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Historic Map of the Yolo Basin (1903-1910) Exhibit 1-3
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CURRENT WILDLIFE USE OF THE YOLO BYPASS WILDLIFE AREA

Over 200 species of birds have been seen on the Yolo Bypass Wildlife Area ranging from migratory arctic
breeders in search of a more temperate winter home to species that breed locally and then fly south to the tropical
climes of Central and South America. The brilliantly colored orioles, blue grosbeaks, and western kingbirds are
still feeding their young when the first Alaskan shorebirds arrive on their Yolo wintering grounds. Following on
the heels of the shorebirds are waterfowl, arriving in tremendous waves through the fall and winter in search of
food and shelter. Thousands of northern pintails, American widgeons, mallards, snow geese, and white-fronted
geese swarm onto the flooded rice and seasonal wetlands of the Yolo Bypass Wildlife Area with a backdrop of the
Sacramento skyline (Yolo Basin Foundation and California Department of Fish and Game 2007). Several species
of raptors including the rare Swainson’s hawk can also be found foraging on fresh cut alfalfa or soaring over
flooded fields in search of prey in the Yolo Bypass Wildlife Area.
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Coyotes, raccoons, gray fox, and mule deer may occasionally be spotted at the Yolo Bypass Wildlife Area.
Waterways are home to resident aquatic mammals, such as beaver, mink, and river otters. The extensive water
system maintained on the Yolo Bypass Wildlife Area harbors large numbers of fish, amphibians, and
invertebrates. Resident fish include many introduced species, such as catfish, largemouth bass, carp, and smaller
species, such as inland silversides and threadfin shad. With the arrival of fall flows, native Chinook salmon travel
upstream into the Yolo Bypass. Some return to their ancestral spawning grounds in Putah Creek, while others
continue north to the Sacramento River and its tributaries. White sturgeon and striped bass also move into the
Yolo Bypass on a seasonal basis. Habitat in the Yolo Bypass Wildlife Area ranges from managed seasonal
wetlands to remnant riparian forests along Putah Creek. Further west on the higher parts of the Yolo Bypass
Wildlife Area, flood inundation is less common and a unique vernal pool community has thrived in the presence
of many years of cattle grazing. Rare species inhabit the vernal pool areas, including grasshopper sparrows,
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Ferris’ alkali milk vetch, and conservancy fairy shrimp (Yolo Basin Foundation and California Department of
Fish and Game 2007).

DEVELOPMENT OF THE YOLO BYPASS WILDLIFE AREA LAND MANAGEMENT PLAN

This LMP represents the commitment of DFG to manage the resources of the Yolo Bypass Wildlife Area in
accordance with the laws of the United States and the State of California, incorporating the best available
scientific information and professional judgment. It also incorporates the commitment of DFG to coordinate and
cooperate with Yolo Bypass Wildlife Area neighbors, other local interests, and other conservation entities that are
active throughout the region. This LMP proposes practical, science-based management and conservation of the
natural resources, consistent with the necessary flood water conveyance purpose of the Bypass, including
provisions for compatible agriculture and public recreation use. It is based on an ecosystem approach to habitat
management consistent with the principles of the Ecosystem Restoration Program (ERP) included in the
CALFED Bay-Delta Program (CALFED) as implemented by the California Bay-Delta Authority (CBDA) and
DFG. This LMP is intended to contribute to habitat management that utilizes natural processes to create a
sustainable system over the long term. This ecosystem-based management approach is intended to benefit both
common and sensitive species of wildlife and plants. It may also contribute to the recovery of state and federally
listed species. The LMP has been developed with guidance from the DFG’s Guide and Annotated Outline for
Writing Land Management Plans, February 2003 (updated in 2006) (California Department of Fish and Game
2003, 2006).

1.1 THE MISSION OF THE CALIFORNIA DEPARTMENT OF FISH AND
GAME

The mission of DFG is to manage California’s diverse fish, wildlife, and plant resources, and the habitats upon
which they depend, for their ecological values and for their use and enjoyment by the public.

DFG manages fish, wildlife and plant species, and natural communities for their intrinsic and ecological value and
their benefits to people. This includes the goal of habitat protection and maintenance in a sufficient amount and
quality to ensure the survival of all native species using the area and natural communities that support those
species. DFG is also responsible for the diversified use of fish and wildlife, including recreational, commercial,
scientific, and educational uses.

1.2 PURPOSE OF WILDLIFE AREAS

California is renowned as a land of magnificent natural scenery and a wealth of wildlife. Some of the state’s most
important sites for wildlife are designated DFG wildlife areas. These wildlife areas, including the Yolo Bypass
Wildlife Area, provide habitat for a wide array of plant and animal species, including many that are listed for
protection under state and federal endangered species acts or otherwise protected due to their rarity.

Consistent with its mission, DFG administers 108 state wildlife areas and ecological reserves encompassing
approximately 650,000 acres of wildlife habitat. These areas are located throughout the state, with most located in
central and northern California. Major facilities in the Central Valley include Upper Butte, Gray Lodge, Los
Banos, North Grasslands, Grizzly Island, and Yolo Bypass Wildlife Area. DFG’s stated purpose in managing
these wildlife areas is: “to protect and enhance habitat for wildlife species, and to provide the public with
compatible, wildlife-related recreational uses.”

The protection and enhancement of habitat for wildlife is the principal natural resource management consideration
for the Yolo Bypass Wildlife Area. Because DFG is also committed to providing appropriate public recreation
uses within the Yolo Bypass Wildlife Area, this LMP also focuses on the management of wildlife-related
recreation activities that are compatible with the diverse mosaic of habitats.
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1.3 HISTORY AND PURPOSE OF YOLO BYPASS WILDLIFE AREA

Establishment of the current Yolo Bypass Wildlife Area in 2001 was a result of a 12-year-long cooperative effort
to restore wetlands and associated habitats in the Yolo Basin that involved the DFG, Yolo Basin Foundation
(Foundation); several local, state, and federal agencies; and other private-sector entities. Beginning in 1989,

a broad coalition of conservationists; hunters; farmers; business people; elected officials; and local, state, and
federal agencies worked to restore the wetlands of the Putah Creek Sinks located in the Yolo Bypass and provide
outdoor education opportunities to the public. The Yolo Bypass Wildlife Area was founded by a community
working together as it restored a critical link in the Pacific Flyway through cooperative, innovative partnerships.

Vic Fazio
Yolo Wildlife Area

A Cooperative Project

Land Acquisition by Wildlife Conservation Board

1.3.1 THE YoLO BASIN FOUNDATION

The Foundation has its roots in the establishment of the Yolo Bypass Wildlife Area, a project achieved through
public education and collaborative efforts of many people, agencies, and organizations. The Foundation was
created in 1990 as a community-based organization to facilitate the creation of the Yolo Bypass Wildlife Area.

» The mission of the Foundation is to promote the stewardship and appreciation of wetlands and wildlife
through education and innovative partnerships.

The Foundation’s board of directors represents a diverse group of interests, from agriculture and waterfowl
conservation to local government and the business community. The Foundation is universally credited with being
the driving force behind the partnerships that created the Yolo Bypass Wildlife Area and continues as the
communication link between many people and organizations involved in creating wetlands and managing land in
the Yolo Bypass. The Yolo Bypass Wildlife Area, first opened to the public in 1997, is the physical embodiment
of the Foundation’s mission: it restored a critical link in the Pacific Flyway through cooperative, innovative
partnerships and is the principal focus of the Foundation’s educational programs.

A principal goal of the Foundation is facilitating environmental education at the Yolo Bypass Wildlife Area.

In August 1997, the Foundation held the first of its Discover the Flyway teacher workshops, which introduced
area teachers to the Yolo Bypass Wildlife Area and prepared them to bring their classes out for exciting and
hands-on field studies. In its first year, the Discover the Flyway school program hosted 800 students between
October 1997 and June of 1998. Since the pilot year, the school program has expanded to over 4,000 kindergarten
through 12th-grade students annually. Foundation staff, interns, and dedicated volunteers assist students in hands-
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on learning activities at demonstration wetlands at the Yolo Bypass Wildlife Area Headquarters and lead students
on exploratory walks throughout the Yolo Bypass Wildlife Area.

In addition, the Foundation facilitates the Yolo Bypass Working Group meetings, which provide a focused
opportunity for farmers, land owners, and agencies within the Yolo Bypass to discuss Bypass related issues, as
well as provide guidance and opinions on such issues. The Yolo Bypass Working Group meetings have been the
primary forum to gather stakeholder input towards the development of this land management plan (see below for
additional information on the Yolo Bypass Working Group).

1.3.2 HISTORY AND PURPOSE OF LAND ACQUISITIONS

The Wildlife Conservation Board (WCB) approved DFG’s original acquisition of approximately 2,917 acres,
establishing the Yolo Bypass Wildlife Area, recorded on December 31, 1991. The WCB approved the first
expansion, consisting of approximately 390 acres, recorded on April 8, 1994, and the second expansion,
approximately 182 acres of wetland area and 14 acres for a headquarters site, recorded on October 12 and
September 29, 1994, respectively.

President Bill Clinton dedicated the Yolo Bypass Wildlife Area in
November 1997, hailing the project as a national model for meeting
the challenge of “trying to improve our economy and lift our
standard of living while improving, not diminishing, our
environment.” He also acknowledged the extraordinary
collaboration and effort that have enabled the mosaic of seasonal and
year-round ponds, grasslands, and riparian forest to thrive.

The largest expansion consisted of the acquisition from two separate
ownerships, the Glide Foundation and Los Rios Farms, totaling
approximately 13,062 acres, recorded on December 14, 2001 (Glide
Ranch) and February 1, 2002 (Los Rios Farms). The Glide Ranch consisted of three separate ranches, commonly
known as the Causeway Ranch, Geiberson Ranch, and Tule Ranch. An initial option to purchase was first
acquired by the Nature Conservancy, which immediately relinquished this option to the Wildlife Conservation
Board who made this historic acquisition. Additional expansions included the 100-acre Parker Unit recorded on
September 20, 2002 and the 119 acre Cowell Pond Unit approved on February 19, 2004. A description of all
management units within the entire Yolo Bypass Wildlife Area is provided in Chapter 2, “Property Description.”

The purpose of the acquisition resulting in the largest expansion of the Wildlife Area was expressly stated by the
WCB on August 30, 2001 (Wildlife Conservation Board 2001):

“Expansion of the Yolo Bypass Wildlife Area will allow for the preservation of historic wetlands,
wintering habitat for waterfowl, shorebirds, threatened and endangered species and other
wetland associated species.”

The purchase was exempt from the California Environmental Quality Act (CEQA) under Section 15313 of the
State CEQA Guidelines as a Class 13 Categorical Exemption for the acquisition of land for wildlife protection.
The Notice of Exemption for the Glide Ranch and Los Rios Farms acquisition was filed with the State
Clearinghouse on July 17, 2001

Pursuant to State CEQA Guidelines Section 15313, “Acquisition of Lands for Wildlife Conservation Purposes.” Class 13
consists of the acquisition of lands for fish and wildlife conservation purposes, including preservation of fish and wildlife
habitat; establishing ecological reserves under California Fish and Game Code Section 1580; and preserving access to
public lands and waters where the purpose of the acquisition is to preserve the land in its natural condition.
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1.4 LAND ACQUISITIONS AND ROLE OF THE WILDLIFE CONSERVATION
BOARD

The various acquisitions of lands for the Yolo Bypass Wildlife Area were carried out by the WCB with funding
from Propositions 12, Proposition 13, and the General Fund. (California Public Resources Code [Section
5096.310{7} {m}] designates funding to the WCB for various acquisition and restoration projects.) The WCB was
created by legislation in 1947 to administer a capital outlay program for wildlife conservation and related public
recreation. The WCB is an independent board with authority and funding to carry out an acquisition and
development program for wildlife conservation (California Fish and Game Code Section 1300 et seq.).

The primary responsibilities of the WCB are to select, authorize, and allocate funds for the purchase of land and
waters suitable for recreation purposes and for the preservation, protection, and restoration of wildlife habitat.

The three main functions of the WCB are land acquisition, habitat restoration, and development of wildlife-
oriented, public-access facilities. The acquisition program is administered pursuant to the WCB’s original
enabling legislation, the Wildlife Conservation Law of 1947 (Fish and Game Code Section 1300 et seq.), and land
acquisition is a component of all WCB programs. The WCB acquires real property or rights in real property on
behalf of DFG and can also grant funds to other governmental entities or nonprofit organizations to acquire real
property or rights in real property. The acquisition activities are carried out in conjunction with DFG, with DFG
recommending priorities for proposed acquisitions.

1.5 PURPOSE OF THE LAND MANAGEMENT PLAN

The stated purposes of the Yolo Bypass Wildlife Area Land Management Plan are to:

» guide the management of habitats, species, appropriate public use, and programs to achieve DFG’s mission;

» direct an ecosystem approach to managing the Yolo Bypass Wildlife Area in coordination with the objectives
of the CALFED ERP;

» identify and guide appropriate, compatible public-use opportunities within the Yolo Bypass Wildlife Area;

» direct the management of the Yolo Bypass Wildlife Area in a manner that promotes cooperative relationships
with adjoining private-property owners;

» establish a descriptive inventory of the sites and the wildlife and plant resources that occur in the Yolo Bypass
Wildlife Area;

» provide an overview of the Yolo Bypass Wildlife Area’s operation, maintenance, and personnel requirements
to implement management goals, and serve as a planning aid for preparation of the annual budget for the Bay-
Delta Region (Region 3); and

» present the environmental documentation necessary for compliance with state and federal statutes and
regulations, provide a description of potential and actual environmental impacts that may occur during plan
management, and identify mitigation measures to avoid or lessen these impacts.

1.6 PLANNING PROCESS

This LMP was prepared through a partnership between DFG and the Foundation and with the benefit of an
extensive public-input program and substantial coordination with other public and private entities that operate in
the immediate region. DFG provided overall guidance to the planning process and was responsible for all
decisions regarding the content of the LMP. The Foundation was responsible for coordinating substantial
stakeholder outreach and facilitating stakeholder input in the LMP development. The Foundation has been
instrumental in the development of environmental education and interpretation programs at the Yolo Bypass
Wildlife Area and facilitated the documentation of these programs in this plan. The Foundation’s participation

Yolo Bypass Wildlife Area Land Management Plan EDAW
California Department of Fish and Game 1-9 Introduction



was funded in part through a CALFED ERP grant. The majority of the funding for the development of the land
management plan consisted of Proposition 40 monies accessed through the WCB. The planning process was also
coordinated with other resource agencies, stakeholders within the Yolo Bypass, including participants in the Yolo
Bypass Working Group, and the public.

The planning process was guided by the general policy parameters that direct DFG, including compliance with all
state and federal laws. DFG’s mission, the purpose of the wildlife areas, and the purposes of the LMP, as stated in
this chapter, provided broad direction for the development of this LMP. Finally, the objectives established
through the CALFED ERP were considered as guidelines for this LMP. The ERP goals include recovering
endangered and other at-risk species, maintaining ecological processes, restoring expanses of habitat to support
species, limiting nonnative invasive species, and improving water and sediment quality. A list of applicable
CALFED ERP targets and actions is provided in Appendix B to show the relationship between the CALFED ERP
and the proposed LMP.

