-1). Flood flows in the
area threaten levees, bridges, and roadways
when levees on McCormack-Williamson
Tract (MWT) are overtopped and a flood
surge occurs. The proposed project will

help regulate peak flood flows and prevent
flood surges. It will also provide substantial
aquatic and terrestrial habitat benefits.

The final North Delta Flood Control

and Ecosystem Restoration Project
environmental impact report was certified

in November 2010 and recommended the
implementation of a preferred alternative
(Alternative 1-A for the Group I actions and
the No Action Alternative for the Group II
actions [for details see Bulletin 132-11]). The
project will create tidal, subtidal, aquatic,
and terrestrial habitats benefiting a number
of special status species such as Sacramento
Splittail and Chinook Salmon. The project,
as proposed, will provide contiguous habitat
and a riparian corridor from the downstream
portion of the Cosumnes River Preserve to
the Delta.

Two project elements are proposed

for implementation: the MWT element
combines North Delta flood surge reduction
measures with the construction of habitat-
friendly levees, floodplain restoration, and
the creation of freshwater tidal habitat

on MWT. The MWT property, purchased
using a CALFED Bay-Delta Program grant,
is currently owned and managed by The
Nature Conservancy. (For background
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on the CALFED Bay-Delta Program, see
Bulletins 132-95 through 132-11.) When
completed, the MWT element will result

in nearly 1,500 acres of tidal marsh and
floodplain restoration. The Grizzly Slough
element consists of breaching the Grizzly
Slough and Bear Slough levees upstream
of MWT to help attenuate peak flood flows
and maximize nearly 500 acres of floodplain
habitat on the DWR-owned property. These
projects are consistent with the objectives
put forth in the California Water Action

Plan, the Delta Plan, and the California
EcoRestore initiative.

Project Status

The MWT project planning, permitting,

and implementation was divided into two
phases, due to the size and complexity of
the multibenefit project. Phase A entails
constructing a protective tower levee and
resloping the landside levee to strengthen
levees and minimize the effect of wave-wash
erosion when the land receives flood water
as designed. Phase B is proposed to include
weir construction, levee breaching, and
floodplain and tidal marsh restoration.

In 2015, the MWT Project Team completed
studies, regulatory requirements (e.g.,
permits under Clean Water Act Sections 401
and 404 and a biological assessment), and
planning work for Phase A. Construction

is planned for 2017. Considerable progress
was made on Phase B (real estate activities,
permitting strategies, and updated
hydrologic models), which is proposed to be
implemented in 2018 and 2019. As part of
Phase B, DWR is working with the California
Natural Resources Agency/California
EcoRestore to evaluate long-term ownership,
management/monitoring options, and
potential funding sources. Concurrent

with MWT project work, a separate team
under Reclamation District 348 (New Hope
Reclamation District) is beginning the project
design work for Grizzly Slough, including the
real estate analyses and wetland delineation.
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Figure 2-1 North Delta Flood Control and Ecosystem Restoration Project
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South Delta Improvements
Program

In 1999, the South Delta facilities became
a key component of the CALFED Bay-
Delta Program.

South Delta Improvements Program (SDIP)
elements in the CALFED Bay-Delta Program
record of decision included increasing
diversions through Clifton Court Forebay
(first to 8,500 cubic feet per second [cfs] and
then to 10,300 cfs), dredging and installing
operable tidal barriers in the South Delta,
installing a fish barrier at the Head of Old
River, and constructing the first phase of a
new intake and fish screen in Clifton Court
Forebay. SDIP is proposed to be implemented
in two component stages.

DWR and the Bureau of Reclamation
(Reclamation) identified the following SDIP
project objectives and purposes:

e reducing movement of San Joaquin River
watershed Central Valley fall-run and late
fall-run juvenile Chinook Salmon into the
South Delta via Old River (SDIP Stage 1);

e maintaining adequate water levels
and water quality through improved
circulation for agricultural diversions in
the South Delta, downstream of the Head
of Old River (SDIP Stage 1);

e increasing water deliveries and delivery
reliability to SWP and CVP water
contractors south of the Delta (SDIP
Stage 2); and

e providing opportunities to convey
water for fish and wildlife purposes by
increasing the maximum permitted level
of diversion through the existing intake
gates at Clifton Court Forebay to 8,500 cfs
(SDIP Stage 2).
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The SDIP Stage 1 physical/structural
component includes the following elements:

e constructing and operating a fish-control
gate at the Head of Old River to reduce
downstream movement of San Joaquin
River watershed Central Valley fall-run
and late fall-run juvenile Chinook Salmon
into the South Delta via the Head of
Old River;

e constructing and operating up to three
flow-control structures (gates) at Middle
River (near the confluence of Middle
River with Victoria Canal); Grant Line
Canal (near the confluence of Grant Line
Canal and Old River); and Old River (just
east of the Delta-Mendota Canal intake)
to improve existing water levels and
circulation patterns in South Delta water
channels;

e dredging various channels in the South
Delta, including Middle and Old rivers, to
improve conveyance; and dredging areas
surrounding agricultural diversions to
improve their function; and

e extending up to 24 agricultural diversion
intake facilities to improve their function.

The SDIP final environmental impact report/
environmental impact statement (2006)
determined the preferred alternative for
SDIP Stage 1, which entails installation

of permanent control gates to replace the
temporary rock barriers currently installed
and removed each year under the DWR
South Delta Temporary Barriers Project.
The preferred alternative also includes

the elements of dredging and extending
agricultural diversions.

Preferred Plan

The preferred plan for SDIP is to construct
the Stage 1 physical/structural component
as soon as permits are obtained and defer
the operational component until more

is known about the project’s potential
effects on Delta Smelt and other protected
fish species.



DWR deferred both the increase in diversions
of up to 10,300 cfs and the associated new
fish screens as components of the SDIP

due to major funding issues and significant
technical uncertainties associated with

the design and construction of the new

fish screens.

Program Status

DWR and Reclamation continued to

suspend most SDIP planning and permitting
activities during 2015. Some activities were
undertaken to address requirements of the
2009 NOAA Fisheries BiOp for the CVP and
SWP Long-term Operations Criteria and Plan.

Discussions between DWR and NOAA
Fisheries revealed NOAA Fisheries’ concern
for potential barrier hydraulic disturbances
that could promote increased predation

on juvenile salmon. DWR conducted a
hydrodynamic study focusing on barrier
design features to minimize these
disturbances. A study report was submitted
to NOAA Fisheries in April 2010, which
identified several features that could be
incorporated into the design.

NOAA Fisheries stated an interest in delaying
further discussions on the SDIP until
completion of an ongoing, multiyear South
Delta Temporary Barriers Project predation
study. The study is being conducted to
satisfy requirements of the project’s 2008
NOAA Fisheries BiOp and is examining the
occurrence of predation associated with the
project. The study’s field data collection was
completed in 2011, and data analysis is in
progress. A final predation study report is
expected in 2017. Data from the study will
be useful in considering permanent barrier
design options and operation strategies to
minimize predation.

For additional information about SDIP,
see Chapter 7, Water Supply Development
and Reliability.

Temporary Barriers Project Facilities

The South Delta Temporary Barriers Project
is an ongoing project that installs up to four
rock barriers in channels located in the
southern portion of the Delta near the cities
of Tracy and Lathrop in San Joaquin County.
The barriers are usually installed during the
irrigation season from April to November at
four sites (see Figure 2-2), as follows:

(1) Head of Old River, in Old River where it
splits from the San Joaquin River;

(2) Old River near Tracy, one-half mile east
of the Jones Pumping Plant intake and
about 8 miles northwest of Tracy;

(3) Middle River near Victoria Canal, just
southeast of the confluence of Middle
River, Trapper Slough, and North
Canal; and

(4) Grant Line Canal, 420 feet east of the
Tracy Boulevard Bridge.