The planning process focused on the development of three major forms of input that all contributed to the LMP:

» Public input
» Science and analysis
» Integrated planning

Public input was obtained through an extensive public-outreach program as described below. Science and
analysis was established through the development of a detailed property inventory for all of the units within the
Yolo Bypass Wildlife Area. Information was obtained through a literature search, meetings with knowledgeable
individuals, on-site field analysis, and review of various technical studies. Integrated planning included
meetings with local, state, and federal districts and agencies that manage and regulate other public properties
along the Yolo Bypass. Integrated planning was
also generated through the Yolo Bypass Working
Group meetings (discussed under “Public- SK;ZI};;S& e “F-'ilz%rnailn%d
Outreach Program” below). Exhibit 1-4 depicts the

key information inputs to the planning process. @ @ Q
[
I

1.6.1 PuBLIC-OUTREACH
PROGRAM

Draft Land
A public-outreach program was designed as a key [::> Ma"?,?:;" ent
element of the planning process to ensure that

there would be ample opportunities for local
interests and the general public to be a part of the
development of this LMP. DFG made a
commitment to the Yolo County Board of Supervisors and the Delta Protection Commission at the time of the
Glide Ranch and Los Rios Farms purchases to involve Yolo Bypass stakeholders in the development of the LMP.
It was recognized that a wide range of people considered themselves stakeholders in the planning process.

© 0511008001 002

Substantial efforts were made to identify stakeholders, contact them, and solicit their ideas regarding the future of
the Yolo Bypass Wildlife Area. The public-outreach program featured the following components:

» six focus group meetings conducted before initiation of LMP development (2002);

» atotal of 37 Yolo Bypass Working Group Meetings (1999 to present; updates on developments at the Yolo
Bypass Wildlife Area have been a frequent topic of discussion);

» one advertised public meeting for initial input (December 12, 2005, in Davis, attended by 30 persons); and

» five additional focus group meetings to receive input on the Preliminary Draft LMP (March and April, 2006).
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Appendix A provides a summary of the comments received at the initial public meetings and examples of the
various communication devices that were used to publicize the planning process.

YoLo Byrass WORKING GROUP

The Foundation initiated the Yolo Bypass Working Group (Working Group) in 1998 under a CALFED ERP
grant. This ad hoc stakeholder group has been very successful and continues to meet approximately every

2—4 months. More than 30 people representing a wide range of stakeholders with an interest in the Yolo Bypass
regularly attend these meetings, including representatives from many local, state, and federal agencies.
Participants include landowners and their tenants (farmers, ranchers, duck hunters), DFG, the California
Department of Water Resources (DWR), State Reclamation Board, U.S. Fish and Wildlife Service (USFWS),
California Department of Food and Agriculture, Natural Resources Conservation Service (NRCS), Sacramento-
Yolo Mosquito and Vector Control District (SYMVCD), Dixon and Yolo Resource Conservation Districts
(RCDs), Sacramento Area Flood Control Agency (SAFCA), Yolo County, Cities of West Sacramento, Woodland
and Davis, California Waterfowl Association (CWA), Ducks Unlimited (DU), National Oceanic and Atmospheric
Administration, National Marine Fisheries Service (NMFS), National Weather Service (NWS), Sacramento-Yolo
Mosquito and Vector Control District (SYMVCD), and the Port of Sacramento.

The Working Group meetings serve as a forum to educate and inform all parties interested in the Yolo Bypass.
Information on Bypass-related land use, flood management, resource policy, proposed projects, economics, and
ecological issues is presented and openly discussed by members of the Working Group. Guest speakers have
included representatives from USFWS (also a landowner/stakeholder), SAFCA, Northern California Water
Association, DWR, DFG (also a landowner/stakeholder), State Reclamation Board, Port of Sacramento, U.S.
Department of Agriculture’s (USDA’s) Farm Services Agency (FSA), NRCS, SYMVCD, U.S. Army Corps of
Engineers (USACE), CWA, University of California, Davis (UCD), a variety of project proponents, and several
technical consultants on ecological and hydrologic issues.

It should be noted that before the Working Group was formed, many landowners and other stakeholders were
often not informed about issues and decision-making processes that directly affected the Yolo Bypass in general
and their interests in particular. These meetings give local stakeholders the chance to provide direct input, helping
to protect their interests, and guide projects proposed by others. The Working Group has been meeting regularly
since 1998, supported during this entire period by CALFED ERP funding. The Working Group provided the
guidance for the development of the document published by the Foundation in August 2001, “A Framework for
the Future: Yolo Bypass Management Strategy” (Yolo Basin Foundation 2001), which can be viewed on the
Foundation’s website (www.yolobasin.org).

The group has identified and discussed numerous issues regarding natural resources and public uses in the Yolo
Bypass. These issues are addressed in greater detail in Chapters 2, 3, and 4.

1.7 ENVIRONMENTAL ANALYSIS

An Initial Study (IS) pursuant to CEQA and the State CEQA Guidelines has been prepared in conjunction with
the Draft LMP. This assessment evaluates the potential environmental impacts of the continued operation of the
Yolo Bypass Wildlife Area under the provisions of the Draft LMP. The IS for the LMP is found in Appendix H,
“Environmental Review.” This assessment recommended that a Negative Declaration be approved for the project
with a finding that the project would not have a significant impact on the environment.

1.71 RELATIONSHIP OF THIS LAND MANAGEMENT PLAN TO CALFED

The CALFED Final Programmatic Environmental Impact Statement and Environmental Impact Report
(CALFED Final PEIS/EIR) provides a very broad, programmatic analysis of the general effect of implementing
the multiple components of CALFED over a 30-year period (2000-2030) across two-thirds of the state of
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California. The analysis of impacts in the CALFED Final PEIS/EIR is not intended to address any site-specific
environmental effects of individual projects; therefore, the analyses of direct, indirect, and cumulative impacts
contained in the CALFED programmatic document are not sufficiently detailed by itself to evaluate effects of the
proposed LMP on the Yolo Bypass Wildlife Area. Preparation of the Draft LMP for the Yolo Bypass Wildlife
Area included reviews of applicable chapters and sections contained in the CALFED Final PEIS/EIR and the
Record of Decision (ROD) on the Final PEIS/EIR to develop background information, assess consistency of the
proposed LMP with the CALFED Preferred Program Alternative, and provide mitigation guidance.

The LMP is intended to be consistent with the programmatic guidance contained in the CALFED programs and
Final PEIS/EIR. Furthermore, it is intended to be consistent with the Multi-Species Conservation Strategy
(MSCS), which is part of the comprehensive regulatory compliance strategy that is integrated with the CALFED
Final PEIS/EIR.

Review of the resource sections of the CALFED Final PEIS/EIR included identification of mitigation strategies,
which addresses potential significant impacts on special-status wildlife species, important wildlife use areas, and
agricultural lands. These mitigation strategies serve as the basis for development of strategic elements that are
incorporated into the LMP management goals and tasks, thereby avoiding potential significant impacts. (Refer to
Chapter 5, “Management Goals,” of this Draft LMP for further discussion.)

1.8 ORGANIZATION OF THIS LAND MANAGEMENT PLAN
This LMP for the Yolo Bypass Wildlife Area is organized as follows:

» Chapter 1, “Introduction,” summarizes the purpose of the land acquisition for the Yolo Bypass Wildlife
Area, acquisition history, purpose of the LMP, and the planning process; explains the scope and uses of this
LMP; and describes the relationship of this LMP to CALFED.

» Chapter 2, “Property Description and Management Setting, ” summarizes the most current information
available to describe the geographical setting, property boundaries and easements, existing infrastructure, and
management setting, including any legal constraints and existing agreements and descriptions of existing
working partnerships with other agencies, and nonprofit groups. This chapter (along with Chapter 3) also will
serve as part of the environmental setting of the IS.

» Chapter 3, “Environmental Setting,” describes the primary existing resource conditions on the property and
includes a discussion on planning influences and considerations. It will also serve as the environmental setting
of the IS.

» Chapter 4, “Compatible Resource Management and Public Use,” describes and evaluates opportunities and
constraints associated with compatible resource management and public uses throughout the Yolo Bypass
Wildlife Area.

» Chapter 5, “Management Goals,” describes the resource management direction of the LMP and the project
description necessary for performing environmental review pursuant to CEQA. The chapter includes
conceptual descriptions of management actions.

» Chapter 6, “Operations and Maintenance,” guides the budget preparation and work plans for the property;
summarizes the number of existing staff employed at the property and any additional requirements for
personnel; summarizes all estimated operations and maintenance costs associated with management of the
property; identifies potential funding sources.

» Chapter 7, “Future Revisions to the Plan,” describes a process that will be implemented to update and
accommodate revisions to the LMP.
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» Chapter 8, “Document Preparers,” lists the agencies involved in preparation or review of the LMP and
individuals who prepared this LMP.

» Chapter 9, “References and Personal Communications, ” lists the sources of information cited throughout this
LMP.

» Appendix A, “Public-Outreach Summary,” includes news releases for the public-input meetings; a summary
of the December 12, 2005 and August 16, 2007 public scoping and comment meeting; including written
comments received; a summary of focus group meetings to be held on March 27 and 30, and April 4 and 7,
2006; a list of public presentations; and a news release for the Draft LMP.

» Appendix B, “Yolo Bypass Wildlife Area—Related Targets and Programmatic Actions from the CALFED
Ecosystem Restoration Program Plan,” presents the verbatim Yolo Bypass—Related CALFED Targets and
Programmatic Actions that appear to be relevant to issues addressed in the Yolo Bypass Wildlife Area LMP.

» Appendix C, “Yolo Bypass Wildlife Area—Hydraulic Modeling Workplan,” presents a specific hydraulic
modeling workplan for guiding the design of future restoration projects in the Yolo Bypass Wildlife Area and
confirming achievement of performance criteria (i.e., confirmation that project-related adverse affects to flow
conveyance will not occur).

» Appendix D, “Existing Memorandums of Understanding and Agreements,” presents existing Memorandums
of Understanding and Agreements between DFG and the Yolo Basin Foundation (regarding public education
programming and facilities); DFG, USACE, DWR, and The Reclamation Board (regarding flood control);
DFG, State Reclamation Board, DWR, and USFWS (regarding management for flood control and endangered
species); DFG and Dixon RCD (regarding management of agricultural leases), and the Mace Ranch Irrigation
System and Water Delivery Agreement.

» Appendix E, “Yolo Bypass Wildlife Area Program History and Overview,” provides an overview of public
use programs, site history, and a description of interpretive resources.

» Appendix F, “Yolo Bypass Wildlife Area Agricultural Plan,” presents the Agricultural Plan for the Yolo
Bypass Wildlife Area.

» Appendix G, “Species List for the Yolo Bypass Wildlife Area,” presents a species list for the Yolo Bypass
Wildlife Area.

» Appendix H, “Environmental Review,” presents the Initial Study / Negative Declaration for the Draft LMP.
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2 PROPERTY DESCRIPTION AND MANAGEMENT SETTING

This chapter describes the existing geographic setting of the Yolo Bypass Wildlife Area, including the Wildlife
Area boundaries, associated management units, and existing easements. Existing infrastructure and its
management (i.e., water delivery and management, roads, levees, utilities, and houses and other structures) are
also discussed. This chapter also describes the existing management setting of the Yolo Bypass Wildlife Area,
including legal constraints and existing agreements.

2.1 GEOGRAPHICAL SETTING

The Yolo Bypass Wildlife Area is located within the historic Yolo Basin of the Sacramento Valley and is part of
the California Department of Fish and Game’s (DFG’s) Bay-Delta Region. It lies almost entirely within the Yolo
Bypass in Yolo County, between the cities of Davis and West Sacramento (Exhibits 1-1 and 1-2).

2.2 PROPERTY BOUNDARIES AND EASEMENTS

Exhibit 2-1 depicts the boundaries of the approximately 16,770-acre Yolo Bypass Wildlife Area. The northern
boundary of the Yolo Bypass Wildlife Area is generally formed by the Union Pacific Railroad (UPRR) (formerly
Southern Pacific Railroad) tracks that run parallel to and north of Interstate 80 (1-80). There is, however,

a 182-acre portion of Yolo Bypass Wildlife Area that abuts the UPRR tracks on the north side. The eastern
boundary is shaped largely by the East Toe Drain, which runs inside of the east levee of the Yolo Bypass (which
is also the west levee of the Sacramento River Deep Water Ship Channel). This eastern boundary is the centerline
of the open water in the East Toe Drain, except in an area approximately 3 miles due south of 1-80 where the
boundary turns west to avoid a small area of privately owned land. The western boundary of the Yolo Bypass
Wildlife Area is generally defined by the west levee of the Yolo Bypass, except that the boundary also
encompasses two properties outside of the Bypass levee. The southern boundary is approximately 8.7 miles south
of 1-80 on the east side and approximately 10 miles south of 1-80 on the west side of the wildlife area

(Exhibit 2-1).

The primary entrance to the Yolo Bypass Wildlife Area, which can be reached via the East Chiles Road exit of
1-80, is approximately 2 miles east of Davis and 4 miles west of West Sacramento. The entry driveway intersects
County Road 32B (aka east Chiles Road) at the west levee of the Yolo Bypass, immediately west of the west end
of the Yolo Causeway (1-80 Bridge).

The Yolo Bypass Wildlife Area is composed of 17 separate management units throughout its approximately
16,770 acres (Exhibit 2-1). A brief description of each management unit is provided below.

2.2.1 UNIT DESCRIPTIONS

Existing cover types within the Yolo Bypass Wildlife Area include wetlands, riparian areas, grasslands and other
uplands, vernal pools, open-water, and agricultural lands. There are flowage easements covering all of the Yolo
Bypass Wildlife Area units within the Yolo Bypass that allow for water to be diverted from the Sacramento River
during high flows for flood protection purposes. As a result, most of the Yolo Bypass Wildlife Area has been
inundated by Bypass flows in approximately 71% of water years (as measured at the Lisbon Weir) (Yolo Basin
Foundation 2001). Management units outside of the Bypass include an approximately 130-acre portion of the
Northwest Unit called the Geiberson Ranch and the Pacific Flyway Center Unit (Exhibit 2-1). A general
description of each management unit is provided below. Management units are organized by primary acquisitions/
previous ownership (i.e., Causeway Ranch, Original Yolo Bypass Wildlife Area, Los Rios Farms Complex, and
Tule Ranch). Descriptions of the most recent acquisitions, the Parker Unit and the Cowell Pond Unit, are included
in the Los Rios Farms Complex discussion. Descriptions of existing infrastructure, i.e., water management and
delivery, roads, levees, utilities, and houses and other structures, are provided separately under Section 2.3,
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“Existing Infrastructure.” Table 2.2-1 specifies the area and primary land use/cover type for each of the
management units in the Yolo Bypass Wildlife Area. Additional details regarding planning influences and
considerations, agricultural resources, soils and climate, hydrology and water resources, biological resources,
cultural resources, and recreation and public access are provided in Chapter 3, “Environmental Setting.”

CAUSEWAY RANCH
Causeway Ranch Unit (North)

The Causeway Ranch Unit (North) is approximately 182 acres and is located north of the UPRR trestle. This unit
has two productive farm fields with a total of approximately 160 farmable acres. The balance of this unit consists
of roads, ditches, and a narrow strip of trees and vegetation along the UPRR trestle on the eastern point of this
unit. The same tenant has been farming this unit for many years. Recent crops have been sunflower, safflower,
and corn.

Causeway Ranch Unit (Main)

The Causeway Ranch Unit (Main) is approximately 1,966 acres and is located immediately south of 1-80 and,
combined with the 1,000 Acres Unit described below, has 24 productive farm fields totaling approximately
2,785 acres and one field of approximately 22 acres dedicated exclusively to wildlife habitat. Crops grown in
these two units have consisted of corn, hay, safflower, tomatoes, rice, wild rice, milo, and wheat. Planted acres
have ranged from 1,837 acres to 2,760 acres with a 4-year average of 2,434 acres. A significant amount of this
area has recently been planted in wildlife food plots and shorebird management areas in rotation with rice
production.

The most notable feature of this unit is the approximately 25-acre Green’s Lake. The lake is surrounded by
riparian vegetation and is one of the very few mature riparian woodland areas existing within the Yolo Bypass.
Green’s Lake appears to be the remnant of a hydraulic connection between the historic north fork of Putah Creek
and Lake Washington in West Sacramento.

1,000 Acres Unit

As its name implies, the 1,000 Acres Unit is approximately 1,000 acres. This management unit is located
immediately south of the Causeway Ranch Unit (Main). Crops grown in these two units are described above
under “Causeway Ranch Unit (Main).” In addition to supporting agricultural crops, portions of the 1,000 Acres
Unit have also been managed specifically as shorebird habitat on a 3-year rotational basis (see Chapter 3,
“Environmental Setting,” for additional detail).

ORIGINAL YOLO BYPASS WILDLIFE AREA

The original Yolo Bypass Wildlife Area includes a series of early acquisitions that formed the original Yolo
Bypass Wildlife Area.

Causeway Unit

The Causeway Unit is approximately 420 acres and lies between the UPRR trestle and 1-80. The property consists
of approximately 205 acres of grassland and riparian vegetation communities, approximately 95 acres of fallow
land, and approximately 120 acres of farmable land on the eastern portion of this property. There is one
permanent pond that was restored in 1996 by the U.S. Army Corps of Engineers (USACE). There is also an
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Table 2.2-1
Management Units in the Yolo Bypass Wildlife Area

Management Unit (Subunit) Area (acres)! Land Use/Cover Type(s)

Causeway Ranch

Causeway Ranch Unit (North) 182 Farmland

Causeway Ranch Unit (Main) 1,966 Farmland; Green’s Lake; seasonal wetland and riparian
vegetation communities

1,000 Acres Unit 1,000 Farmland

Original Yolo Wildlife Area

Causeway Unit 420 Farmland; grassland and riparian vegetation communities

North Unit 182 Seasonal wetland, grassland, and riparian vegetation
communities

Northwest Unit® 683 Seasonal and permanent wetland, farmland, grassland, and
riparian vegetation communities

West Unit 255 Seasonal wetland and grassland vegetation communities

Northeast Unit 759 Seasonal and permanent wetland, grassland, and riparian
vegetation communities

Central Unit 892 Seasonal and permanent wetland, grassland, and riparian
vegetation communities

South Unit 488 Seasonal and permanent wetland, and grassland vegetation
communities

Los Rios Farms Complex

Los Rios Unit 230 Farmland

Los Rios WRP 153 Seasonal and permanent wetland, grassland, and riparian
vegetation communities

Cowell Pond Unit 119 Seasonal and permanent wetland, grassland, and riparian
vegetation communities

Pacific Flyway Center 69 Seasonal and permanent wetlands, riparian, and grassland
communities; farmland and other

Parker Unit 100 Farmland

Field 29 132 Farmland

Field 38 140 Farmland

Tule Ranch

Tule Ranch Unit 9,000 Farmland; pasture; seasonal and permanent wetland, grassland,
vernal pool, and riparian vegetation communities

Total (approximate) 16,770

Note: WRP = Wetland Reserve Program
' Areas are based on assessor’s parcel number records obtained from DFG and calculated from property boundaries in geographic

information system (GIS) database (compiled by EDAW in 2006), which reflect land area shown in 2003 aerial photography.

2 Includes additional 160 acres that was part of the Glide acquisition.
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extensive area of natural seasonal wetlands in the center of the unit. The balance of this land consists of scattered
remnants of the old causeway structure, the structural foundation of the current 1-80 Causeway, and the UPRR
trestle. The farmed portion of this unit has recently supported sunflower and corn crops. DFG holds a
conservation easement on the eastern half of this unit. California Department of Transportation (Caltrans) retains
ownership of the property for 30 years as a potential borrow site. The landmark eucalyptus grove is located on the
west side of the unit. A complex web of underground pipeline and fiber optic cable easements crosses the unit
making active management for wildlife habitat difficult. Additionally, the numerous concrete slabs that were once
part of a previous incarnation of the Yolo Causeway lie shallowly buried over several acres, making the area
unmanageable and a potential hazard to vehicles and pedestrians.

North Unit

The North Unit is approximately 182 acres. Located immediately south of the Causeway Unit and adjacent to the
west levee of the Yolo Bypass, this unit serves as the primary entry point into the Yolo Bypass Wildlife Area.

It consists of approximately 131 acres of seasonal wetland, 10 acres of permanent wetland, and 38 acres of
grassland vegetation communities with sparse areas of riparian scrub and woodland. This unit was originally
restored from fallow agricultural land to seasonal wetlands in 1995 as part of the USACE Yolo Basin Wetlands
project. California Waterfowl Association (CWA) completed a habitat improvement project in fall of 2005 using
funds from a North American Wetlands Conservation Act (NAWCA) grant. The west side of the unit is a low
area that was created when the levees were constructed decades ago, resulting in established wetlands.

This existing wetland habitat pre-dates the establishment of the Wildlife Area. Parking Lot A is located on the
north end of the unit.

Northwest Unit

The Northwest Unit is approximately 683 acres and is located south of the North Unit, adjacent to and largely
within the west levee of the Yolo Bypass. Approximately 523 acres of this unit are part of the original Yolo
Bypass Wildlife Area; the remaining 160 acres (130 acres of which are outside of the Yolo Bypass [aka the
Geiberson Ranch]) were purchased as part of the Glide Ranch acquisition. The primary portion of the unit

(i.e., the portion within the Bypass) consists of approximately 314 acres of seasonal wetlands with 57 acres of
permanent wetland, 5 acres of riparian, and 55 acres of grassland vegetation communities. The auto tour loop is
located within this unit. This unit was originally restored from fallow agricultural land to seasonal wetlands in
1995 as part of the USACE Yolo Basin Wetlands project. The southwest corner of this unit contains a 15-acre of
restored riparian habitat with1,500 trees that were planted by the USACE in 1995. CWA completed an extensive
habitat improvement project in fall of 2005 using funds from a NAWCA grant. The approximately 130-acre
parcel outside the Yolo Bypass was part of the 2001 Glide acquisition and was known as the Giberson Ranch.
This parcel is currently being farmed under a lease, as accepted by DFG as a condition of the sale. The west side
north of the riparian area contains low-land tule marsh habitat that pre-dates the establishment of the Wildlife
Area. The northwest side of the unit receives the agricultural and stormwater runoff from the South Davis Drain.
Parking lots B, C, and D are located along the perimeter of this unit.

West Unit

The West Unit is approximately 255 acres. Located immediately south of the Northwest and 1,000 Acres units,
this unit is part of the original Yolo Bypass Wildlife Area. It consists of approximately 196 acres seasonal wetland
and 53 acres grassland vegetation communities. This unit was originally restored from fallow agricultural land to
seasonal wetlands in 1995 as part of the USACE Yolo Basin Wetlands project. DU completed an extensive
habitat improvement project in summer 2005 using funds from a NAWCA grant. This unit is part of the current
hunt zone and contains one of the original Putah Creek Sinks.
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Northeast Unit

The Northeast Unit is approximately 759 acres and is located immediately south of the Causeway Ranch Unit and
east of the 1,000 Acres Unit. The eastern boundary of the Northeast Unit, the centerline of the East Toe Drain, is
the same as a portion of the western Yolo Bypass Wildlife Area boundary. This unit is part of the original Yolo
Bypass Wildlife Area and consists of approximately 476 acres of seasonal and 80 acres of permanent wetland,
127 acres of grassland, and sparse riparian vegetation communities. This unit was originally restored from fallow
agricultural land to seasonal wetlands in 1995 as part of the USACE Yolo Basin Wetlands project. CWA
completed an extensive habitat improvement project in fall 2003 using funds from a NAWCA grant. Hunting is
allowed in this unit, featuring 16 double concrete pit blinds located on islands in seasonal wetlands. Parking lot H
is located on the southwest corner of this unit. The Northeast Unit is also accessed from Parking lot F, located in
the northeast corner of the Central Unit.

Central Unit

The Central Unit is approximately 892 acres and is located immediately south and east of the Northwest Unit. The
cross canal defines the north border. This unit is part of the original Yolo Bypass Wildlife Area and consists of
approximately 356 acres seasonal wetlands, 54 acres of permanent wetlands, and 354 acres grassland vegetation
communities. This unit was originally restored from fallow agricultural land to seasonal wetlands in 1995 as part
of the USACE Yolo Basin Wetlands project. DU completed an extensive habitat improvement project in fall 2004
using funds from a NAWCA grant. Hunting is allowed in this unit. Parking Lot F is located on the north east
corner of this unit, lot G is located at the south east corner of this unit and lot E is located on the west side of this
unit.

South Unit

The South Unit is approximately 488 acres and is located immediately south of the Central Unit. This unit is part
of the original Yolo Bypass Wildlife Area and consists of approximately 272 acres of seasonal and 19 acres of
permanent wetland, and 48 acres of grassland vegetation communities. This unit was originally restored from
fallow agricultural land to seasonal wetlands in 1994 as part of the USACE Yolo Basin Wetlands project.

The entire unit has been primarily managed as sanctuary with no public use allowed.

Los Rios FARMS COMPLEX
Los Rios Unit

The Los Rios Unit is approximately 230 acres and is located north and south of Putah Creek within the Yolo
Bypass. This unit, combined with several other parts of the Los Rios Complex, includes nine productive fields
with a total of approximately 696 farmable acres. Recent crops in these units have been corn, barley, sorghum,
safflower, melon, seed, and tomatoes.

Los Rios WRP Unit

The Los Rios WRP Unit is approximately 153 acres and is located east of the Los Rios Unit. The previous owner
of this unit entered into a perpetual easement with the Wetland Reserve Program (WRP) of the U.S. Department
of Agriculture Natural Resources Conservation Service (USDA NRCS). The unit currently consists of restored
seasonal and permanent wetland, riparian, and grassland vegetation communities. CWA completed this
restoration project in fall of 2005. Riparian vegetation will be planted in summer 2006. Hydraulic analysis was
used to determine the extent of riparian vegetation allowable under the State Reclamation Board permit. This unit
will be available for hunting beginning in the 2006-07 season. Putah Creek is the north boundary of this unit and
often overflows its channel on the west side of this unit during high flows.
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Cowell Pond Unit

The Cowell Pond Unit is approximately 119 acres and is located immediately south of the Northwest Unit and
west of the West Unit. This unit is adjacent to the west levee of the Yolo Bypass. DFG had a long-term easement
for wildlife habitat in this area before it purchased the land from Pacific Gas & Electric (PG&E). This unit
contains a large but shallow holding pond that is part of the Mace Ranch Irrigation System. Water for the
irrigation system moves out of the Bypass in a culvert through the west levee from this pond. This unit has not
been farmed since the WCB purchased the conservation easement for the property in 1991. Over the years there
has been annual cattle grazing activity.

Pacific Flyway Center Unit

The Pacific Flyway Center Unit is approximately 69 acres. Located outside of the Yolo Bypass levee, to the south
and west of the Cowell Pond Unit, this unit has been identified as the preferred site for the proposed Pacific
Flyway Center. The Pacific Flyway Center project involves construction of a visitor and environmental education
center along with associated infrastructure and support facilities, restoration of 45 acres of habitat, and
construction of a new site access road. DFG would operate and maintain the site as a visitor/educational center;
the site could also serve as the main entrance to the Wildlife Area and would include facilities for administration
of the Yolo Bypass Wildlife Area. (See Chapter 3, “Environmental Setting,” and Chapter 4, “Compatible
Resource Management and Public Use,” for additional information on the Pacific Flyway Center.) Forty five
acres of this unit were recently restored to seasonal and permanent wetland habitat and will be also managed for
riparian and grass land communities. Approximately 15 acres of the site will remain in agricultural production.
About 9 acres has been graded as a building site and parking lot. CEQA compliance for these activities was
completed in early 2006 (California Department of Fish and Game 2006).

Parker Unit

The Parker Unit is approximately 100 acres and is located west and north of the Los Rios Unit. This unit has been
farmed as part of the Los Rios Complex. It may possibly be restored to wetland habitat by CWA in the
summer/fall of 2007 with NAWCA funds. This unit is not currently in the hunting zone.

Field 29 Unit

The Field 29 Unit is approximately 132 acres and is located south of a portion of the Los Rios WRP Unit.

The western boundary of this unit forms a portion of the western boundary of the Yolo Bypass Wildlife Area.
This unit has been farmed as part of the Los Rios Complex. A fork of Putah Creek forms the north boundary of
this unit and another fork serves as the west boundary. This unit has recently been used to grow tomatoes,
safflower or sudan and is currently within the hunting area.

Field 38 Unit

The Field 38 Unit is approximately 140 acres and is located south and west of the Los Rios WRP Unit. This unit
has been farmed as part of the Los Rios Complex and lies within the hunting area.

TuLE RANCH
Tule Ranch Unit

The Tule Ranch Unit is approximately 9,000 acres and is located completely within the Yolo Bypass, generally
between County Road 105 and the Sacramento Deep Water Channel and approximately 4.5 miles south of 1-80 to
10 miles south of 1-80 in the southeastern portion of Yolo County. This unit has a maximum width (east/west) of
4.25 miles and maximum length (north/south) of 6 miles. The unit consists of a combination of annual rye grass
pasture, row and field crops, wetlands, vernal pools, and riparian vegetation located along the waterways and in
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wetland areas. These waterways are extensive and are generally associated with the existing wetlands and/or
ponds. Near the western boundary, along the natural shoreline of the Yolo Basin, uplands predominate in a
landscape which still contains the natural topography of the region. These southern portions of the Tule Ranch
Unit contain a fine assemblage of plants typical of vernal pools and playas. There are numerous swales that are
often crossed by roads in this area. When this condition occurs, water can be impounded at these roads, creating
vernal pool conditions. The property is currently leased for farming and cattle grazing; DFG assumed ownership
of these leases as a condition of sale. The property contains numerous improvements, including a main residence,
a garage, shop, a second residence, sheds, four barns, several storage buildings, fuel tanks, fencing, and corrals, all
of which are located in the southwest quadrant and related to the cattle lease operation.

2.2.2 EASEMENTS AND RIGHTS-OF-WAY

Easements and rights-of-way are legally recorded documents that run with the deed of the property, and are,
therefore, transferred with the property from owner to owner. Easements typically preserve the rights of an entity
other than the landowner. Within the Yolo Bypass Wildlife Area there are generally three different types of
easements. The first type includes easements for accessing levees, utilities, roadways, pipelines, etc. These
easements exist for the purpose of maintaining, repairing, replacing, and installing levees, roads, railroads, power
lines, utility lines, and pipelines needed for regional public works. The second type of easement that exists within
the Yolo Bypass Wildlife Area is the conservation easement. A conservation easement is a legal agreement
between a landowner and a land trust or government agency that permanently limits uses of the land to protect its
conservation values. A discussion of each easement and/or right-of-way is provided below. Exhibit 2-2 depicts
easements and rights-of-way within or running through the Yolo Bypass Wildlife Area. Easements and rights-of-
way are discussed further under Section 2.4.1, “Legal Constraints and Existing Agreements,” below. The third
type of easement is a flowage easement.

FLOWAGE EASEMENTS

The Yolo Bypass Wildlife Area lands located within the Yolo Bypass are restricted by easements held by the
State Reclamation Board. These easements grant the state the right to inundate the land with floodwaters. They
prevent landowners from building structures, berms, or growing vegetation that would significantly obstruct flow
conveyance. The easement language varies slightly (Yolo Basin Foundation 2001). Reclamation Board
regulations regarding vegetation maintenance standards for floodways and bypasses throughout the state include
the following (CCR Title 23, Section 131 (g)).