The Old River near Tracy, Middle River near
Victoria Canal, and Grant Line Canal rock
barriers are designed to act as flow-control
structures to improve water levels and
circulation within the South Delta. The Head
of Old River barrier is designed to improve
migration conditions for Central Valley fall-
run Chinook Salmon in the spring and fall.
In the spring, the barrier blocks migratory
movements of juvenile salmon into Old River
from the San Joaquin River. In the fall, the
barrier increases the volume of San Joaquin
River flow passing downstream through the
Port of Stockton and improves dissolved
oxygen levels in the San Joaquin River. As a
result, it improves the low dissolved oxygen
sag that occurs near that area and aids
upstream migration of adult salmon in the
San Joaquin River basin.

In 2015, the three flow-control agricultural
barriers at Middle River near Victoria Canal,
Grant Line Canal, and Old River near Tracy
were installed and operated as planned.
Installation started in March, and the barriers
were removed in November. Additionally,
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Figure 2-2 Temporary Barrier Locations in the South Delta

the option of raising the Middle River
barrier by 1 foot to increase the water level
and improve circulation was exercised on
June 8, 2015.

The spring Head of Old River rock barrier
was installed in 2015 with construction
beginning in early March and full closure
achieved by April 3. Eight culverts with slide
gates remained in the open position for

the duration of the installation. The barrier
was breached on June 1, 2015, and it was
completely removed by June 8, 2015.

In 2015, the Head of Old River Predator
Manipulation Study was implemented
to study predatory fish distribution and
abundance in the San Joaquin River in
the vicinity of the Head of Old River. The
coordinated acoustic telemetry studies
were conducted by Reclamation, NOAA
Fisheries, and the U.S. Fish and Wildlife
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Service to track the movements of salmon
smolts, steelhead, and predatory fish to
determine the outmigrating salmon smolt
survival in the Delta and to learn more about
the predatory fish impact on the salmon
population. In the Predator Manipulation
Study, NOAA Fisheries used genetic analysis
to determine predator diet and tested the
hypothesis that salmon smolt survival can
be improved in one reach of the San Joaquin
River by removing and relocating predatory
fish to another reach.

In 2015, the fall Head of Old River rock
barrier was installed and operated from
September 13 until November 12, when
the barrier was breached. Removal was
completed on November 18.

Data collected in 2015 are being analyzed,
and the findings of the studies will be
published in reports and peer-reviewed



journal articles by the respective agency for
each individual study.

Information on the temporary barriers,
including details about barrier operations,
can be found on DWR’s website.

Delta Flood Control

Levees in the Delta protect valuable
wildlife habitat, farms, homes, urban areas,
recreational developments, highways,
railroads, natural gas infrastructure, utility
lines, a major aqueduct, and other public
developments. Delta levees influence and
protect critical water quality parameters in
Delta waterways. Some levees also protect
water quality for approximately 25 million
Californians who receive a portion of their
water from the Delta. The State Legislature
recognized the importance of the Delta
and enacted the Delta Flood Protection

Act of 1988, declaring that “. . . the Delta is
endowed with many invaluable and unique
resources and that these resources are of
major statewide significance” (California
Water Code Sections 12300 et seq.).

Since 1988, the Delta Levees Program

has provided more than $310 million in
State-appropriated funds. These monies are
combined with local cost-share funding to
provide flood protection and environmental
benefits in the Delta.

In Senate Bill 34 (Boatwright; Chapter 28,
Statutes of 1988), the Legislature declared
its intent to appropriate $6 million for

local assistance under the Delta Levee
Maintenance Subventions Program and

$6 million for Delta Levees Special Flood
Control Projects, including subsidence
studies and monitoring on Bethel, Bradford,
Jersey, Sherman, and Twitchell islands;
Holland, Hotchkiss, and Webb tracts; and the
towns of Thornton and Walnut Grove.

In 1996, Assembly Bill 360 (Hannigan;
Chapter 601, Statutes of 1996) expanded the

area covered by the Delta Levees Program to
include the remainder of the legal Delta and
northern Suisun Bay.

Additional funding sources for the Delta
Levees Program include:

e Proposition 204 enacted in 1996
($25 million);

e Proposition 13 enacted in 2000
($30 million);

e Proposition 50 enacted in 2002
($70 million);

e Proposition 84 enacted in 2006
($275 million);

e Proposition 1E enacted in 2006; and

e Proposition 1 enacted in 2014.

Delta Flood Emergency
Preparedness, Response, and
Recovery Program

The Delta Flood Emergency Preparedness,
Response, and Recovery Program

was initiated within the Division of

Flood Management in response to the
passing of the Disaster Preparedness

and Flood Prevention Bond Act of 2006
(Proposition 1E). The program is designed
to enhance emergency preparedness and
enable DWR to better coordinate with its
local partners to respond to and recover
from a large-scale Delta flood emergency.

The Delta Flood Emergency Management Plan
presents DWR’s concept of operations for
flood emergency response in the Delta. The
plan describes the roles and responsibilities
of DWR’s emergency response organizations,
including the Flood Operations Center,

the Project Operations Center, and the
Department Operations Center, and lists
DWR'’s actions during flood emergency
response. It also supports DWR'’s emergency
preparedness efforts in the Delta and

guides DWR management in making critical
decisions during recovery.
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A tabletop exercise was held in April 2015
in support of the Delta Flood Emergency
Preparedness, Response, and Recovery
Program. The exercise included

staff from each of DWR'’s emergency
response organizations.

For more information, visit DWR’s website.

Delta Levees Maintenance
Subventions Program

The Delta Levees Maintenance Subventions
Program (Subventions Program) is a cost-
share program that provides technical

and financial assistance to local levee-
maintaining agencies in the Delta for

the maintenance and rehabilitation of
levees. The Subventions Program is
authorized by California Water Code
Sections 12980 through 12995 and is
managed by DWR. The Central Valley Flood
Protection Board reviews and approves
DWR'’s recommendations and enters into
agreements with local agencies to reimburse
eligible costs for levee maintenance

and rehabilitation.

The Subventions Program provides
reimbursement funding to local levee-
maintaining agencies for improving,
maintaining, and enhancing nearly 700 miles
of project and nonproject levees. Since its
inception in 1973, the Subventions Program
has provided more than $180 million of
State funding to more than 70 islands in

the Delta. In fiscal year 2015-2016, the
program expects to reimburse approximately
$8 million to local agencies for eligible levee
maintenance and rehabilitation activities.

(In fiscal year 2014-2015, the program
reimbursed $8 million.) These activities

help minimize the risk of Delta levee failure,
which in turn protects the Delta’s ecosystem,
communities, and agriculture; State and
private infrastructure; and the State’s

water supply.
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Delta Levees Special Flood Control
Projects Program

The Delta Levees Special Flood Control
Projects Program assists eligible local
agencies in the Delta with flood protection
and levee stability repairs. In 1990, the
California Water Commission approved
actions and priorities that serve as guides
for DWR to determine the best use of
appropriations to protect Delta islands.
Long-term actions and priorities include:

 rehabilitating threatened levees through
the beneficial reuse of dredged material;

e improving water supply reliability, levee
integrity, and habitat enhancement by
soliciting multibenefit projects through
the projects solicitation process;

e upgrading levees to the standards
included in Bulletin 192-82 (Delta Levees
Investigation); and

e considering projects that will help
achieve net long-term habitat
improvement for fish and wildlife.

While DWR seeks cost sharing for all
projects, the actual reimbursement depends
on each local agency’s ability to pay. In
some cases, DWR may provide up to

100 percent of the cost. Districts receiving
these funds are required to participate in a
habitat improvement program to ensure net
long-term habitat enhancement.

Levee restoration projects, habitat projects,
and other special projects were conducted
on various Delta islands and tracts in
2015-2016.

Bulk Credit Program

In 2012, the Delta Levees Subventions
Program and the Special Flood Control
Projects Program established a model
Bulk Credit Program allowing reclamation
districts to more effectively meet habitat
mitigation obligations.