» Invasive or difficult-to-control vegetation, whether naturally occurring or planted, that impede or misdirect
flood flows is not permitted to remain on a berm or within the floodway or bypass.

» The Reclamation Board may require clearing or pruning of trees and shrubs planted within floodways in order
to minimize obstruction of flood flows.

DFG is required to obtain an encroachment permit from the Reclamation Board for projects such as building a
pump tower, creating new wetlands, and proposing the planting of riparian vegetation. The permitting process
may include conducting hydraulic modeling of the project to confirm the project would not adversely affect the
conveyance of flood flows.

LEVEE EASEMENTS
The DWR and State Reclamation Board maintain easements for accessing levees. Both agencies conduct

inspections on levees bounding the Yolo Bypass Wildlife Area. The DWR maintains the west side Bypass levees
and Reclamation Districts 900, 899, 765, and 999 maintain portions of the east side levees (see Exhibit 2-4).
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UNION PACIFIC RAILROAD RIGHT-OF-WAY

UPRR holds a right-of-way along the tracks that run through the Causeway Ranch Unit (North). Management
activities in the UPRR right-of-way or modification of the trestle require UPRR approval.

CALIFORNIA DEPARTMENT OF TRANSPORTATION RIGHT-OF-WAY

Caltrans holds a right-of-way along the 1-80 causeway and projects located in the right-of-way (Causeway Unit)
may require Caltrans approval and/or an encroachment permit.

WETLAND RESERVE PROGRAM CONSERVATION EASEMENT

The prior owner of the Los Rios WRP Unit entered into a conservation easement with the WRP of the USDA
NRCS on December 31, 2000. The WRP conservation easement is intended to perpetually restore and protect
wetlands and precludes the use of this land for commercial agriculture.

PG&E EASEMENT

PG&E holds easements through the North Unit, Causeway Unit, Los Rios Farms Unit, Pacific Flyway Center
Unit, and Tule Ranch Unit to allow for placement and necessary maintenance of transmission lines. Management
activities in the PG&E easements area may require PG&E approval.

NATURAL GAS WELL EASEMENTS

There are numerous abandoned natural gas wells located throughout the Yolo Bypass Wildlife Area (Exhibit 2-2).
All mineral, oil, and gas rights in the Causeway Ranch and Tule Ranch units have been retained by the previous
owner (i.e., Colby Glide estate) (see below). The field location and easements of the wells and infrastructure must
be determined prior to conducting substantial management activities in these areas. Additionally, an approved
surface access agreement must be negotiated prior to accessing any mineral resources at the Yolo Bypass Wildlife
Area.

OTHER EASEMENTS

In addition to UPRR and Caltrans rights-of-way, there are a number of gas pipelines and fiber optic cables
running through the Causeway Unit. Gas pipelines such as the Kinder Morgan line are located in other units
throughout the Yolo Bypass Wildlife Area. There is a Sacramento Metropolitan Utilities District (SMUD)
pipeline along much of the east-side Toe Drain as far south as Lisbon.

2.3 EXISTING INFRASTRUCTURE

Existing infrastructure within the Yolo Bypass Wildlife Area includes water delivery and management facilities,
roads, levees, utilities, houses and other structures. A discussion of each of these infrastructure components is
provided below.

2.3.1 WATER RIGHTS, DELIVERY, AND MANAGEMENT

Water delivery and management in the Yolo Bypass Wildlife Area is largely dictated by existing water rights,
delivery and easement agreements, and infrastructure. The delivery system is a complex system of canals, ditches,
pumps including elevated pumps and control gates (Exhibit 2-1).
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WATER RIGHTS AND DELIVERY AGREEMENTS
Water Rights

The primary sources of irrigation water for the Yolo Bypass Wildlife Area are the East Toe Drain and Putah
Creek. Information on water rights associated with use of East Toe Drain and Putah Creek water by the original
Yolo Bypass Wildlife Area (see Exhibit 1-4) can be found in the 1990 Hydrologic Analysis of the Mace Ranch
Portion of the Proposed Yolo Basin Wildlife Area (Central Valley Habitat Joint Venture 1990) and two delivery
and easement agreements.

Delivery and Easement Agreements

March 25, 1991 “Mace Ranch Irrigation System Grant of Easements and Water Delivery Agreement (see

Appendix D)”

This purpose of the agreement between Los Rios Farms, Inc., and Alhambra Pacific Joint Venture

(now AKT) is to 1) allocate “pro rata” capacity in the Yolo Bypass Wildlife Area irrigation system, which
functions both as a delivery and drainage system, 2) provide for the continued operation of the Mace
Ranch Irrigation System, and 3) to allocate operation and maintenance (O&M) expenses and
responsibility.

Los Rios Farms and Alhambra Pacific Joint Venture (now AKT) and the Department of Fish and Game
collectively own the Mace Ranch Irrigation System, which obtains water from the Toe Drain, Putah
Creek, and various groundwater wells. Los Rios Farms is responsible for Irrigation System O&M, with
parties to the agreement sharing in the capacity limitations. Sharing of available Putah Creek water is
based on estimated annual water use. Each of the parties to the Agreement is to rely solely on their
individual ground or surface water rights or contracts as the basis for their water diversions into the
Irrigation System. Parties agree to maintain all their riparian, appropriative, or other water rights.

Prior to each irrigation season, the Yolo Bypass Wildlife Area’s manager estimates annual summer
irrigation needs and coordinates with Los Rios Farms in order to determine shared irrigation system
capacity for the coming irrigation season.

December 30, 1991 “Agreement and Grant of Easements”

This purpose of this agreement between Alhambra Pacific Joint Venture (now AKT) and DFG is to
convey, by Grant Deed, the property listed in “Exhibit A” (of the agreement) from PG&E to DFG for use
as wildlife habitat, and to grant easements from DFG allowing PG&E to collect, transport, and use water
and water rights retained by PG&E. As owner of the property, DFG is subject to the 3-25-91 “Mace
Ranch Irrigation System Grant of Easements and Water Delivery Agreement.” A series of DFG
easements grant PG&E the ability to construct, access, maintain, and operate the Irrigation Facilities
(including roads, wells, and ditches), the Second Putah Creek Dam, and other water conveyance facilities.
Term 5 allows PG&E to extract groundwater and use or sell it on or off the property, while Term 9 states
that PG&E has transferred to DFG all water rights to “Exhibit A” properties, or other Yolo Bypass
properties DFG acquires which have a “proprietary or cooperative management interest”, which are
“reasonably necessary for wildlife habitat purposes.” PG&E reserves that amount of water not used by
DFG as reasonably necessary for wildlife habitat purposes.
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DFG use of water is conditioned by the following:

o Term 9(a) allows DFG use of water for wildlife habitat purposes on other property within the Yolo
Bypass.

o Term 9(b) requires DFG to use surface water first and only then allows use of groundwater.
Groundwater can be pumped if there is a surface water delivery failure, or if surface supplies are
insufficient or unsuitable, but cannot be pumped due to inadequate capacity in the existing surface
water delivery facilities.

o Term 9(c) allows PG&E to deliver groundwater to DFG in lieu of DFG using surface water, and to
use, sell, or transfer an equal amount of surface water.

o Term 9(d) allows DFG construction and operation of wells for domestic and “similar” uses.

o Term 9(e) states that if DFG requires groundwater for habitat purposes under 9(b), the wells and
conveyance facilities listed in Exhibit B (existing Well Sites C1, C2, C3, 49SW, 57NW, 57SW, and
proposed Well Sites #1 through #8) and Exhibit C (Putah Creek Temporary Dam and associated
lands) can be used, with DFG responsible for payment of power costs and a prorated sum for well
wear and tear.

The previous terms restrict the use of water by DFG from the Mace Ranch Irrigation System to wildlife
habitat purposes only on those properties purchased from Alhambra Pacific Joint Venture in 1992 and any
adjacent properties. These rights are now held by their successor, AKT Properties. This lien precludes
DFG’s use of Mace Ranch Irrigation System water for agricultural purposes anywhere on the Yolo
Bypass Wildlife Area. Additionally, the DFG may not use the 10 described wells located on DFG
property. For these reasons, irrigation systems have been developed to independently deliver water for
agricultural uses on the Wildlife Area.

Riparian Rights

The DFG has a riparian right to pump from the east side Toe Drain. This is accomplished at several pump
stations. Other farmers in the area also receive irrigation water from the same source which is lifted into the Mace
Ranch Irrigation System. As stated above, each of the parties to this system still retains their water rights to Putah
Creek or the Toe Drain that they had prior to entering this agreement. In addition to the Toe Drain, DFG also has
a riparian right on Putah Creek.

The approximately 9,000-acre Tule Ranch Unit has riparian water rights from the East Toe Drain, which is
located at the eastern boundary of the unit. The water is delivered via a series of canals and lift pumps to all areas
of the unit.

The Los Rios Farms Complex has a licensed appropriative water right issued by the State Water Resources
Control Board (application No. 17201, Permit No. 10867, License No. 9707) for diversion of 196 acre-feet per
annum (afa) from South Fork Putah Creek from April 1 to September 15 of each year for use on 120 acres within
the southwest 1/4 of Section 22.

As additional wetlands are developed, there will be a need to develop additional water delivery systems to fully
utilize the water available to the Wildlife Area, while being respectful of the water needs of local farmers.

Water Delivery and Management

A complex system of canals, elevated pumps, submersible pumps, and various other water control structures is
maintained and used to flood and drain wetlands within the original Yolo Bypass Wildlife Area units according to
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established prescriptions. These actions are designed to generally mimic the natural flooding and drainage that
once occurred in the Yolo Basin.

The primary source of irrigation water for the Yolo Bypass Wildlife Area is the East Toe Drain. The East Toe
Drain pool is tidal water that is trapped behind the Lisbon Weir; it also includes limited amounts of drainage
water from the Willow Slough Bypass and the Tule Canal.

Lisbon Weir, looking north (upstream) the East Toe Drain

The Lisbon Weir maintains the water level in this pool. The Lisbon Weir is located approximately 6.75 miles
south of 1-80 along the east levee of the Yolo Bypass. The Lisbon Weir has existed in one form or another for
several decades. It currently consists of a porous rock berm and series of flap gates that pass water north during
high tides and trap this water at low tide.

Water is diverted from the East Toe Drain and Putah Creek into the original Yolo Bypass Wildlife Area at the
following three points (see Table 2.3-1):

» Northeast Submersible Pump Station: Three submersible pumps (50 horsepower [hp] each) lift water into the
ditch that runs across the top of the northeast section. This provides water to the Northeast Unit of the Yolo
Bypass Wildlife Area.

» Main Lift Pump Station: Four elevated low lift pumps (one at 75 hp and three at 60 hp) located at the Main
Lift Station, lift water into the central ditch (aka the cross canal). This water is augmented by the Putah Check
Dam when it is in place. This portion of the system feeds the Central Unit, the Northwest Unit, the West Unit
and after a second lift (the 180 pump), the North and Causeway Units. This system also feeds the South Unit
downstream of the Putah Creek Check Dam. The West Unit also has a low lift pump which is used for
drainage. As previously discussed this Main Lift Station is an integral part of the Mace Ranch Irrigation
System and the DFG is precluded from utilizing this water for agricultural purposes.
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» South Submersible Pump Station: Two submersible pumps (50 hp each) pump water into the Central Unit and
the South Unit. This pump station is used when the Los Rios Check Dam has been removed or to augment
Putah Creek flows.

» 180 Pump Station: One 20 hp elevated low lift pump floods wetlands in the North Unit, the Causeway Unit
and also supplements wetland areas at the north end of the northwest unit. This pump is fed from the Mace
Ranch Irrigation System along the western toe drain of the west exterior levee.

Table 2.3-1
Water Diversion and Delivery for the Original Yolo Bypass Wildlife Area
Unit Name Primary Water Source Water Pumped from Water Supply Augmented by

Causeway Unit  East Toe Drain East Toe Drain pool --
North Unit North Pump Cross Canal connecting to West Toe Drain 180 Pump Station
Northeast Unit  Northeast Pump Station East Toe Drain --
Northwest Unit  Central Pump Station Cross Canal connecting to East Toe Drain 180 Pump Station

Los Rios Check Dam
West Unit Main Lift Station Cross Canal connecting to East Toe Drain Drainage of unit through

Putah Creek Check Dam west pump
Central Unit Main Lift Station Cross Canal connecting to East Toe Drain --

Putah Creek Check Dam
South Pump Station

South Unit Main Lift Pump Station - -
Putah Creek Check Dam
South Pump Station

Source: California Department of Fish and Game 2001

Water also enters the Yolo Bypass Wildlife Area directly from Putah Creek via the Putah Creek Check Dam.
The dam is typically operated from April through the end of November. This water flows by gravity to the
Northwest, Central, West, and South Units of the Yolo Bypass Wildlife Area.

Approximately 0.2 mile north of 1-80 at the east level, the tenant uses a diesel pump to lift water from the Willow
Slough Bypass. This water irrigates agricultural fields on the Causeway North Unit.

In addition to the pump stations described above, there are ten existing groundwater wells, none of which is
currently in production. Only one has a motor, and this has been submerged during flood events. The status of the
wells is currently unknown. Use of these wells was retained by the former owner of the property as a condition of
sale as previously described. Water availability for the original Yolo Bypass Wildlife Area can become limited
during the spring and summer months when adjacent agricultural lands are irrigated for crop production.

This makes it difficult for DFG to irrigate seasonal wetlands quickly. Strategies to address this issue are presented
in Chapter 5, “Management Goals.”

Causeway Ranch Unit (North). The sources of irrigation water for the Causeway Ranch (north) are the Willow
Slough Bypass and the west toe drain of the Yolo Bypass. The water from these sources enters a borrow ditch
along the UPRR trestle and flows east toward the East Toe Drain. Approximately 1 mile east of the west levee,
the tenant uses a diesel pump to lift water from the borrow ditch for irrigation. The water level in the ditch is
controlled using an earthen dam with a culvert and flashboard riser located on or adjacent to the Yolo Bypass
Wildlife Area, approximately 1.6 miles east of the west levee. This pool of water is also used by the Swanston
properties located north of the Yolo Bypass Wildlife Area. The lease tenant on this unit maintains the pump, dam,
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and ditches on this unit. DFG is not required to participate in any of the maintenance. It may be possible to
receive delivered water from the Yolo County Flood Control and Water Conservation District through the Willow
Slough Bypass.

Causeway Ranch (Main) and 1,000 Acres Units. The primary source of irrigation water for the Causeway
Ranch (Main) and 1,000 Acres Units is the East Toe Drain, facilitated by the Lisbon Weir. Two primary pumping
plants (G 52 and G 55) and two secondary pumping plants (G 32 and the 180 pump) serve the two units.

The northernmost pumping plant (G 52 in the East Toe Drain) serves approximately 609.5 acres in the
northeastern corner of the Causeway Ranch Unit. The G 55 pumping plant serves the balance of the
approximately 1,847 acres in the two units. This pumping plant can serve approximately 940 acres by gravity.
The balance of the two units is irrigated out of the Green’s Lake pool by means of secondary pumping plants.
The north-central portion of the Causeway Ranch Unit, comprising approximately 637 acres, is served by
pumping plant G 32. The southwestern 80 acres of the 1,000 Acres Unit is served by the Mace Ranch Irrigation
System making it unavailable for agricultural activities.