Under the Bulk Credit Program, reclamation
districts are able to utilize mitigation credits
purchased in advance from an existing
mitigation bank. These credits provide
more biologically effective mitigation than
past practices of establishing less formal,
smaller mitigation sites, and are a much
more efficient way of meeting mitigation
obligations. The bulk purchase of credits
from the mitigation bank is made at a
substantial discount.

In 2015, the Bulk Credit Program continued
to be the principal tool for participating
reclamation districts to meet their habitat
mitigation obligations resulting from Delta
levee maintenance and improvement work.
The program also continued planning

for an 80-acre habitat mitigation site on
Twitchell Island to support future mitigation
obligations of the program. The mitigation
site will be bordered by an 80-acre habitat
enhancement site that will provide riparian
forest and scrub shrub habitats.

Reuse of Dredged Material for
Delta Levees

As local sources of fill material for levee
repair are depleted, new economical sources
must be located. DWR has worked to find
opportunities to reuse clean, dredged
material in the Delta.

As part of this effort, a charter for the
multiagency Delta Long-Term Management
Strategy (LTMS) for the beneficial reuse

of dredged material became effective in
February 2007. The Delta LTMS is designed
to improve operational efficiency and
coordination of collective and individual
agency decision-making responsibilities,
resulting in approved dredging and dredged
material management actions in the Delta,
including the beneficial reuse of such
material. Regular Delta LTMS meetings
have included representatives from DWR,
the U.S. Army Corps of Engineers, the U.S.
Environmental Protection Agency, the

Regional Water Quality Control Board, the
Ports of Stockton and West Sacramento, and
other interested parties.

Delta LTMS long-term goals include:

e developing a streamlined permitting
process for dredging and dredged
material reuse;

e developing a consolidated guidance
document addressing sampling, tests,
protocols, and methods for assessing
sediment and dredged material
characterization;

e developing a sediment management
plan of methodologies for assessing
and characterizing sediments and
determining appropriate disposal options;

e developing a programmatic biological
assessment for sensitive Delta species;

e drafting a programmatic environmental
impact report/environmental impact
statement for the Delta LTMS; and

e identifying and permitting additional
sediment placement and beneficial reuse
sites in the Delta.

The Delta LTMS program conducted a
technical review of the program in July 2015
and concluded there was a need for
continued effort. Progress has been slowed
due to funding issues.

West Delta Program

The West Delta Program is tasked with
land management on Sherman and
Twitchell islands to achieve DWR’s goals
and objectives, including understanding
and managing methods that will
mitigate subsidence. The West Delta
Program objectives are supported by
active research and application of land
management activities used for subsidence
reversal, carbon sequestration, and
habitat development.
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Since 2008, DWR has constructed
approximately 1,700 acres of subsidence
mitigation projects on Sherman and
Twitchell islands and constructed
approximately 6,000 lineal feet of “fish
friendly” habitat setback levees. In 2015, the
West Delta Program continued a partnership
with the University of California, Berkeley, to
collect greenhouse gas data on both newly
constructed wetland sites, and typical Delta
farmed crops such as corn and alfalfa, and
irrigated pasture. Data collected since 2010
has shown that there is a net greenhouse
gas benefit of approximately 10 metric tons
of carbon dioxide equivalent by planting
wetland crops on previously farmed Delta
peatland soils.

Building upon subsidence mitigation work,
DWR, in partnership with the Sherman
Island Reclamation District, was awarded
a $10.5 million grant from the California
Department of Fish and Wildlife’s fiscal

year 2014-2015 Wetlands Restoration

for Greenhouse Gas Reduction Program.
The grant provided funding for another
2,200 acres of wetlands on Sherman

Island; construction of the Sherman Island
Whale’'s Mouth Wetland Restoration Project;
and all planning, design, permitting, and
construction for the Belly Wetland (see
Figure 2-3). Matching funds from both DWR
and the University of California, Berkeley,
will provide for additional greenhouse gas
monitoring throughout the Delta, resulting
in a data set from a more robust variation
of conditions.

In 2015, the West Delta Program completed
construction of the Sherman Island Whale's
Mouth Wetland Restoration Project, a
650-acre wetland on the lower southwest
side of Sherman Island. Project features
include more than 9 miles of berms needed
to terrace the land into cells for appropriate
water depth, approximately 23 water control

Legend

1 Twitchell Island Pilot Scale Wetland (15 acres—1997)

2 Twitchell Island Rice Research Facility (600 acres—2008)

3 Sherman Island Mayberry Farms Wetland (300 acres—2010)

4 Twitchell Island East End Wetland (750 acres—2013)

5 Sherman Island Whale’s Mouth Wetland (650 acres—completion in 2015)
6 Sherman Island Belly Wetland (1,500 acres—completion after 2017)

7 Twitchell Island San Joaquin River Setback Levee Restoration Project (25,000 feet)
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Figure 2-3 Selected West Delta Program Projects
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structures, and approximately 75 acres of
new upland habitat, including 13 acres that
had been a scour pond created during the
1969 Sherman Island flood.

Continued efforts for 2015 included carbon
protocol development, a multiagency effort
to develop a draft greenhouse gas protocol
that will allow for quantification of a project’s
net increase in carbon sequestration, which
could be considered for adoption by the
California Air Resources Board in late 2016
or early 2017.

The West Delta Program continued

working with Twitchell Island Reclamation
District to develop construction plans and
environmental permits for the Twitchell
Island San Joaquin River Setback Levee
Restoration Project. This project will
construct approximately 25,000 lineal feet of
setback levee along the San Joaquin River,
allowing for habitat features to be developed
on the water side.

BULLETIN 132 -

16

29

DELTA RESOURCES






Chapter 3
Environmental Programs

The restored Cookhouse Meadow in the Sierra Nevada.
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Significant Events in 2015

n February, DWR received the Climate Leadership Award for Excellence

in Greenhouse Gas Management (Goal Setting) for its work on the DWR

Greenhouse Gas Emissions Reduction Plan. The award, given by the U.S.
Environmental Protection Agency, the Association of Climate Change Officers,
The Climate Registry, and the Center for Climate and Energy Solutions, is the
highest national award given for greenhouse gas (GHG) management. DWR is
the first public agency to be honored with the award.

In April, the Department of Water Resources (DWR) announced a new
alternative that would replace the proposed Bay Delta Conservation Plan
(BDCP) as the State’s proposed project. The conveyance facility and habitat
restoration measures proposed in the BDCP would be separated into two
distinct efforts—California WaterFix and California EcoRestore.

Information in this chapter was contributed by the Division of Environmental
Services, the Division of Operations and Maintenance, the Division of Integrated
Regional Water Management, and the State Water Project Analysis Office.
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he Department of Water Resources (DWR) has developed and implemented several

programs to avoid, minimize, and/or offset adverse environmental impacts resulting

from construction and operation of State Water Project (SWP) facilities. DWR has also
established other environmental programs and partnered with other agencies to restore and

enhance the natural environment.

Operations for Species
of Concern

A primary consideration in the operation

of the SWP is avoiding, minimizing, and/or
offsetting adverse impacts to species of
concern, species listed as threatened or
endangered by a State or federal agency,

or species proposed for listing. The SWP is
operated pursuant to biological opinions
(BiOps) issued under the federal Endangered
Species Act (ESA), and consistency
determinations or incidental take permits
issued under the California Endangered
Species Act (CESA). A key to avoiding and
minimizing adverse impacts to these species
is maintaining flexibility in SWP operations.
Operational responses can include Delta
Cross Channel gate closure, export
curtailments, changes in delivery schedules,
increased reservoir releases, preferential
use of certain facilities, or a combination of
these actions.

Additional information can be found in
Chapter 7, Water Supply Development
and Reliability.