Since the DFG purchase of the Glide Ranch, significant improvements have been made to ensure that irrigation
could continue on this property. These improvements were necessary to ensure adequate water for both
agriculture and managed wildlife habitat and to increase land management options restricted by aforementioned
agreements with the previous land owners.. The first improvements made were to the pump stands at pumping
plants G 32 and G 52. These improvements consisted of new elevated permanent pump stands installed in fall
2002 and spring 2003 to raise the electrical panels above the floodplain (as required by PG&E). In fall 2003, new
pumps were added to these pump stands to replace the seasonally installed pumps that were previously being
rented from Los Rios Farms. These improvements allow for the post harvest flooding of rice, attracting thousands
of migratory waterfowl and shorebirds on an annual basis.

Extensive improvements have been made to the irrigation delivery system in addition to the installation of
replacement pump stations. These improvements have consisted of enlarging and cleaning the irrigation ditches
and installing new turnouts, drainpipes, and rice boxes. The improvements to the ditches and control structures
were necessary for the system to deliver and drain water in a timely manner, thus enabling proper water control.
The proper control of water is critical for rice production and seasonal wetland flooding and minimizes the
potential for production of mosquitoes. These improvements were financed largely by the rice rent revenues from
2002 and 2003. Furthermore, the lease tenant provided operators, fuel, and maintenance in exchange for the use of
DFG’s excavator, tractor, and scraper to accomplish several components of these improvements.

Los Rios Farms Complex. The Los Rios Farms complex consists of several properties that were owned by Los
Rios Farms, PG&E Properties, and L. Parker. The source of water on these properties historically has been a
combination of groundwater wells and Putah Creek. These properties are located on the north and south sides of
Putah Creek and adjacent to the original Yolo Bypass Wildlife Area and include the following management units:
Los Rios, Los Rios WRP, Cowell Pond, Parker, Field 29, and Field 38. Irrigation water is drawn from Putah
Creek in several locations to serve these lands. The easternmost lift pump is located on Putah Creek
approximately 1.65 miles west of the East Toe Drain and 0.8 mile north of the Tule Ranch Unit’s northern
boundary. This pump provides water to approximately 350 acres of land south of Putah Creek. Adjacent to this
low lift pump is a well, which supplies water to the same acreage. On the north side of Putah Creek, there are
three fields (parcels) inside the levee. The two eastern fields have been served either by a well (currently non-
operational) or by a lift pump located approximately 1 mile upstream of the Los Rios Check Dam.

Tule Ranch. The Tule Ranch Unit consists of two distinct subunits in regard to agriculture and water
management. The northeastern subunit consists of a mixture of irrigated crops and dry pasture and the
southwestern subunit consists of irrigated pasture and dry pasture.

Tule Ranch (Northeastern Subunit). The northern portion of the northeastern subunit has historically received
water from the East Toe Drain pool (above the Lisbon Weir) through a series of two lift pumps. The first lift
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station was located approximately 0.9 mile west of the East Toe Drain along the unit’s north boundary, and the
second was located approximately 1.65 miles west of the East Toe Drain along the unit’s north boundary.
Currently there are no lift pumps at either of these locations. A duck stamp proposal has been submitted and
approved to rebuild the first lift station and should be completed in 2006 or 2007. Once the water is lifted, it will
flow though a series of highline ditches to surrounding fields. The current lease tenant has constructed a ditch
from the Los Rios Check Dam pool approximately .8 mile upstream of the dam to deliver water to the Tule
Ranch. A lift pump located on Putah Creek approximately 1.65 miles west of the East Toe Drain and
approximately 0.8 mile north of the Tule Ranch Unit’s north boundary is lifting the water into the ditch. This lift
station is described above as part of the Los Rios Farms system. The ditch has enabled parts of the northeastern
subunit to be irrigated from the Mace Ranch irrigation system pool.

The northeastern subunit also has historically received water from the East Toe Drain below the Lisbon Weir.
This southern portion of the northeastern subunit had two lift stations in the southern pool (as described below).
These lifts were located approximately 0.2 mile and 1.65 miles west of the East Toe Drain, respectively. Currently
only remnants of the western lift station remain. It is uncertain how long this facility has been out of use.

No irrigated crops have been planted on this portion of the Tule Ranch Unit in recent years.

Tule Ranch (Southwestern Subunit). The southwestern subunit consists of irrigated and dry pasture.

The irrigation water is first lifted directly from the East Toe Drain below the Lisbon Weir. The first lift station
consists of two electric pumps located approximately 8.8 miles south of 1-80 and 5 miles east of County Road
104. The first lift pumps water into a 2.5-mile canal that flows west to the second lift. The second lift consists of
two pumps located approximately 8.8 miles south of 1-80 and 2.5 miles east of County Road 104, respectively.
These pools also receive drainage water from farms west of the Yolo Bypass Wildlife Area from the lands within
Reclamation District (RD) 2068 and the Dixon Resource Conservation District (Dixon RCD). While the volume
of water varies over the irrigation season, this drainage water reduces the total amount pumped from the East Toe
Drain. Water from this system irrigates approximately 764 acres of pasture on the Tule Ranch.

In addition, water is provided to the Bull Sprig Outing, Senator Outing, H-Pond, Skyrakers, and Glide-In Ranch
duck clubs per agreements that DFG inherited when it purchased the Tule Ranch. The water usage of the duck
clubs approximates 330 acres of permanent wetlands and 1,290 acres of seasonal wetlands. Maintenance and
power costs for the first and second lift stations and maintenance costs for approximately 3.3 miles of canals is
shared by the DFG’s southwest Tule Ranch Unit lease tenant and the duck clubs. Water usage ratios have been
developed to determine the share for each property. A discussion of water delivery agreements for the duck clubs
is provided below in Section 2.4.1, “Legal Constraints and Existing Agreements.”

2.3.2 ROADS

Access to the Yolo Bypass Wildlife Area is provided via gravel roads. Nine miles of gravel roads are currently
available for public use on the Yolo Bypass Wildlife Area, when Bypass flow water is not present. The gravel
roads lead to nine parking lots (i.e., lots A—I) that allow access to the hiking trails and hunting sites in the Yolo
Bypass Wildlife Area (Exhibit 2-3). All roads within the Yolo Bypass Wildlife Area are currently maintained by
DFG. Approximately 10 miles of gravel roads on the Tule Ranch also provide access to several duck clubs
located south of the Yolo Bypass Wildlife Area (see Section 2.4.1, “Legal Constraints and Existing Agreements,”
for additional information on access agreements). These clubs, as well as the south west Tule Ranch tenant will
share in any future maintenance costs of these roads.
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2.3.3 LEVEES

The Yolo Bypass is the largest feature of the SRFCP (Exhibit 2-4). In addition to 980 miles of levees along the
Sacramento, Feather, and American Rivers and a number of smaller creeks and rivers, the SRFCP includes three
flood relief structures and five overflow weirs that shunt excess flows from the main Sacramento River channel
into the Butte Basin and two flood bypasses (Sutter and Yolo). Runoff from the entire Sacramento Valley
watershed reaches the Sacramento—San Joaquin Delta via the lower Sacramento River and the Yolo Bypass.
The design capacity of the Yolo Bypass (500,000 cubic feet per second at the southern end) is approximately
4.5 times greater than the capacity of the lower Sacramento River; consequently, the Yolo Bypass is relied upon
as the principal means of draining the Sacramento Valley during major floods.

The Yolo Bypass is approximately 41 miles long and is bounded on the east side and along most of the west side
by levees constructed by the U.S. Army Corps of Engineers (USACE). Construction of the levees began in 1917,
and the Sacramento and Fremont Weirs (the two spillways that release water from the Sacramento River into the
Bypass) were built in 1917 and 1924, respectively. The height and grade of the levees are designed to match the
calculated water-surface profile of the design flow, with an extra allowance for freeboard. An 8-mile segment
along the western boundary of the Yolo Bypass between the South Fork of Putah Creek and 1 mile north of
County Road 155 has no levee. The natural ground elevation in this area is close enough to the design flood stage
that a levee was considered unnecessary.

The conveyance capacity of the southern half of the Yolo Bypass (including the area within the Yolo Bypass
Wildlife Area) was decreased by construction of the Sacramento River Deep Water Ship Channel. The channel
was completed in 1963. Dredged material excavated during construction of the 30-foot-deep channel was used to
build a second levee along the west side of the channel adjacent to the East Toe Drain. This levee extends from
near the 1-80 causeway (i.e., Causeway Ranch Unit) to the southern tip of Prospect Island. The second levee of the
Sacramento River Deep Water Ship Channel is classified as a navigation levee and is not constructed or
maintained to flood control levee standards. However, because it is higher than the original federal flood control
levee on the east side of the channel, it constitutes the new east levee of the Yolo Bypass for practical purposes.

Berms and interior levees within the Yolo Bypass could potentially obstruct the conveyance of diverted river
flows,. Land grading within the Bypass is restricted by the State Reclamation Board. Interior or restricted-height
levees have historically been allowed within the Yolo Bypass to prevent inundation of selected areas from tidal
fluctuations and small floods; however, the height of those levees, most of which existed when the Bypass was
constructed, is limited to minimize flow obstruction during large floods. Generally berms no taller than 3 feet are
allowed within the Yolo Bypass. Higher berms are approved on a case-by-case basis. Other major earthen berms,
more or less perpendicular to flow, include the berms that support about half of the length of the 1-80 causeway
and the nearby UPRR causeway (Causeway Ranch Unit [North]) and portions of the embankment for the
abandoned SNRR line that cuts diagonally across the Yolo Bypass a few miles to the south (Tule Ranch Unit).

2.3.4 UTILITIES

Utilities are limited throughout the Yolo Bypass Wildlife Area. The primary utilities located throughout the Yolo
Bypass Wildlife Area include PG&E transmission lines running along the UPRR and SNRR track right-of-ways
through the Causeway and Tule Ranch unit, respectively. An additional PG&E transmission line runs from north
to south through the southwest portion of the Tule Ranch Unit. Exhibit 2-2 depicts utilities running through the
Yolo Bypass Wildlife Area. Additional utilities include the several fiber optic cable and gas pipelines running
through the Causeway Unit, lower voltage transmission lines running throughout several units to serve pump
stations, the Kinder Morgan petroleum pipeline running through several units, and a SMUD pipeline running
adjacent to much of the East Toe Drain on the east boundary of the Yolo Bypass Wildlife Area.
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2.3.5 HOUSES AND OTHER STRUCTURES

There are four residences in the Yolo Bypass Wildlife Area (including the headquarters complex). Two residences
are located at the historic Tule Ranch Headquarters on the Tule Ranch Unit. One of these homes date back to at
least the early 1900’s and may have some historical significance. The ranch headquarters also has a complex of
corrals used to process livestock. Also found in the Tule Ranch Unit is a large barn (Umbrella Barn) thought to
have been constructed in the 1930s. This barn could be used as an educational facility for interpretation of the
adjacent vernal pools. The Tule Ranch headquarters may also serve as an interpretive facility that could allow
students to experience the role that agriculture has played in the Yolo Basin. The third residence is located in the
Pacific Flyway Center Unit and will be retained for use as a caretaker’s residence. This house is currently being
remodeled. A fourth residence is located within the headquarters complex on County Road 32B (see below).

Other structures in the Yolo Bypass Wildlife Area include a hunters’ check station that is operated during the fall
and winter hunting season. A trailer currently serves as the check station. The trailer is transported and placed on-
site at the south end of the auto tour route near parking lot D, and removed with the onset of potential winter
flooding. Portable toilets are placed in some parking lots of the Yolo Bypass Wildlife Area during the appropriate
seasons. They are removed prior to flooding. Heavy concrete picnic tables are currently located at lots B, C, D, F
and G. These can safely withstand flooding.

In addition, the Yolo Bypass Wildlife Area is currently administered from the DFG headquarters complex on
Chiles Road 1 mile west of the Yolo Bypass. This 13-acre complex includes a 3-acre demonstration wetland, the
aforementioned residence, maintenance shop, office building with a conference room, restrooms, display area and
office space for employees of both DFG and the Yolo Basin Foundation. Three sheds provide space for storage of
educational materials and miscellaneous supplies. Additionally, the site is the home of the Yolo Fish Screen shop,
whose function is to fabricate, install, and maintain fish screen structures throughout the northern California area.

2.4 MANAGEMENT SETTING

This section describes the existing management setting of the property. The current management of the Yolo
Bypass Wildlife Area operates under several legal constraints and existing agreements. These constraints and
agreements are discussed in detail below.

24.1 LEGAL CONSTRAINTS AND EXISTING AGREEMENTS

SACRAMENTO RIVER FLOOD CONTROL PROJECT—PROJECT MODIFICATION AGREEMENT

DFG, DWR, the State Reclamation Board, and USACE have a management agreement (in lieu of an
encroachment permit) that allows for project modifications as long as they are compatible with flood control.
Under this agreement signed in 1994, DFG assumes responsibility for all claims of damage or liability. DFG is
responsible for maintenance of lands within the boundaries of the project modification (i.e., The Yolo Bypass
Wildlife Area). This maintenance is consistent with the purposes of public safety and is detailed in the draft
USACE Operating Manual. In this agreement, the following statement appears: “DFG will endeavor to manage
the Project Modification in a manner that will be compatible with agricultural practices” (U.S. Army Corps of
Engineers 2003).

AGREEMENT UNDER SECTION 8618 OF THE CALIFORNIA WATER CODE

For purposes of managing the Yolo Bypass Wildlife Area, DFG entered into an agreement with the State
Reclamation Board under Water Code Section 8168, for maintenance of the Yolo Bypass floodway.

This agreement make the Department of Fish and Game responsible for maintaining the Wildlife Area in a
condition that is compatible with the flood control function of the Yolo Bypass.

Yolo Bypass Wildlife Area Land Management Plan EDAW
California Department of Fish and Game 2-21 Project Description and Management Setting



Section 8618 of the California State Water Code states:

All political subdivisions, agencies of the State, and municipal and quasi-municipal corporations may
make agreements with the board obligating themselves to do or perform those things which are required
of the State, political subdivisions thereof, or other local agencies by the act of Congress approved June
22,1936, or any acts amending or adding to it, now or hereafter adopted.

When an elimination, modification, or alteration of any authorized plan of flood control is made at the
request of a political subdivision, agency of the State, or municipal or quasi-municipal corporation, the
political subdivision, agency of the State, or municipal or quasi-municipal corporation may, in agreements
made pursuant to this section, assume responsibility for all claims of damage or liability made against the
State and its agencies or the United States and arising from the requested elimination, modification, or
alteration of the authorized plan of flood control.

GLIDE RANCH/LOS RI10S FARMS ACQUISITION

Several assurances were conveyed to the Delta Protection Commission and the Yolo County Board of Supervisors
during the 2001 acquisition of the Glide Ranch and Los Rios Farms. These assurances are as follows:

» Land Management Plan commitments:

In recognition of the importance of developing an LMP appropriate to local, state, and federal goals for
the area, DFG committed to wide public involvement and an open process including coordination and
involvement and input from stakeholder groups such as the Yolo Bypass Working Group (see Chapter 1
for a discussion on the planning process and Appendix A for a summary on public outreach).

No land use changes will be made until a land management plan is completed.

Upon acquisition (in 2001), existing agricultural leases will be maintained until the LMP is completed.
At this time, the state will enter into a bid process to begin the renegotiation of the agricultural leases.

The management plan will be subject to treatment under the California Environmental Quality Act
(CEQA) prior to DFG consideration.

The property will be managed in strict compliance with any conditions of the State Reclamation Board
(see below for additional discussion).

There is no desire or intent to transfer any of the water associated with the property outside of Yolo
County.

The payment of appropriate in-lieu fees is prescribed by state law. These include payments for county
taxes and irrigation, drainage and reclamation district assessments. In addition, the DFG pledges to work
with mosquito abatement districts and other special districts to address their concerns.