San Joaquin River
Restoration Program

The San Joaquin River Restoration Program
is a comprehensive long-term effort to
restore flows to the San Joaquin River

from Friant Dam to the confluence of

the Merced River and to restore a self-
sustaining Chinook Salmon (Oncorhynchus
tshawytscha) fishery in the river, while
reducing or avoiding adverse water supply
impacts from restoration flows. The San

Joaquin River Restoration Program worked
through several challenges in 2015 related
to water availability, levee stability, project
implementation, and fish reintroduction.

Restoration flows continued to be hindered
due to another critical water year in the San
Joaquin River basin. The amount of water
the San Joaquin River Restoration Program
receives each year is based on the water year
classification, and with water year 2014-2015
being one of the driest years on record, no
restoration flows were released for a second
consecutive year.

The San Joaquin River Restoration Program
updated its Framework for Implementation
that describes how the program will be
implemented over the next 15 years. The
framework seeks to sequence projects in

a logical order to achieve program goals,
based on realistic funding and resources,
and includes schedules, budgets, and
priorities of the five implementing agencies,
including DWR. An initial milestone in

the framework is to reconnect the San
Joaquin River to the ocean by releasing
1,300 cubic feet per second restoration
flows and by implementing channel and
structural projects.

DWR continued to perform levee evaluations
along the river and flood bypasses in

the restoration area to ensure that the
restoration flows will not significantly
increase flood risk. Levee evaluations in
2015 focused on the Eastside Bypass where
data show flows over 580 cubic feet per
second would exceed criteria set by the U.S.
Army Corps of Engineers (Corps) for levee
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seepage and stability. DWR is developing
plans to investigate this critical reach and
develop alternatives to improve these levees
to achieve the framework’s restoration flow
release goal of 1,300 cubic feet per second.

The framework identifies the Mendota

Pool Bypass and Reach 2B Improvements
Project as one of the first major structural
improvement projects to be implemented. A
public draft environmental impact statement
(EIS)/environmental impact report (EIR) was
released in June 2015 and is expected to be
finalized in 2016.

Planning for the Reach 4B, Eastside Bypass
and the Mariposa Bypass Channel and
Structural Improvements Project also
continued. A consensus-based alternative
development process was initiated in 2015
with landowner and agency stakeholders
to identify a preferred alternative for
routing fish and flows through Reach 4B
and the flood bypass area. DWR is the
California Environmental Quality Act
(CEQA) lead agency for the project and
plans to implement flow and fish passage
components of the project by 2019 to
correspond with the framework schedule.

In April 2015, the Department of Fish and
wildlife (DFW) and the U.S. Fish and Wildlife
Service (USFWS) released approximately
54,000 hatchery-produced juvenile spring-
run Chinook Salmon into the San Joaquin
River near its confluence with the Merced
River. This release follows a similar release
made in 2014 and contributes to the San
Joaquin River Restoration Program'’s plan
for long-term reintroduction of spring-run
salmon to the San Joaquin River.

More information is available on the San

Joaquin River Restoration Program'’s website.

Lower Yuba River Accord

The Lower Yuba River Accord’s purpose is
to resolve instream flow issues and protect
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and enhance lower Yuba River fisheries and
local water supply reliability. The Lower
Yuba River Accord provides revenues for
local flood control and water supply projects;
water to enhance SWP and Central Valley
Project (CVP) water supply reliability by
offsetting Sacramento-San Joaquin Delta
(Delta) export reductions for protection

and restoration of Delta fisheries; and
improvements in statewide water supply
management, including dry year supplies for
participating SWP and CVP contractors.

Water contracted by DWR under the

Lower Yuba River Accord Water Purchase
Agreement (Component 1 water) continues
to be used to help offset Delta export
reductions to benefit fish. In 2015, Yuba
County Water Agency delivered 59,131 acre-
feet of Component 1 water from surface
releases, shared equally between DWR and
the Bureau of Reclamation (Reclamation).
This water was used to offset Delta pumping
curtailments equally at Banks Pumping Plant
and Jones Pumping Plant made pursuant

to the BiOps on Delta Smelt and salmonids
issued by the USFWS and the National
Marine Fisheries Service (NOAA Fisheries)
as modified by subsequent court orders.
Under an agreement signed in 2012, DWR
and Reclamation equally share Component 1
water made available from 2012 through
2015. Because 60,000 af of Component 1
water was due to be delivered in 2015, Yuba
owes the remaining 869 af in a future year.
In addition, Yuba County Water Agency
provided 30,000 acre-feet of Component 4
groundwater substitution water through
agreements with seven of its member units
to enhance lower Yuba River flows. The
water was then made available for transfer
to many of the participating contractors
through a letter agreement between DWR
and Yuba County Water Agency.

For more information about the Lower Yuba
River Accord, see Chapter 9, Water Contracts
and Deliveries.



Oroville Facilities

Existing Federal Energy Regulatory
Commission License Activities
for 2015

Invasive Plant Management

During 2015, DWR removed all the red
sesbania (Sesbania punicea) along the
Thermalito Power Canal, Thermalito Forebay,
and Thermalito Diversion Pool as part of the
annual maintenance that started in 2007.
The Thermalito Power Canal, Thermalito
Forebay, and Thermalito Diversion Pool are
the upstream extent of the red sesbania
population on the Feather River and are
considered a high priority management area.

DWR also continued to partner with the
Butte County Agricultural Commissioner
to remove several invasive plants within
areas of joint management. The Butte
County Agricultural Commissioner treated
several stands of red sesbania that are
adjacent to the upstream extents managed
by DWR, but are not on DWR property,
and several locations of skeleton weed
(Chondrilla juncea) near McCabe Creek and
Ponderosa Reservoir.

Feather River Fish Hatchery

Fall-run Chinook Salmon. A total of
7,075,242 juvenile fall-run Chinook Salmon
were released into the Delta, Sacramento
River, and San Francisco and San Pablo bays.

Spring-run Chinook Salmon. A total of
2,183,570 spring-run Chinook Salmon were
released in the Feather River.

Steelhead. A total of 331,805 steelhead were
planted in the Feather River at Boyd's Pump
Boat Launch.

Lake Oroville and Thermalito Afterbay

In October, 139,388 Chinook Salmon were
planted in Lake Oroville.

Due to a surplus egg supply at the Feather
River Fish Hatchery (FRFH), 17,200 steelhead
were stocked in the Thermalito Afterbay.

For additional information about
fish stocking in the SWP, see
Chapter 13, Recreation.

Habitat improvement continued in

2015 in the fluctuation zone of the lake.
Approximately 1,600 Christmas trees were
recycled with the help of the Boy Scouts
and the California Conservation Corps.
The recycled trees were used to construct
structures for juvenile fish habitat at the
Spillway Boat Launch area, Loafer Creek,
and Thermalito Afterbay.

Oroville Wildlife Area

Monitoring and weed removal activities
continued during 2015 at the wetland ponds
that were constructed in 2011 in the Oroville
Wildlife Area. These wetland ponds were
created as a mitigation requirement in the
1995 Corps Clean Water Act Section 404
permit for a project that constructed two
waterfowl brood ponds at Thermalito
Afterbay. The wetland ponds project
converted a 20-acre area of low-quality,
disturbed, upland habitat into 10 acres of
emergent wetland and 10 acres of riparian
habitat. The waterfowl brood ponds were

a requirement of the revised recreation

plan that was part of the Federal Energy
Regulatory Commission’s September 22,
1994, order.

Lake Oroville Elevation

A number of aspects of the Oroville
Facilities can be affected by lake surface
elevation including:

e habitat;
¢ flora and fauna of the lakeshore area and
upstream tributaries;

e recreation;
e water quality;
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e water temperature;

e shoreline and lakebed stability and
erosion;

* flood storage capacity;
e power generation; and

e streamflow requirements (downstream of
the lake).

The 2015 low point for the Lake Oroville
reservoir surface elevation was reached on
December 9 at 649.5 feet, and the annual
high point of 764.1 feet was reached on
April 17. The full pool elevation of Lake
Oroville is approximately 900 feet.

Federal Energy Regulatory
Commission Relicensing Activities

USFWS Biological Opinion for the Oroville
Facilities Relicensing

Various conservation measures for the
species identified in the USFWS 2007 BiOp
for the Oroville Facilities relicensing project
continued to be implemented on SWP
lands. Monitoring associated with these
measures includes an annual vernal pool
survey (645 mapped vernal pools and/or
features); protective measures for elderberry
shrubs (Sambucus species, host plant

for the valley elderberry longhorn beetle
[Desmocerus californicus dimorphusl); and
annual monitoring of nesting Bald Eagles
(Haliaeetus leucocephalus) in the area (five
currently active nests). In addition, habitat
management activities within the Oroville
Wildlife Area are coordinated through DFW.
These activities include providing nest and
forage habitat for waterfowl and upland
bird species, monitoring and maintaining
Thermalito Afterbay brood pond water
surface elevations, and protecting and
conserving Giant Garter Snake (Thamnophis
gigas) habitat. An annual compliance
report for 2015 was compiled by DWR and
submitted to USFWS.
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For more information about Oroville
Facilities relicensing, see Chapter 10,
Power Resources.

Invasive Species

Quagga and Zebra Mussel
Monitoring and Assessment

The quagga mussel, Dreissena rostriformis
(previously classified as Dreissena
rostriformis bugensis), and the zebra mussel,
D. polymorpha, are invasive freshwater
mussels that pose a significant threat to the
SWP. Both species attach to hard substrates,
including other mussels, with strong byssal
threads, forming dense colonies and causing
significant biofouling impacts to raw water
infrastructure by clogging small diameter
piping and filters and encrusting trash racks
and fish screens.

In early 2007, the quagga mussel was
detected in the lower Colorado River

and spread throughout connected water
diversion systems (see Bulletin 132-08).
The following year, the zebra mussel was
detected in San Justo Reservoir in San
Benito County, adding to the existing threat.
In response, DWR formed the Aquatic
Nuisance Species Program within the
Division of Operations and Maintenance.
The program includes applied studies, early
detection monitoring, vector management,
rapid response planning, long-term mussel
management, and public outreach.

Applied Studies

Assessment of Habitat Suitability. DWR's
consultant (see Bulletin 132-11), examined
the suitability of the SWP to support long-
term populations of quagga and zebra
mussels (dreissenids) if unintentionally
introduced. Based on the results, SWP
locations were classified into one of

three groups: unable to support, potentially
able to support, or able to support long-
term populations of dreissenid mussels
(see Bulletin 132-12). Understanding



where dreissenid mussels may survive
in the SWP will be used to prioritize
management efforts.

Early Detection Monitoring. DWR routinely
monitors the California Aqueduct, SWP
reservoirs, and the Delta for the presence of
quagga and zebra mussels. DWR uses three
different methods to monitor for mussels:
zooplankton tows (with DNA analysis)

for veligers (the free floating larval stage);
settlement plates (see Bulletin 132-10); and
bioboxes for adults (attached/settled stage).

In 2015, DWR and two collaborating water
agencies, Santa Clara Valley Water District
and The Metropolitan Water District of
Southern California, collected veliger
samples at 16 locations (see Bulletin 132-10).
In addition, DWR staff are trained in quagga
and zebra mussel identification and are
instructed to look for mussels during
regular field work and during routine facility
maintenance activities. No mussels were
detected in the SWP, the Delta, or other SWP
source water during 2015.

Prevention and Response Planning

To protect against and prepare for mussels
in the SWP, the Aquatic Nuisance Species
Program developed several planning
documents to guide actions and identify
vulnerabilities. The Quagga and Zebra Mussel
Vector Management Plan for the State Water
Project identifies potential mussel points-of-
entry and vectors and outlines mechanisms
to reduce the risk of introduction. The two
primary vectors of mussels are downstream
transport of planktonic veligers in natural
and constructed waterways and overland
transport of veligers and attached adults

on watercraft. A critical component of the
vector management plan is reducing the

risk posed by watercraft. To accomplish

this, DWR contracted with the California
Department of Parks and Recreation and the
Los Angeles County Department of Parks and
Recreation to implement vessel inspection

and outreach programs at San Luis State
Recreation Area (San Luis Reservoir, O'Neill
Forebay, and Los Banos Creek Reservoir)
and Pyramid and Castaic lakes (see

Bulletin 132-12).

At San Luis State Recreation Area,

11,349 vessels were inspected during 2015.
Of those vessels, 328 failed the inspection
due to the presence of wet equipment or
standing water and were not allowed to
launch. At Castaic Lake, 22,123 vessels were
inspected, and 678 failed the inspection.

At Pyramid Lake, 19,169 vessels were
inspected, with 931 failures. No mussels
were found during the inspections.

In December 2013, quagga mussels were
discovered in Lake Piru, operated by United
Water Conservation District, in Ventura
County (see Bulletin 132-14). Lake Piru is in
close proximity to Pyramid and Castaic lakes.

Sampling for veligers had been routinely
conducted at Pyramid and Castaic lakes
since 2008, and all samples had been
negative. Due to the possibility that mussels
were introduced in Pyramid and Castaic
lakes from Lake Piru, monitoring efforts were
immediately increased, additional settlement
plates were deployed in 2013, and additional
sampling for veligers was conducted during
2013, 2014, and 2015. All additional samples
were negative for quagga mussels.

If mussels are detected in the SWP, the
Quagga and Zebra Mussel Rapid Response
Plan for the State Water Project outlines a
course of action to confirm the sighting;
delineate the population; implement
containment and eradication measures; and
notify State and federal partner agencies, the
SWP water contractors, and any potentially
impacted entities.

With uncontrolled watercraft access to
and from infested bodies of water, such as
the Colorado River, the SWP and the Delta
remain vulnerable to mussel infestation.
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Therefore, DWR has prepared a long-term
mussel management plan that identifies
facility vulnerabilities and outlines both
short-term and long-term options to prevent
or mitigate mussel biofouling impacts for all
at-risk SWP facilities. The short-term control
strategies are those that can be implemented
within a few weeks to a few months time
and may be temporary in nature, such as
shutdowns for power washing and shell
removal. The long-term control strategies
have longer implementation times (6 months
to multiple years) and are permanent in
nature (alterations to infrastructure).

DWR’s consultant assisted DWR with plan
preparation (see Bulletin 132-14). As a
follow-up to the management plan reports,
the consultant will develop cost estimates for
facility retrofit implementation.

The Bay Delta
Conservation Plan

The Bay Delta Conservation Plan (BDCP) was
initiated in 2006 with the goal of providing

a plan to restore and protect water supply,
water quality, and Delta ecosystem health
within a stable regulatory framework.

The BDCP was being developed through
collaboration, scientific analysis, policy
review, and public input. Participants
included state, federal, and local water
agencies, state and federal fish and wildlife
agencies, environmental organizations,
agricultural organizations, and other
interested parties. The BDCP would have
served as a natural community conservation
plan under the State’s Natural Community
Conservation Planning Act and a habitat
conservation plan under Section 10 of the
ESA, providing long-term take authorization
for SWP and CVP operations under the CESA
and ESA while providing for the conservation
and management of species in the Delta. The
draft BDCP and its associated environmental
review documents were available for public
review and comment from December 13,
2013 through July 29, 2014. In response
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to comments received during the public
comment period, State and federal agencies
decided to change the approach and would
no longer pursue completion of the BDCP.

On April 30, 2015, DWR announced a new
alternative that would replace the proposed
BDCP as the State’s proposed project. The
conveyance facility and habitat restoration
measures proposed in the BDCP would be
separated into two distinct efforts—California
WaterFix and California EcoRestore.

California WaterFix and
California EcoRestore

The California WaterFix will construct new
Delta conveyance facilities in compliance
with the ESA and CESA. The conveyance
facilities would allow greater flexibility in
water diversions and better balancing of the
associated water quality and hydrodynamic
benefits for fish, drinking water, agriculture,
and other beneficial uses.