» All mineral, oil, and gas rights on the Glide Ranch properties (Tule Ranch and Causeway Ranch) will be
retained by the previous owner (i.e., Colby Glide estate).

» Water delivery and road access agreements shall be maintained with neighboring duck clubs south of the
Yolo Bypass Wildlife Area (see below for additional discussion).
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Tule Ranch—-Duck Club Agreements

Two types of existing agreements with duck clubs (located to the south of the Tule Ranch) were conveyed as part
of the Wildlife Conservation Board’s (WCB’s) acquisition of the Tule Ranch. The first type of agreement allows
the Bull Sprig and Skyrakers duck clubs to use the Yolo Bypass Wildlife Area road and to receive water from the
Yolo Bypass Wildlife Area irrigation system. The second type of agreement allows H Pond and Channel Ranch
duck clubs access to the appropriate Yolo Bypass Wildlife Area road. Two additional clubs, the Senator Outing
Duck Club and the Glide-In Ranch Duck Club, did not appear to have agreements with the Glide Colby estate;
however, they do use the Yolo Bypass Wildlife Area road and receive water from the Yolo Bypass Wildlife Area
irrigation system. Agreements with each of these clubs will be updated and executed as soon as possible.

Tule Ranch—-Bull Sprig Duck Club Agreement

The Bull Sprig Duck Club consists of approximately 120 acres, of which 100 acres are irrigated from the Yolo
Bypass Wildlife Area irrigation system. This club receives both summer and fall water. Summer usage is typically
1 acre-foot per acre (af/acre) and fall water is typically 5 af/acre. The water is delivered to this club just west of
the second lift station described above. The agreement states that the “Duck Club shall pay its pro rata share
(based on percentage of total usage by all duck clubs) of all electric bills and its pro rata share of all expenses
associated with regular maintenance of said pumps.” The percentage of use, and thereby the pro rata share, for the
duck club shall be determined relative to the overall water use in the Tule Ranch southwestern subunit. These
percentages shall then be applied to the electricity and maintenance costs as outlined in the agreement.

The agreement also requires the duck club to pay its pro rata share of all expenses required to maintain its road
access. The distribution of road maintenance costs needs to be considered in greater detail to determine the basis
for the pro rata shares.

Tule Ranch—Skyrakers Duck Club Agreement

The Skyrakers Duck Club consists of approximately 340 acres, of which 240 acres are irrigated from the Yolo
Bypass Wildlife Area irrigation system. This club receives both summer and fall water. Summer usage is typically
1 af/acre and fall water use is typically 5 af/acre. The water is delivered to this club just west of the second lift
station. As with the Bull Sprig Duck Club, the agreement with the Skyrakers Duck Club requires the duck club to
pay its pro rata share of electric bills and expenses associated with pump maintenance and road access (although
road maintenance cost distribution needs to be considered in greater detail).

Tule Ranch—-Channel Ranch Duck Club Agreement

The Channel Ranch Duck Club consists of approximately 191 acres. This duck club does not receive water
directly from the Yolo Bypass Wildlife Area irrigation system but is at the downstream end of the drainage
system of the various clubs. The agreement pertains to road access and requires that the duck club pay its pro rata
share of all expenses required to maintain their road access. As with agreements with other duck clubs, the
distribution of road maintenance costs needs to be considered in greater detail to determine the basis for the pro
rata shares.

Tule Ranch—H Pond Duck Club Agreement

The H Pond Duck Club consists of approximately 480 acres, of which 250 acres receive water from the Yolo
Bypass Wildlife Area irrigation system. The agreement also requires that the duck club pay its pro rata share of all
expenses required to maintain their road access. As with agreements with other duck clubs, the distribution of
road maintenance costs needs to be considered in greater detail.
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Tule Ranch—Senator Outing Duck Club

The Senator Outing Duck Club consists of approximately 480 acres, of which 360 acres are irrigated from the
Yolo Bypass Wildlife Area irrigation system. This club receives both summer and fall water; summer usage is
typically 1 af/acre and fall water is typically 5 af/acre. The water is delivered to this club just west of the second
lift station.

DFG has been unable to locate a previous agreement with the Glide Colby Estate to cover the use of the irrigation
system or the road. Payment of a pro rata share should be handled as described above for other duck clubs.

The club currently uses the Yolo Bypass Wildlife Area road to access the property; however, there appears to be
no agreement to cover this use or maintenance of the road.

Tule Ranch—-Glide In Ranch Duck Club

The Glide In Ranch Duck Club consists of approximately 1,160 acres, of which 340 acres are irrigated from the
Yolo Bypass Wildlife Area irrigation system. This club receives only fall water. Fall usage is typically 5 af/acre.
The water is delivered to this club from a new lift station just east of the second lift station. As with the other duck
clubs, the agreement with the Glide In Ranch Duck Club requires the duck club to pay its pro rata share of electric
bills and expenses associated with pump maintenance. The club currently uses the Yolo Bypass Wildlife Area
road to access the property; however, there appears to be no agreement to cover this use or maintenance of the
road.

Williamson Act Contracts

Before the Glide Ranch was acquired by the WCB, portions of the ranch (i.e., Tule Ranch and Causeway Ranch)
were under Williamson Act contract (entered into by Peggy Glide Colby and Thorton Glide on September 6,
1972). (The Geiberson Ranch portion of the Glide Ranch was not under Williamson Act contract.) Because the
land was acquired by the State of California (i.e., WCB), a new Williamson Act contract was not required
(pursuant to California Government Code Section 51295). However, as stated in Government Code Section
51292, it is the policy of the state that public agencies cannot locate public improvements in agricultural preserves
unless specific findings can be made:

The location is not based primarily on a consideration of the lower cost of acquiring land in an
agricultural preserve. (Section 51292[a])

If the land is agricultural land covered under a contract pursuant to this chapter for any public
improvement, that there is no other land within or outside the preserve on which it is reasonably feasible
to locate the public improvement. (Section 51292[b])

The first finding was made (by Yolo County Planning and Public Works Department), as the selection of the
properties was based on their historic wetland nature and their location relative to the original Yolo Bypass
Wildlife Area. The properties represented an expansion of the Yolo Bypass Wildlife Area and contain interrelated
water systems and accesses.

This second required finding was also supported, as the purpose of the acquisition is both preservation of historic
wetlands and expansion of the existing Yolo Bypass Wildlife Area, and the selected property is within the Bypass,
is contiguous with the original Yolo Bypass Wildlife Area, and contains habitat acceptable for DFG’s needs for
species of concern. Another location would not have met these criteria (Yolo County Planning and Public Works
Department 2001).
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Local Fees

A suite of fees have been requested from the DFG for the operation of the Yolo Bypass Wildlife Area.
The current status of these requests are discussed below.

Yolo County Tax Assessments — DFG supports payment of County in lieu fees and budget requests have been
made to make such payments; however, these budgetary requests have not been passed in the state legislature.
DFG will continue to make budgetary requests to cover in-lieu fees for County taxes.

Yolo County Flood Control and Water Conservation District (Southeast Davis Drainage and Maintenance
District [SDDMD]) — DFG has committed to make payment for benefits and services provided by SDDMD.

Yolo County Fire Assessments — The DFG has paid Yolo County Fire Assessment fees for the period from
1997-2003 based on commitments made at the time of the land acquisition. Assessments for years beyond the
initial time period, however, are evaluated as to their validity under Proposition 218, including whether such
assessments meet the “special benefit” requirement of California Constitution Article 13D Section 4(a) or are
precluded from assessment as a general governmental service such as those designated in Article 13D Section

6(b)(5).

North Delta Water Agency Assessments — In Wildlife Management Areas, Fish and Game Code provides, by
statute, for the payment of irrigation, drainage, or reclamation district assessments. (CA Fish and Game Codes,
section 1504(a).) However, North Delta Water Agency’s assessment does not fit into these statutorily pre-
approved payment categories. Additionally, North Delta Water Agency’s contract with DWR is unique and this
makes any assessments unique as well. As a result, no conditions or commitments to pay these assessments were
made at the time of the land acquisition. DFG will carefully analyze the legal and equitable grounds under which
the DFG would owe such an obligation.

MEMORANDA OF UNDERSTANDING
Memoranda of Understanding Regarding Threatened and Endangered Species

The Yolo Bypass Wildlife Area Memorandum of Understanding (MOU) between DFG, the State Reclamation
Board, DWR, and the U.S. Fish and Wildlife Service (USFWS) articulates an agreement between these agencies
on construction and maintenance of the Yolo Bypass Wildlife Area within flood control constraints, as well as
constraints of the federal and California Endangered Species Acts. The MOU states that “management of the
Yolo Bypass Wildlife Area will take into consideration the specific habitat requirements of the giant garter snake
and Swainson’s hawk, but the area will not be specifically managed for any other listed or candidate species”
(State Reclamation Board 1995). A copy of this MOU is provided in Appendix D. This agreement will be updated
to add all the additional acreage acquired since 1994 within the Yolo Bypass.

Memorandum of Understanding between the California Department of Fish and Game and the
Yolo Basin Foundation

In June 1997 the Foundation signed a MOU with DFG recognizing their long-term partnership to provide public
outreach and educational programs. The MOU allows the Foundation use of the DFG facilities for office space
and as a base for programs related to the Yolo Bypass Wildlife Area (California Department of Fish and Game
1997). A copy of this MOU is provided in Appendix D. Updating this agreement to reflect the current state of the
partnership has been identified as a task in Chapter 5, “Management Goals.”

SACRAMENTO-YOLO M0osQuITO AND VECTOR CONTROL DISTRICT

The Yolo Bypass Wildlife Area lies within the jurisdictional boundaries of the Sacramento-Yolo Mosquito and
Vector Control District (SYMVCD). The SYMVCD is responsible for mosquito abatement and control of other

Yolo Bypass Wildlife Area Land Management Plan EDAW
California Department of Fish and Game 2-25 Project Description and Management Setting



vectors in the district. While a formal agreement or understanding does not exist between the DFG/ Yolo Bypass
Wildlife Area and SYMVCD, the two parties do actively coordinate and collaborate regarding management
activities. The SYMVCD was involved in the establishment of the Wildlife Area and developed a set of “best
management practices” for the Wildlife Area, which included design and operations criteria. In consultation with
SYMVCD, DFG implements a mosquito control plan that applies these and other best management practices
(BMPs) including water management practices, vegetation management practices, wetland infrastructure
maintenance, wetland restoration and enhancement features, and biological controls (Kwasny et al. 2004) and the
California Rice Commission’s BMPs for mosquito control in flooded agricultural lands. In addition, SYMVCD
coordinates with DFG regarding treatments and other activities that may occur on the Yolo Bypass Wildlife Area
to avoid conflicts with public uses including school groups and other public activities. In reciprocation, DFG also
informs SYMVCD of all water management activities throughout the year. Additional discussion on mosquito
control and management is provided in Chapter 3, “Environmental Setting,” and Chapter 5, “Management Goals.”

DiXON RESOURCE CONSERVATION DISTRICT

At the time of the Glide/Los Rios acquisition, DFG committed to maintaining the existing leases on the Yolo
Bypass Wildlife Area. An agreement was forged with the Dixon RCD to manage the existing agricultural leases
in the Yolo Bypass Wildlife Area (see Appendix D). Dixon RCD manages contracts, annual reports, collects
rents, and makes funds available for use in the Yolo Bypass Wildlife Area. The Dixon RCD retains 15% of the
rental income for these services. This has proven to be an invaluable source of funding for the operation of the
Yolo Bypass Wildlife Area. Additionally, it has allowed the DFG to maintain and actually increase the
agricultural productivity of the property. This unique situation has inspired a renaissance of ideas to help integrate
agriculture into the long term management of the Yolo Bypass Wildlife Area. At a time when the Yolo Bypass
Wildlife Area budget was severely challenged, DFG was able to generate additional monies for the management
of the Wildlife Area, while increasing agricultural productivity of the land, experimenting with wildlife friendly
agricultural techniques, and immersing the wildlife area into the local agricultural community.

FARM SERVICE AGENCY

The USDA Farm Service Agency (FSA) administers farm commaodity and conservation programs for farmers and
makes and guarantees farm emergency, ownership, and operating loans. FSA’s responsibilities are organized into
five areas: farm credit, farm programs, commodity operations, management, and state operations.

Currently there are six FSA farm designations on the Yolo Bypass Wildlife Area and there are four farm tenants.
Under the new LMP, DFG plans to combine the six FSA farms into one FSA farm. Combining the FSA farms
would make additional money available to the tenants based on the program history from the existing Yolo
Bypass Wildlife Area. The goal of DFG would be to make 100% of the FSA program payments available to the
tenants.

Upon the expenditure of federal North American Waterfowl Conservation Act (NAWCA) grants, property can no
longer be used for commercial agricultural production. This, in turn, results in a reduction in income for the
Wildlife Area. For this reason, NAWCA habitat restoration funds must be used judiciously with full knowledge of
the long term impacts to the operation of the Yolo Bypass Wildlife Area.

FisH AND GAME CODE 1602 STREAMBED ALTERATION AGREEMENT

DFG regulates actions that substantially divert or obstruct the natural flow or that change the bed, channel, or
bank of any river, stream, or lake, or use material from a streambed (California Fish and Game Code Sections
1600-1607). Los Rios Farms holds a Section 1602 Streambed Alteration Agreement for conducting routine
maintenance of the Lisbon Weir on the East Toe Drain.
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PUTAH CREEK WATER ACCORD

The seasonal instream flow and release pattern of Putah Creek from Monticello Dam to the East Toe Drain is
regulated through the May 2000 Putah Creek Settlement Agreement (aka Water Accord) (Sacramento County
Superior Court 2000). The Accord is intended to balance the competing uses for water between supply, demand,
and maintenance of aquatic and riparian resource functions. The purpose of the Accord is to create as natural a
flow regime as feasible and to maintain a living stream for the benefit of fish, wildlife, and plants from the Putah
Diversion Dam to the connection at the East Toe Drain in the Yolo Bypass. The Accord focuses on the protection
and enhancement of native resident and anadromous fish populations. It includes six primary elements, including
four functional flow requirements. The four flow requirements pertain to rearing flows, spawning flows for native
resident fishes, supplemental flows for anadromous fishes, and drought-year flows. The six Accord elements are
as follows:

» Flows for resident native fish, which include important spawning and rearing components and guarantee a
continuous flow to 1-80;

» Flows that will attract and support salmon and steelhead:;

» Adrought schedule that provides enough water to maintain Putah Creek as a living stream but provides water
users relief from other flow requirements;

» Creation of the Lower Putah Creek Coordinating Committee (LPCCC);
» Habitat restoration and monitoring funds for the creek;
» Creation of a Streamkeeper position for Putah Creek; and

» Arequirement that Solano County Water Agency (SCWA) notify riparian water users of the amount of
riparian water available in any given year and prevent illegal water diversions in excess of the amount of
riparian water available.

SCWA is required to coordinate with the Yolo Bypass Wildlife Area regarding release of the fall anadromous fish
attraction flows to allow DFG to remove the check boards at the Los Rios Check Dam within the Yolo Bypass
Wildlife Area. Removing the check boards in coordination with the fall attraction flows helps to attract and enable
salmon to migrate up into Putah Creek from the East Toe Drain. Additional information on the Accord is provided
in Chapter 3, “Environmental Setting.”
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3 ENVIRONMENTAL SETTING

This chapter summarizes the existing land uses, resource values, and local and regional plans that influence the
management, operations, and visitor experiences at the Yolo Bypass Wildlife Area. The environmental setting
chapter provides the baseline data for developing goals and tasks (Chapter 5) in this land management plan
(LMP). It also constitutes the baseline conditions to compare with the proposed project (i.e., Chapter 5 goals and
tasks) in accordance with State California Environmental Quality Act (CEQA) Guidelines Section 15125.