California EcoRestore was announced as an
initiative to help coordinate and advance

at least 30,000 acres of critical habitat
restoration in the Delta over the next 4 years.
California EcoRestore is unassociated with
any habitat restoration that may be required
as part of the construction and operation

of the new Delta water conveyance
(California Waterfix).

Endangered Species Act
Consultation Initiated

In early 2015, DWR and Reclamation initiated
ESA Section 7 (informal) consultation with
NOAA Fisheries and the USFWS and began
to develop the biological assessment for
construction and operation of California
WaterFix. Species under the jurisdiction

of the USFWS and NOAA Fisheries were
confirmed by the agencies in May and July,
respectively. DWR also engaged with DFW to
begin the incidental take analysis for State-
listed species, as required during the CESA



Section 2081 (b) permitting process. The
BiOp and 2081 (b) permit are expected to be
completed in 2016.

Recirculated Draft Environmental
Document Released

On July 10, 2015, DWR and Reclamation
released the partially recirculated draft
EIR/supplemental draft EIS for the BDCP/
California WaterFix. The public comment
period that began July 10, 2015, was
originally scheduled to end August 31, 2015,
but was extended to October 30, 2015. Public
meetings were held in Sacramento on July 28
and in Walnut Grove on July 29.

The primary purposes of the partially
recirculated draft EIR/supplemental draft
EIS were to provide the public and interested
agencies with updated environmental
analysis to address certain revisions to the
previously issued documents related to the
BDCP and its draft EIR/EIS, to introduce
new alternatives (Alternatives 4A, 2D,

and 5A), and to address certain issues
raised in comments received on the draft
EIR/EIS. The partially recirculated draft EIR/
supplemental draft EIS included evaluation
of Alternative 4A, California WaterFix.

Change Petition Submitted

On August 25, 2015, DWR and Reclamation
submitted a petition for a change to

the water rights necessary for the
implementation of key components of
California WaterFix. The petition requests
the State Water Resources Control Board
approval to add points of diversion

and rediversion to the existing water

right permits (and existing diversion
authorization) held by the SWP and the CVP.

Corps Permit Application Submitted

On August 26, 2015, DWR submitted a
permit application to the Corps for California
WaterFix. This application started a Corps
environmental review process, which

runs parallel to the environmental review
process required by CEQA and National
Environmental Policy Act. The Corps’
process will consider whether to issue

a permit for California WaterFix project
activities, such as construction, that will
occur in or affect waters of the United States,
triggering the Corps’ regulatory authority
under Section 404 of the Clean Water Act
and Section 10 of the Rivers and Harbors Act
of 1899.

Final EIR/EIS

In late 2015, DWR began preparing the final
BDCP/California WaterFix EIR/EIS, including
updating analyses and modeling, drafting the
executive summary, drafting the mitigation
monitoring and reporting program, and
responding to public comments. The final
EIR/EIS is expected to be released in 2017.

Biological Opinions Issued
on CVP/SWP Operations

The NOAA Fisheries and USFWS have both
issued BiOps on CVP and SWP operations
that include reasonable and prudent
alternatives to avoid jeopardy of federally
listed species. Both the 2008 USFWS and
2009 NOAA Fisheries BiOps were challenged
in federal court but were eventually upheld
and are the basis for ESA compliance for
the SWP and CVP. As required by the court
order, Reclamation completed an EIS in
November 2015. For more information
about the federal litigation, see Chapter 6,
Legislation and Litigation.

The remand process allowed DWR, DFW,
Reclamation, USFWS, and NOAA Fisheries
to undertake a collaborative adaptive
management approach to interim operations
under the existing BiOps.

The Collaborative Science and Adaptive
Management Program was formed in

May 2013 to produce information developed
through a collaborative science process that
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is directly relevant to management actions
in the Delta and can be used to manage
operations in a way that protects fish while

providing for greater water supply reliability.

The Collaborative Science and Adaptive
Management Program is comprised of a
Policy Group and a Collaborative Adaptive
Management Team. The Policy Group
includes State and federal agency directors,
regional directors, general managers of
water agencies, and executive directors

of nongovernmental organizations. The
Collaborative Adaptive Management Team
includes managers and scientists working
under the direction of the Policy Group

to facilitate collaborative science and
adaptive management.

DWR, Reclamation, and the regulatory
agencies have recently created multiple
cooperative real-time management teams
to provide a way to rapidly disseminate
information, develop recommendations, and
make decisions on fisheries-related issues
to minimize adverse effects on listed species
while meeting permit requirements and
contractual obligations for water deliveries.
These interagency teams meet regularly, up
to weekly during critical periods, to review
the latest available information on species
status, environmental conditions, and

protect ESA- and CESA-listed species.

Sections 1531-1544 [1973]).

Endangered Species and Biological Opinions

An endangered species is one in danger of extinction in all or a significant portion of
its range; a threatened species is one likely to become endangered. The Endangered
Species Act (ESA) and the California Endangered Species Act (CESA) are designed to
protect threatened and endangered species by ensuring federal and State agencies
adopt measures to protect the species during the design, construction, and operation
of projects, or for other forms of agency action, and prohibit the unauthorized take
of endangered species. Biological opinions and incidental take permits are issued to

ESA Section 7 requires federal agencies to ensure that any action they authorize,

fund, or carry out is not likely to jeopardize the continued existence of listed species
or modify their critical habitat, otherwise formal consultation is required. Federal
agencies must consult with the U.S. Fish and Wildlife Service and/or the National
Marine Fisheries Service (the wildlife agencies). As part of the consultation process,
the wildlife agency issues a biological opinion which states the agency’s determination
of whether the action is likely to jeopardize a species or adversely modify critical
habitat. If the wildlife agency determines an action will jeopardize or adversely modify,
it will suggest reasonable and prudent alternatives that the “action agency” may take
to avoid the likely jeopardy or adverse modification (Title 16, United States Code

CESA is substantially similar to ESA in all aspects (California Fish and Game Code
Sections 2050-2098 [1984]). Under CESA, an incidental take permit issued by the
Department of Fish and Wildlife can allow for the take of State-listed species if specific
criteria are met, including measures to minimize and mitigate the impacts of authorized
take (California Code of Regulations, Title 14, Sections 783.0-783.8).
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projected project operations and to develop
recommendations for actions to protect
listed species. A list of the interagency teams
and their agency participants, descriptions
of the teams, and the process for real-

time decision making is in the EIS for the
coordinated long-term operation of the CVP
and SWP.

The Delta Science Program conducted
the 2015 Long-term Operations Biological
Opinions Annual Science Review in
November. Background information,
review materials, and the review report
are available on the Delta Stewardship
Council's website.

Delta Operations for Delta Smelt
and Longfin Smelt

The Smelt Working Group (an interagency
team of experts on Delta Smelt and
Longfin Smelt [Spirinchus thaleichthys]
biology) meets regularly from December
through June to assess the risk to Delta
Smelt and Longfin Smelt from CVP and
SWP export facilities. Based on near real-
time technical information, such as fish
distribution, salvage, and physical water
conditions, the Smelt Working Group makes
recommendations on export operations
to the USFWS and DFW with the goal of
reducing entrainment of the two species.

Recommendations are based on guidelines
outlined in the 2008 USFWS BiOp and the
2009 DFW Longfin Smelt incidental take
permit (see Bulletin 132-10).

During the 2014-2015 water year, the USFWS
made no determinations that altered export
operations. Several factors throughout

the time period indicated that additional
restrictions to pumping operations were not
necessary to protect Delta Smelt or Longfin
Smelt. These were: (1) low Delta Smelt
salvage and no Longfin Smelt salvage at the
export facilities, largely due to extremely low
densities of both species in the system, and

(2) severely restricted export levels to meet
flow and water quality objectives during the
critically dry conditions.