The chapter is divided into seven main sections. Section 3.1 discusses planning influences and considerations.
Sections 3.2 through 3.7 address the six primary resource topics discussed in this LMP: Agricultural Land and
Land Uses; Climate, Geology, Topography, and Soils; Geomorphology, Hydrology, and Water Resources;
Biological Resources; Cultural Resources; and Recreation and Public Access.

One objective of this chapter is to briefly describe what is known about the historical setting and principal natural
and human-caused changes in the Basin and Bypass that have occurred over time. A second objective is to
describe the key physical, chemical, and biological conditions of the Yolo Bypass that define the Yolo Bypass
Wildlife Area’s existing characteristics as they relate to existing beneficial uses and potential restoration
opportunities.

HisTORICAL CONTEXT

The historic setting of the Yolo Bypass Wildlife Area can be generally divided into two distinct conditions:
1) natural predisturbance conditions and 2) conditions and processes that have been affected by historic changes
in the landscape.

Natural Predisturbance Conditions

The historic Yolo Basin was formed on the western floodplain of the Sacramento River. It was a vast floodplain
influenced by seasonal high flows sustaining a diverse mosaic of natural communities. These communities
provided habitat and stop-over areas to numerous species of fish and wildlife. Arguably, the most important
ecological features were the wetlands and riparian ecosystems, which covered huge areas, supported high seasonal
concentrations of wildlife and fish, and contained many endemic species. Before European colonization, the Yolo
Basin intermittently received water, sediment, nutrients, other dissolved and suspended constituents, wood,
organisms, and other debris from the Sacramento River and its many tributaries which then passed through to the
Sacramento-San Joaquin Delta, the Suisun, San Pablo, and San Francisco Bays and ultimately to the Pacific
Ocean. Hundreds of species of plants, wildlife, and fish evolved to take advantage of the hydrologic and
geomorphic characteristics of this system and the Delta (CALFED Bay-Delta Authority 2000a).

The Mediterranean climate of the region ensures that the aquatic and riparian systems are highly dynamic, driven
by strong annual patterns of wet winters and dry summers and longer multi-year periods of extreme wet and
drought conditions. The high peaks of the Sierra Nevada intercept much of the moisture coming off the ocean and
stores it as snow and ice that melts gradually, generating cold rivers that flow throughout the dry summers.
During periods of high snowfall and rainfall prior to large scale changes, much of the Central Valley, including
the Yolo Basin, became inundated, forming an extensive shallow lake that took months to drain through the
narrows of the Bay-Delta system. In periods of drought, the Basin would be reduced to shallow pools and other
seasonal wetland features (CALFED Bay-Delta Authority 2000a). The decreased outflow of the Sacramento San
Joaquin Delta resulted in increased salinity due to the magnified influence of the San Francisco Bay system tides.
Saline conditions were reported well into the Yolo Basin prior to the construction of Shasta Dam.

The productive floodplain marshlands and seasonal intervening waterways were extremely attractive to
waterbirds. The abundant and diverse resident populations of ducks, geese, shorebirds, herons, and other birds
were augmented by millions of ducks, geese, shorebirds, and cranes migrating south in fall and winter from
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summer breeding grounds in the north. The migratory birds would take advantage of the expanded wetlands that
were the result of the winter rains and floods. Arguably, the Pacific Flyway, one of the major migratory routes for
birds in North America, owes its existence to the Great Central Valley and its wetlands. No matter how severe the
drought, there would be wetlands somewhere in the valley (CALFED Bay-Delta Authority 2000a).

Anadromous fish also found the region to be very favorable habitat when innundated. Chinook salmon
(Oncorhynchus tshawytscha) migrated through or reared in the system, along with steelhead (O. mykiss), sturgeon
(Acipensier spp.), and lamprey (Lampetra spp.) (CALFED Bay-Delta Authority 2000a).

The once abundant and migratory (i.e., semi-anadromous) delta smelt (Hypomesus transpacificus) could move up
and down with the seasons, seeking favorable seasonal conditions for spawning and rearing of young. The short,
1- to 2-year life cycles of these fish suggests that appropriate spawning and rearing habitat conditions were
consistently available at one or another location within the Delta system in most years, regardless of the
prevailing climatic patterns. In contrast, the resident fishes were largely stream or floodplain spawners that did not
necessarily find appropriate conditions for spawning and rearing of young every season. As a consequence, they
adopted a life history strategy of living 5 or more years, enabling these species to spawn and exploit floodplains
on those inconsistent occasions when the rivers flooded. Middens near Native American village sites throughout
the Central Valley and Delta indicate that many of these fishes (e.qg., thicktail chub [Gila crassicauda],
Sacramento perch [Archoplites interruptus], Sacramento splittail [Pogonichthys macrolepidotus], hitch [Lavinia
exilicauda], and Sacramento blackfish [Orthodon microlepidotus]) were extremely abundant and easy to harvest
(CALFED Bay-Delta Authority 2000a).

How Historic Changes to the Landscape and Processes Have Affected Habitat and Species

The Yolo Basin ecosystem has been profoundly altered over time by human activity. The most considerable
alteration of the ecosystem and loss of wetlands began with hydraulic gold mining operations in the mid-1800s
that led to downstream deposition of sediments in the Delta and Bay, including the mineral byproducts of the
mining operations. Shortly thereafter, levee building in the Central Valley began disconnecting the main rivers
from their floodplains. In the 20™ century, the construction of dams and reservoirs on the Sacramento, Feather,
and American rivers dramatically changed the hydrology of the Yolo Bypass. Additionally, construction of
Monticello Dam on Putah Creek in 1955 significantly altered the flooding patterns of this sometimes very
powerful stream. Vast amounts of water was stored in these newly constructed reservoirs, and gradually released
throughout the year. The operation of these reservoirs became the primary factor controlling flooding in the
Yolo Bypass as the area was transformed into the primary flood control feature of the Sacramento Valley, the
Yolo Bypass. Today, the Yolo Bypass provides flood protection for hundreds of thousands of acres of highly
productive agricultural lands and for millions of people in surrounding urbanized and rural areas.

In more recent times, the lands within the Bypass have been used for farming and grazing with limited wetland
management taking place on private waterfowl hunting club lands. The creation of the Yolo Bypass Wildlife Area
has resulted in restoration and management of wetland, riparian, and grassland communities that provide habitat
for a diverse assortment of plant, wildlife, and fish species and the creation of educational and interpretive
programs, and partnerships to serve the public. The notable traditions of agriculture have also been maintained
throughout the Yolo Bypass Wildlife Area, employing innovative wildlife friendly management strategies to
achieve multiple resource objectives.
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3.1 PLANNING INFLUENCES AND CONSIDERATIONS

Planning for the Yolo Bypass Wildlife Area encompasses issues that cross regional, local, and project area
boundaries. This section identifies the federal, state, county, and local agency policies and other planning
influences that affect the function and management planning of the Yolo Bypass Wildlife Area.

The Yolo Bypass Wildlife Area is unique in that a community-based organization, the Yolo Basin Foundation,
recognized from the beginning that there is a complex web of policies and other influences that needed to be
reconciled. The success of the Wildlife Area is based on this premise and management activities will continue in
this mode into the future.

3.1.1 SACRAMENTO RIVER FLOOD CONTROL PROJECT

Management of the Yolo Bypass Wildlife Area must be
considered in the context of the Sacramento River Flood
Control Project (SRFCP). The U.S. Army Corps of
Engineers (USACE), in conjunction with the State of
California, developed a flood control plan for the
Sacramento River as part of the SRFCP, which included
levee construction, channel improvements, and reservoir
flood storage.

The Sacramento River levees were constructed by the
USACE as part of the SRFCP. Construction and repair of
the existing levees along the Sacramento River has been

__ : ' undertaken by the USACE over the years as part of its
Flooding in the Yolo Bypass ongoing efforts to improve the regional protections
provided by the SRFCP. “Project” levees in California must
meet the standards for design and construction specified by the USACE in Engineering Manual 1110-2-1913
(U.S. Army Corps of Engineers 2000).

The Reclamation Board enforces appropriate standards for the construction, maintenance, and protection of flood
control facilities in the Central Valley. The Reclamation Board must review and approve any activity that may
affect “project works,” or physically change the “designated floodway” to ensure that the activity maintains the
integrity and safety of flood control project levees and floodways and is consistent with the flood control plans
adopted by The Reclamation Board and the California legislature. “Project works” are the components of a flood
control project within The Reclamation Board’s jurisdiction that the Board or the legislature has approved or
adopted. Project works include levees, bank protection projects, weirs, pumping plants, floodways, and any other
related flood control works or rights-of-way that have been constructed using state or federal funds. Project works
also include flood control plans. Rules promulgated in Title 23 of the California Code of Regulations (CCR Title
23, Division 1, Article 8 [Sections 111 through 137]) regulate the modification and construction of levees and
floodways to ensure public safety. The flood season for the Sacramento River is November 1 through April 15.

Levee and floodway operation and maintenance are overseen by the California Department of Water Resources
(DWR), which inspects the levees and issues a biannual report. The report covers the general condition of the
levee, vegetation control, rodent control, and flood preparedness. The DWR, Division of Flood Management,
Flood Operations Branch is responsible for the gathering, analysis, and dissemination of flood and water-related
information and coordinates flood operations of Fremont and Sacramento Weir spills into the Yolo Bypass

(see below).
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STATE-FEDERAL FLOOD OPERATIONS CENTER

The mission of the Division of Flood Management is to prevent loss of life and reduce property damage caused by
floods and to assist in recovery efforts following any natural disaster. The State-Federal Flood Operations Center
(FOCQ), located in Sacramento, is a component of the Division’s Flood Operations Branch. Year-round the FOC is
the focal point for the gathering, analysis, and dissemination of flood and water-related information. During flood
conditions the FOC provides a facility from which DWR can centrally coordinate operations and emergency
response (California Department of Water Resources 2005).

As major storm systems approach California forecasters from the National Weather Service (NWS) and DWR
forecast the location, amount, and timing of expected precipitation and make initial river forecasts. Once the
storm arrives and runoff begins forecasts are updated and issued as necessary. Reservoir operators adjust flood
control releases as inflows increase or downstream channels swell with runoff. Additionally, FOC personnel make
high water notification calls to appropriate local flood system maintenance and emergency response agencies.
Maintaining agencies are required to patrol their levees on a 24-hour basis as long as the water level is at or above
monitor stage and until no threat remains to the levees.

FREMONT WEIR

Fremont Weir was completed in 1924. It is the first overflow
structure on the river’s west side (right bank), and its two-
mile overall length marks the beginning of the Yolo Bypass.
It is located about 15 miles northwest of Sacramento and
eight miles northeast of Woodland. South of this latitude the
Yolo Bypass conveys 80 percent of the system’s floodwaters
through Yolo and Solano counties until it rejoins the
Sacramento River a few miles upstream of Rio Vista.

The weir’s primary purpose is to release overflow waters of
the Sacramento River, Sutter Bypass, and the Feather River
into the Yolo Bypass. The project design capacity of the weir
Fremont Weir is 343,000 cfs (California Department of Water Resources

2003).

SACRAMENTO WEIR AND BYPASS

The Sacramento Weir was completed in 1916. It is the only
SRFCP weir “opened” or “closed” — all others overflow by
gravity on their own. It is located along the west levee

(right bank) of the Sacramento River approximately 4 miles
upstream of the Tower Bridge, and about 2 miles upstream
from the mouth of the American River. Its primary purpose is
to protect the City of Sacramento from excessive flood stages
in the Sacramento River channel downstream of the
American River. The weir limits flood stages (water surface
elevations) in the Sacramento River to SRFCP design levels
through the Sacramento/West Sacramento area. The project design capacity of the weir is 112,000 cfs

(California Department of Water Resources 2003).

Sacramento Weir

The Sacramento Weir is 1,920 feet long and consists of 48 gates that divert Sacramento River and American
River floodwaters to the west down the mile-long Sacramento Bypass to the Yolo Bypass. Each gate has

38 vertical wooden plank “needles” (4 inches thick by 1-foot wide by 6 feet long), hinged at the bottom and
retained at the top by a hollow metal beam. The beam is manually released using a latch. Flood forecasters
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provide the necessary predictive information to weir operators who manage the number of opened gates in order
to control the river’s water surface elevation (California Department of Water Resources 2003).

DWR operates the weir according to regulations established by the USACE. The opening and closing criteria
have been optimized to balance two goals: (1) minimize sediment deposition due to decreased flow velocities in
the river channel downstream from the weir to the mouth of American River; and (2) to limit the flooding of
agricultural lands in the Yolo Bypass only until after they have been inundated by floodwaters over Fremont Weir
(California Department of Water Resources 2003).

The weir gates are not opened until the river reaches 27.5 feet at the | Street gage with a forecast to continue
rising. This gage is about 1,000 feet upstream from the | Street Bridge, and about 3,500 feet downstream from the
mouth of the American River. The number of gates to be opened is determined by the NWS/DWR river
forecasting team (until all are opened) to meet either of two criteria: (1) to prevent the stage at the | Street gage
from exceeding 29 feet, or (2) to hold the stage at the downstream end of the weir to 27.5 feet. Once all 48 gates
are open, Sacramento River stages from Verona to Freeport may continue to rise during a major flood event.
Project design stages are 41.3 feet at Verona, 31.5 feet at the south end of the Sacramento Weir, and 31 feet at the
| Street gage (California Department of Water Resources 2003). Prior to water spill or release into the Bypass, the
State-Federal Flood Operations Center (FOC) makes notification calls to entities with operations in the Bypass
including the Yolo Bypass Wildlife Area (see below).

As discussed in Section 2.4.1, “Legal Constraints and Existing Agreements,” the DFG, DWR, The State
Reclamation Board, and USACE have a management agreement (in lieu of an encroachment permit) that allows
for project modifications (e.g., wetland or other restoration projects) as long as they are compatible with flood
control. Under this agreement, DFG assumes responsibility for all claims of damage or liability. DFG is
responsible for the maintenance of lands within the boundaries of the project modification. This maintenance
must be consistent with the purposes of public safety and is detailed in the USACE Operating Manual. Under the
agreement, “DFG will endeavor to manage the Project Modification in a manner that will be compatible with
flood control” (U.S. Army Corps of Engineers 2003).

3.1.2 CALFED BAY-DELTA PROGRAM

In 1995, the State of California and the federal government initiated a collaborative effort among state and federal
resource management agencies and representatives from urban, agricultural, and environmental interests to
attempt to resolve numerous water-related issues associated with the Sacramento River-Sac Joaquin River Delta
and San Francisco Bay. The program was titled the CALFED Bay-Delta Program (CALFED). The mission of
CALFED is to create a long-range, implementable solution for the Bay-Delta that focuses on four major problem
areas: drinking water supply, water quality, levee system integrity, and environmental restoration. As part of
CALFED, each of these issues has an established program and staff (CALFED Bay-Delta Program 2000a and
2000Db).

In 1996, regional interested parties and CALFED staff developed overall objectives for CALFED that include
achievement of ecosystem quality, water quality and supply reliability, and levee system integrity in the Bay-
Delta and its watersheds. As part of this process, the Ecosystem Restoration Program (ERP) was created to
identify a long-range set of specific ecosystem-related objectives and methods for implementation of those
objectives. The result of that development process was the CALFED Ecosystem Restoration Program Plan
(ERPP). The ERPP is a far-reaching document that outlines and describes a multitude of ecological improvement
targets and actions intended to be implemented over the next several decades. It also delineates the area (known as
the CALFED Study Area) where most of the prescribed CALFED ecologically based actions would occur.