Fish Restoration Program

Pursuant to the USFWS and NOAA Fisheries
BiOps and the DFW Longfin Smelt incidental
take permit (see Bulletin 132-11), the Fish
Restoration Program (FRP) continued

to make progress towards fulfilling its
restoration requirements.

In 2015, the FRP continued its outreach
efforts, primarily by sending out eNews
updates and updating the website with new
documents. The FRP website provides an
overview of the program and serves as a
publicly accessible repository for documents
that are relevant to the program'’s efforts,
including links to project-specific documents
for each separate restoration project under
the FRP. The website also provides a means
by which the public can contact the program.

Interim land management of Prospect
Island continued in 2015. A small levee
repair was done in January after several
small diameter pipes extending from Miner
Slough to the land side of the levee were
found conveying water and causing erosion
damage. Vegetation on the crown and slopes
of the Miner Slough levee along Prospect
Island was cleared, using a combination of
boom mowers and goat herds, to facilitate
inspection and monitoring of the priority
levee repair sites. Due to delays in obtaining
permits, larger-scale levee repairs were not
done in 2015. DWR continues to pursue
obtaining the necessary permits to complete
this work. After acquiring the southern
portion of Prospect Island from the Port of
West Sacramento in September, DWR had
the California Conservation Corps clear
vegetation from the Miner Slough levee. A
portion of the levee was cleared in 2015; the
remainder will be completed in 2016.
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DWR’s North Central Region Office continues
to monitor the 20 groundwater wells and one
surface water gauge installed on Prospect
Island, and nine groundwater wells and
three surface water gauges on Ryer Island.
Groundwater and surface water levels are
monitored to characterize the subsurface
hydrogeological conditions to further
evaluate the potential for seepage to occur
on Ryer Island as a result of tidal restoration
on Prospect Island.

The preferred alternative project description
and conceptual restoration plan for Prospect
Island habitat restoration was developed

in 2014. Work on the administrative draft
EIR continued in 2015. A public draft is
scheduled to be released in 2016.

FRP monitoring activities in 2015 focused on
the refinement of a standardized framework
for tidal wetland monitoring in the Delta.
The intent in using a common framework

is to increase data comparability across
projects and provide more power to detect
effects of restoration. The FRP monitoring
team revised the preliminary monitoring
plan for the Prospect Island project to reflect
the hypotheses and metrics included in the
framework. Additionally, the team developed
databases, and metadata standards that will
be applied to all future monitoring.

DWR acquired the Port of West Sacramento’s
140-acre portion of Decker Island.
Restoration planning for Decker Island
progressed with the development of goals
and objectives, initial topography, and
cultural resources, and the completion of
vegetation surveys. Several conceptual
designs were selected and evaluated; a
single project design will be chosen in

early 2016.

DWR purchased the 245-acre Property 322
in February 2013 for tidal habitat restoration.
At the end of 2015, DWR was in escrow to
purchase Property 329. The two properties
are located on Bradmoor Island within the
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Suisun Marsh. Initial restoration planning
includes alternatives to restore the whole
island or only the portion already purchased.

The FRP continues efforts to acquire more
restoration properties. In an effort to reach
its BiOp restoration requirements, DWR is
developing a process to solicit proposals for
restoration projects in which private and
nonprofit entities would acquire property
and develop and implement tidal habitat
restoration projects that meet DWR criteria.
DWR began discussions with Reclamation
to develop a joint, cost-shared process for
soliciting proposals and awarding contracts.
DWR expects to complete preparation of the
full solicitation package to begin solicitation
in 2016 and award contracts in late 2016.

Decisions on Endangered
Species

Table 3-1 lists fish species of concern found
in the Delta. No status changes were made
in 2015.

Trends in Fish Abundance

Abundance indices for Longfin Smelt and
Delta Smelt are based on DFW fall midwater
trawl sampling conducted every year

from September through December. Index
calculations are based on average catch

per trawl for 100 core index stations, which
are partitioned into 14 geographic areas.
The average monthly catch per tow in each
area is multiplied by a weighting factor that
is based on the estimated volume of water
in each area. The resulting values are then
summed over all areas and months to obtain
the annual index. This fall abundance index
serves as an indicator for adult Longfin and
Delta Smelt populations over a relatively
long period of time.

The abundance index for Longfin Smelt is
shown on Figure 3-1. The index for 2015
declined from the previous year to the lowest
value on record.



Table 3-1 Special Status Delta Fish Species

Listing or Action

Common Name Scientific Name ESA CESA
Delta Smelt Hypomesus transpacificus threatened?® (4/5/1993) endangered (1/20/2010)
Longfin Smelt Spirinchus thaleichthys candidate® (4/2/2012) threatened (4/9/2010)
Chinook Salmon (winter-run) Oncorhynchus tshawytscha endangered (2/3/1994) endangered (9/22/1989)
Chinook Salmon (spring-run) Oncorhynchus tshawytscha threatened (11/15/1999) threatened (2/5/1999)
Chinook Salmon (fall-/late fall-run) ~ Oncorhynchus tshawytscha species of concern (4/15/2004)  none

Steelhead (Central Valley DPS) Oncorhynchus mykiss threatened (5/18/1998) none

Green Sturgeon (Southern DPS) Acipenser medirostris threatened (6/6/2006) none

Sacramento Splittail Pogonichthys macrolepidotus  none species of concern
Pacific Lamprey Entosphenus tridentata species of concern none

River Lamprey Lampetra ayresii none species of concern

ESA = federal Endangered Species Act; CESA = California Endangered Species Act; DPS = distinct population segment

21n April 2010, the USFWS found that reclassification of Delta Smelt from threatened to endangered was warranted but precluded by other higher priority listing

actions.

bon April 2, 2012, the USFWS found that listing the San Francisco Bay-Delta DPS as threatened or endangered was warranted but precluded by other higher priority
listing actions and has added the San Francisco Bay-Delta DPS of Longfin Smelt to its list of candidate species.
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Figure 3-1 Longfin Smelt Fall Midwater Trawl Abundance Index, 1967-2015
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Figure 3-2 shows the fall midwater trawl
abundance index for Delta Smelt. In 2015,
the index dropped to a value of 7, the

lowest value observed since the inception of
the survey.

Figure 3-3 shows estimates of returning
adult winter-run Chinook Salmon from 1970
through 2015. These estimates, referred to

as escapement estimates, are the number

of adults that escape mortality and return

to spawn. The Sacramento River winter-run
Chinook Salmon escapement estimates are
generated from the DFW carcass survey.
DFW has been using the carcass survey data
to generate escapement estimates since
2001, prior to which Red Bluff Diversion Dam
counts were used. The estimated winter-run
Chinook Salmon escapement for 2015

was 3,440, which was 14 percent higher than
the 2014 escapement estimate.

Figure 3-4 shows estimates of returning
adult spring-run Chinook Salmon from
1985 through 2015. Individual estimates
are shown for the FRFH and the principal
spring-run spawning streams: Battle Creek,
Clear Creek, Mill Creek, Deer Creek, and
Butte Creek. The escapement estimates

are shown separately for each stream
because the Feather River estimate is based
on returns to the FRFH, where the genetic
integrity of spring-run Chinook Salmon is
uncertain. The estimated escapement for
2015 was 4,440 for the FRFH and 1,190

for the other streams combined. The 2015
escapement estimate was 1.2 times higher
than the 2012 parent stock estimate for

the FRFH, but 15.7 times lower than the
2012 parent stock estimate for naturally
spawned fish in Battle, Clear, Mill, Deer, and
Butte creeks.

Due to the lack of comprehensive monitoring

programs, there are no reliable escapement
estimates for wild Central Valley steelhead.
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Pelagic Organism Decline
in the Upper San Francisco
Estuary

By the early 2000s, long-term monitoring

by the Interagency Ecological Program
revealed marked declines in numerous
pelagic (open water) fish species in the upper
San Francisco Estuary (the Delta and Suisun
Bay). This decline has collectively become
known as pelagic organism decline.

Pelagic fish species in decline include Delta
Smelt, Longfin Smelt, Striped Bass (Morone
saxatilis), and Threadfin Shad (Dorosoma
petenense). These declines resulted in
significant management consequences,
including limits on SWP and CVP pumping
operations for the protection of Delta

Smelt (listed as threatened under ESA and
endangered under CESA) and Longfin Smelt
(listed as threatened under CESA).

Since 2005, Interagency Ecological Program
scientists have been coordinating studies
investigating potential causes of pelagic
organism decline. In 2010, an “ecosystem
regime shift” conceptual model was

put forward, hypothesizing that pelagic
organism decline was caused by changes
to multiple and interacting environmental
variables, such as outflow, turbidity, and
salinity, which led to fundamental changes
to the Delta ecosystem. This conceptual
model has served as a working hypothesis
for continuing pelagic organism decline
investigations since 2011. In early 2012, the
Interagency Ecological Program formed the
Management, Analysis, and Synthesis Team
to synthesize scientific datasets with the
goal of addressing pressing management
information needs.

During 2015, the team conducted a synthesis
on how recent drought conditions have
influenced Delta fishes, including Delta
Smelt and Longfin Smelt, and their habitats.
The abundance of both species dropped
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@ From 1985-2000, Butte Creek estimates were based on snorkel surveys.
From 2001-2015, Butte Creek estimates were based on carcass surveys.
b In 2004, the Feather River Fish Hatchery ladder was only open September 15-30 instead of the typical 30 days.

Figure 3-4 Estimated Total Adult Spring-run Chinook Salmon Escapement, 1985-2015
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to record low levels during the current
multiyear drought that extended into 2015.
A manuscript detailing the Management,
Analysis, and Synthesis Team'’s synthesis
will be submitted to a peer-reviewed journal
in 2016.

Feather River Fish Studies

In the early 1990s, the Feather River fish
studies were initiated to document and
monitor fish populations in the lower Feather
River. Early efforts focused on studies to
identify flow requirements for Chinook
Salmon and steelhead. The program has
progressively expanded since the mid-1990s,
first, to prepare for the Federal Energy
Regulatory Commission relicensing of the
Oroville Facilities and then to satisfy the
2004 NOAA Fisheries BiOp for the CVP and
SWP long-term Operations Criteria and

Plan. Recently, efforts have been made to
satisfy the NOAA Fisheries BiOp with the
Oroville Facilities license issuance in mind.
Baseline information will be developed

that satisfies current requirements and will
directly benefit planning and implementation
of license requirements. Field program
elements have included operation of rotary
screw traps (RSTs), acoustic and radio
telemetry, salmon and steelhead spawning
surveys, salmon escapement surveys,
spring-run Chinook Salmon tagging, otolith
thermal marking studies, snorkel and beach
seining surveys, Green Sturgeon studies,
steelhead acoustic tagging, and hatchery
juvenile Chinook Salmon movement and
survival studies.

The study area is generally divided into the
low-flow channel, from the Fish Barrier Dam
downstream to the Thermalito Afterbay
Outlet, and the high-flow channel, from the
Thermalito Afterbay Outlet downstream to
the confluence with the Sacramento River at
Verona (see Figure 3-5).

Rotary Screw Traps

RSTs capture juvenile salmon and steelhead
as they emigrate from the Feather River.
Over the last 18 years, DWR has used RSTs
as the primary method to assess the general
abundance and timing of emigrating juvenile
salmon and steelhead in the lower Feather
River. In addition, large numbers of naturally
produced (wild) salmon have been coded
wire tagged to examine their return success.
Although adult returns have been too small
to evaluate, a 5-year tagging effort has led to
estimates of fry survival through the upper
reaches of the high-flow channel—the first
time this has ever been achieved. This data
will be presented in an upcoming report.

Emigration timing and travel times confirm
that most wild juvenile Chinook Salmon
move rapidly through the upper reaches of
the lower Feather River as fry. However, little
information exists regarding rearing behavior
in the lower Feather River downstream of
the town of Live Oak (see the Beach Seining
section, later in the chapter). Additionally,
trapping larger individuals that may be
exhibiting alternative life-history strategies is
difficult and not likely to be well documented
without targeted trapping efforts (which are
not currently employed).

In 2015, the RSTs fished throughout the
majority of the emigration period, with
salmon emigration observed from December
through May, with the greatest abundance
occurring in January and February. In 2015,
trapping locations included both the low-
flow and high-flow channels. Within the
low-flow channel, approximately 19,500,000
juvenile salmon were estimated to have
passed the RSTs. Within the high-flow
channel, approximately 7,500,000 were
estimated to have passed the Herringer Riffle
trap at River Mile (RM) 46.

Although Chinook Salmon and steelhead
were the primary targets of trapping efforts,
records were kept on all fish species caught.
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Figure 3-5 The Lower Feather River
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Twenty-three species, including three races
of Chinook Salmon (fall-run, spring-run, and
late fall-run), were caught during the 2015
season. Chinook Salmon was the dominant
species, comprising 95 percent of the catch.
A total of 465,019 Chinook Salmon were
caught in the RSTs with 319,221 (69 percent)
of those captured in the low-flow channel
and 145,798 (31 percent) caught in the high-
flow channel.

Acoustic Telemetry

Acoustic telemetry gathers baseline
information on the migration and holding
patterns of adult spring-run Chinook
Salmon in the lower Feather River. In

2015, a telemetry study was conducted

to collect additional data to better
understand migration of prespawning adult
Chinook Salmon.

Chinook Salmon with a spring-run life
history enter freshwater in spring and hold
in the river up to several months before
spawning. In order to collect additional data
to evaluate straying, migration patterns, and
potential passage barriers for spring-run
Chinook Salmon, adults were captured and
tagged with acoustic tags.

Between April 28 and June 25, 2015, nine
adult spring-run Chinook Salmon were
captured at Shanghai Bend (downstream of
the Yuba River confluence) using hook-and-
line sampling and implanted with acoustic
tags. These fish were monitored along the
67-mile stretch of river from the Fish Barrier
Dam near the FRFH to the confluence with
the Sacramento River at Verona. Twenty-six
submersible hydrophone receivers positioned
at various locations along this stretch picked
up the signals from the implanted tags as fish
passed the receivers. All salmon tagged at
Shanghai Bend in 2015 swam to the upper
reaches of the Feather River. Seven out of
nine Chinook Salmon were observed to
reach the uppermost extent near the FRFH
(RM 67). Two fish demonstrated upstream

movement to River Bend Park (RM 65.7)
with no evidence of movement upstream of
this point.

Spawning Surveys

To better understand Feather River salmon
and steelhead spawning distribution and
response to restoration actions, redd
surveys (a redd is a shallow depression

in a streambed, excavated by a salmonid
and containing deposited fish eggs) are
performed to identify the location, timing,
magnitude, and physical characteristics of
natural spawning sites in the lower Feather
River. The surveys are generally performed
weekly, and, depending on the survey
type, much of the available spawning area
between the Fish Barrier Dam and Gridley
Bridge is searched.

Salmon

In June and July 2014, DWR implemented

a project to strategically place 8,300 cubic
yards of salmon and steelhead spawning
gravel in the lower Feather River near the
FRFH. The spawning gravel used was in the
ideal size range for salmon and steelhead,
and the project was designed to optimize
depth, flow, and velocity for immediate use.
In selected areas with significant armoring
and large cobble, the riverbed was also
scarified to increase permeability and to
break up the armoring that had occurred
over the past 50 years. Redd mapping and
hydraulic modeling occurred before the
project to document existing use and to
inform the design of each new feature. Post-
project redd mapping and modeling were
performed to document use of the newly
restored sites and to validate predictions.

In 2015, Chinook salmon redd surveys were
conducted within the gravel augmentation
project boundary to monitor the response to
the restored 