The Yolo Bypass Wildlife Area is included in the CALFED Study Area in what is known as the Yolo Basin
Ecological Management Zone.
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As discussed in Chapter 1, “Introduction,” this LMP is based on an ecosystem approach to habitat management
consistent with the principles of the CALFED ERP. Yolo Bypass Wildlife Area-related targets and programmatic
actions from the CALFED ERPP are presented verbatim in Appendix B. Additionally, the ERP’s goals and
objectives (CALFED Bay-Delta Program 2000a and 2000b) are to:

» achieve recovery of at-risk native species dependent on the Delta and Suisun Bay to establish large, self-
sustaining populations of these species, support similar recovery of at-risk native species in the Bay-Delta
estuary and the watershed above the estuary, and minimize the need for future endangered species listings by
reversing downward population trends of native species that are not listed;

» rehabilitate natural processes in the Bay-Delta estuary and its watershed to fully support, with minimal
ongoing human intervention, natural aquatic and associated terrestrial biotic communities and habitats in
ways that favor native members of those communities;

» maintain or enhance populations of selected species for sustainable commercial and recreational harvest,
consistent with the other ERP goals;

» protect or restore functional habitat types in the Bay-Delta estuary and its watershed in support of ecological
and public values (such as species, biotic community, and ecological processes), health, recreation, aesthetic
quality, and scientific research;

» prevent the establishment of additional nonnative invasive species and reduce the negative ecological and
economic impacts of established nonnative species in the Bay-Delta estuary and its watershed; and

» improve or maintain water and sediment quality conditions that fully support healthy and diverse aquatic
ecosystems in the Bay-Delta estuary and watershed and eliminate (to the extent possible) toxic impacts on
aquatic organisms, wildlife, and people.

CONSISTENCY OF THE LAND MANAGEMENT PLAN WITH THE CALFED FINAL PROGRAMMATIC EIS/EIR
RECORD OF DECISION

In launching *“the most complex and extensive ecosystem restoration project ever proposed” (CALFED Bay-Delta
Authority 2000a and 2000b), the CALFED Final Programmatic Environmental Impact Statement and
Environmental Impact Report (CALFED Final PEIS/EIR) recognized that the Preferred Program Alternative
could have potentially significant effects on biological resources and agricultural land and water use. This LMP
has been developed to meet CALFED Program objectives (see Chapter 1 and Appendix B) and to be consistent
with applicable mitigation strategies adopted as part of the Record of Decision (ROD) for the approval of the
CALFED Program.

The CALFED Final PEIS/EIR also identified potential effects to special-status wildlife species and/or important
wildlife use areas and developed mitigation strategies to avoid these impacts. A review of Section 6.2 of the
CALFED Final PEIS/EIR, “Vegetation and Wildlife,” resulted in identification of one mitigation strategy that has
been incorporated into the LMP:

» Mitigation Strategy 9: Avoid construction or maintenance activities within or near habitat areas occupied by
special-status wildlife species or in important wildlife use areas when species may be sensitive to disturbance.

» All construction and maintenance activities at the Yolo Bypass Wildlife Area are designed and timed to avoid
potential disturbances to habitat areas occupied by special-status wildlife species or in important wildlife use
areas when species may be sensitive to disturbance. Because construction or maintenance activities identified
in the LMP (i.e., tasks) will be directed to avoid these potential impacts, the proposed LMP is consistent with
Mitigation Strategy 9.
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The CALFED Final PEIS/EIR specifically identified potential effects of converting Prime, Statewide Important,
and Unique Farmland to project uses. It also identified potential conflicts with local government plans and
policies and potential incompatibilities with adjacent land uses. As a result, the CALFED Program developed
mitigation strategies to reduce potential impacts to agricultural land and water use. A review of Section 7.1,
“Agricultural Land and Water Use,” resulted in identification of five mitigation strategies (described below) that
have been incorporated into the LMP:

» Mitigation Strategy 4: Involve all affected parties, especially landowners and local communities, in
developing appropriate configurations to achieve optimal balance between resource effects and benefits.

The Yolo Bypass Working Group, initiated and facilitated by the Yolo Basin Foundation (Foundation),
provides a focused forum and opportunity for farmers, landowners, and agencies with a role in the Yolo
Bypass to discuss Bypass related issues, as well as provide guidance and opinions on such issues. DFG is a
regular and important participant in the Working Group and the meetings have been a primary forum to gather
stakeholder input towards the development of this LMP (see Chapter 1 for additional information on the Yolo
Bypass Working Group). Therefore, this proposed LMP is consistent with Mitigation Strategy 4.

» Mitigation Strategy 10: Focus habitat restoration efforts on developing new habitat on public lands before
converting agricultural lands.

This proposed habitat restoration project would develop new habitat on public lands in DFG ownership;
therefore, it is consistent with Mitigation Strategy 10.

» Mitigation Strategy 11: If public lands are not available for restoration efforts, focus restoration efforts on
acquiring lands that can meet ecosystem restoration goals from willing sellers where at least part of the reason
to sell is economic hardship (i.e., lands that flood frequently or where levees are difficult to maintain).

The public lands which make up the Yolo Bypass Wildlife Area were acquired from willing sellers where at
least part of the reason for selling was economic. Therefore, the proposed LMP is consistent with Mitigation
Strategy 11.

» Mitigation Strategy 18: Minimize the amount of water supply required to sustain habitat restoration acreage.

Lands in the Wildlife Area (including potential future restoration projects) are managed to minimize water use
through maximum use efficiency. Therefore, the proposed LMP is consistent with Mitigation Strategy 18.

» Mitigation Strategy 19: Develop buffers and other tangible support for remaining agricultural lands.
Vegetation planted on these buffers should be compatible with farming and habitat objectives.

The Yolo Bypass Wildlife Area is managed with extreme consideration to be respectful of neighboring public
and private properties that together support a wide range of wildlife species and provide for economic vitality
through agricultural production. Integration of agriculture with habitat management is a primary objective for
management at the Yolo Bypass Wildlife Area. The LMP identifies goals and tasks including continued
effective communication with neighbors (though the Yolo Bypass Working Group and other means), working
with farmer lease tenants (directly and through Dixon RCD), and to conform to standards such as, vector
control and maintenance of flood flow conveyance that are outlined in the LMP. Additionally, the Yolo
Bypass Wildlife Area is extremely supportive of surrounding agricultural land uses and operations. Therefore,
the LMP is consistent with Mitigation Strategy 19.
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3.1.3 SACRAMENTO AND SAN JOAQUIN RIVER BASINS CALIFORNIA
COMPREHENSIVE STUDY

The Sacramento and San Joaquin River Basins California Comprehensive Study (Comprehensive Study) was a
joint effort by The Reclamation Board and the USACE, in coordination with federal, state, and local agencies,
groups, and organizations in California’s Central Valley. Responding to the flooding of 1997, the California
Legislature and the U.S. Congress directed USACE to develop a comprehensive plan for flood damage reduction
and environmental restoration purposes for the Sacramento and San Joaquin River Basins. The effort was
conducted in cooperation with The Reclamation Board. The Comprehensive Study is not a regulatory program per
se, but consistency with its goals and objectives is important for any project affecting flood control in the
Sacramento and San Joaquin River basins.

In December 2002, an interim report was released by the Comprehensive Study team (U.S. Army Corps of
Engineers and State of California Reclamation Board 2002). The report identified the comprehensive plan as an
approach to developing projects in the future to reduce damages from flooding and restore the ecosystem in the
Sacramento-San Joaquin River basins. As described in the report, the comprehensive plan has three parts: (1) a set
of principles to guide future projects, (2) an approach to develop projects with consideration for systemwide
effects, and (3) an organization to consistently apply the guiding principles in maintaining the flood management
system and developing future projects.

The Comprehensive Study has proposed a set of guiding principles to govern implementation of projects that
propose modifying the Sacramento or San Joaquin River flood control systems. These principles have been
developed to ensure that projects proposed to be implemented are consistent with the objectives established by
USACE and The Reclamation Board. The following are the Comprehensive Study’s guiding principles:

» recognize that public safety is the primary purpose of the flood management system;

» promote effective floodplain management;

» promote agriculture and open space protection;

» avoid hydraulic and hydrologic impacts;

» plan system conveyance capacity that is compatible with all intended uses;

» provide for sediment continuity;

» Use an ecosystem approach to restore and sustain the health, productivity, and diversity of the floodplain
corridors;

» optimize use of existing facilities;
» integrate with the CALFED Bay-Delta Program and other programs; and
» promote multi-purpose projects to improve flood management and ecosystem restoration.

The Yolo Bypass lies in the Lower Sacramento River Region of the Comprehensive Study.
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3.1.4  CENTRAL VALLEY REGIONAL WATER QUALITY CONTROL BOARD

Pursuant to section 303(d) of the Clean Water Act, the Central Valley Regional Water Quality Control Board
(RWQCB) is developing a Total Maximum Daily Load (TMDL) for methyl and total mercury in the Sacramento-
San Joaquin Delta (Central Valley Regional Water Quality Control Board 2005).

The Delta methylmercury TMDL development and implementation is a two-part process: TMDL development
and Basin Plan amendment.

TMDL development is currently underway and involves the technical analysis of methyl and total mercury
sources, fate and transport of each, development of a proposed mercury fish tissue water quality objective and an
aqueous methylmercury goal, and a description of the amount of reduction necessary to attain the proposed
objective. A report produced for the TMDL development step was completed in August of 2005. This report
contains preliminary implementation options for the control of mercury but does not formally propose regulations.
Implementation options for the control of mercury include the following objectives:

» Reduce total mercury loads entering the Delta by at least 110 kilograms/year (kg/yr).

» Require responsible parties for point and non point sources of methylmercury to characterize their discharge
by measuring methylmercury concentrations and loads. If their discharge concentrations are determined to be
greater than the recommended aqueous goal, then responsible parties could be required to develop control
measures to reduce their loads. (Wetlands are identified as a source of methylmercury.)

» Reduce methylmercury exposure to the fish eating public.

The Basin Plan Amendment focuses on the development of a Basin Plan amendment and a staff report for
RWQCB consideration. The Basin Plan amendment staff report will propose a site-specific water quality
objective for the Delta and an implementation plan to achieve the objective, all based on the foundation provided
by the TMDL analysis. The Basin Plan amendment staff report will propose regulations to reduce mercury and
methylmercury discharges. Potential amendments to the Basin Plan regarding methylmercuy and wetlands could
affect management of the Yolo Bypass Wildlife Area. Additional discussion on the methylmercury TMDL for the
Delta is provided in Chapter 3, “Environmental Setting.”

3.15 SACRAMENTO AREA FLOOD CONTROL AGENCY

The Sacramento Area Flood Control Agency (SAFCA), a “joint powers agency” of City of Sacramento, County
of Sacramento, County of Sutter, American River Flood District, and Reclamation District 1000, has been
coordinating regional flood control since its creation in 1989.

In March 2002, SAFCA entered into a Memorandum of Understanding (MOU) with the State Reclamation Board,
DWR, the cities of Sacramento and West Sacramento and the counties of Sacramento, Yolo and Sutter to form the
Sacramento River Corridor Planning Forum (Forum). Membership on the Forum is open to the public.

The Forum’s mission is to develop a Sacramento River Corridor Floodway Management Plan containing
recommendations on flood management goals and policies, with guidelines for riparian habitat protection, public
access and recreation, and riverfront development. The plan would also include recommendations for assessing
and mitigating impacts of proposed projects. The Forum is looking at the Yolo Bypass with respect to proposals
and studies to enhance the flood control system through its study area reach, which comprises the Sacramento
River corridor from Fremont Weir south to the town of Courtland.
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3.1.6 YoLo COUNTY GENERAL PLAN

The Yolo County General Plan designates the Yolo Bypass Wildlife Area lands as A-P (Agricultural Preserve).
Zoning for Agricultural Preserve states that “the purpose of the Agricultural Preserve Zone shall be to preserve
land best suited for agricultural use from the encroachment of nonagricultural uses. The A-P zone is intended to
be used to establish agriculture preserves in accordance with the California Land Conservation Act of 1965, as
amended. Uses approved on contracted land shall be consistent and compatible with the provisions of the Act”
(Yolo County 1983).

Principal uses (allowable with only site plan review and approval of facilities, infrastructure, health and safety
issues) include:

» Agriculture (not dairies, stockyards, slaughterhouses, hog farms, fertilizer works, or plants for the reduction
of animal matter);

» One single-family dwelling;

» Parks, publicly owned, and

» Rural recreation (defined as the shooting of skeet, trap, and sporting clays; archery; gun, hunting, or fishing
clubs; dude ranches; health resorts, incidental and dependent upon primary agricultural use, and/or directly
dependent upon a unique natural resources feature; the use of public or private lands or structures for

commercial staging of rafting, hiking, backpacking, bicycling, and/or touring excursion).

The Yolo County General Plan also includes several other goals and policies related to management and planning
at the Yolo Bypass Wildlife Area including the following:

GENERAL PLAN GOALS AND POLICIES

» REC 1. Recreation Basic - Yolo County acquires, maintains and provides a variety of park, open and natural
areas for recreational and leisure pursuits at the regional, community and neighborhood level through means
of California statute, established land use controls, regulations, real property transfer, and the advice,
guidance and cooperation of other jurisdictions and through coordination with other elements of this General
Plan, as amended.
It shall be the basic recreation policy of the County to:
1. Protect and preserve as many of the County’s recreational and scenic resources as possible;
2. Maintain diversified regional-type recreation facilities and programs;
3. Assist in preserving the open space resources of the County;
4. Cooperate with special districts, cities, adjacent counties, and state and federal agencies in the acquisition,

development and administration of recreation facilities, resources and programs for joint use and mutual

advantage;

5. Cooperate with and encourage private individuals and organizations in the preservation, acquisition and
administration of recreation resources;

6. Assist local rural communities in obtaining a basic level of recreation service;
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7. Encourage and assist in the development of bicycle and hiking trails in and to County parks and
recreation areas;

8. Encourage greater understanding of the park system and the resources it protects by development of an
interpretive program.

*  Pedestrians — Yolo County shall promote and ensure the provision of facilities and routes, where
appropriate, for safe and convenient use by pedestrians including sidewalks, pedestrian access to all
public facilities and transit stops, and to public areas in the community including waterfront projects
and recreation hiking trails.

* Bicycle Routes and Facilities — Encouragement and establishment of bike routes along trails, on
levees, along railroad levees, along drainage canals, and along transmission right-of-ways where
feasible.

» Bikeways and Pedestrian Ways — Yolo County shall plan and promulgate adequate, safe bikeways
and pedestrian ways, integrated with other transit modes and coordinated with all forms of
development.

»  Physically Impaired (formerly Handicapped) — Require designs of buildings, sidewalks, and all other
public facilities and transit/transportation modes to facilitate use by the physically impaired, including
those in wheelchairs.

3.1.7 CoLusA BASIN DRAIN

The Colusa Basin watershed comprises nearly 1,620 square miles of mostly agricultural land in the north
Sacramento Valley, and encompasses approximately 255 square miles in Yolo County. The Colusa Basin Drain is
a man-made channel designed to convey irrigation return drainage to the Knights Landing outfall that discharges
to the Sacramento River. Thirty-two ephemeral streams, seven of which lie in the Dunnigan Hills of Yolo County,
supply the channel. The capacity of the Colusa Basin Drain is approximately 12,450 cfs and primarily conveys
water from the Tehama-Colusa Canal (Yolo County Water Resources Association 2004).

The Tehama-Colusa Canal is 110.9 miles long and flows south from the Red Bluff Diversion Dam through
Tehama, Glenn, and Colusa counties into Yolo County, terminating about 2 miles south of Dunnigan. The initial
capacity of the canal is 2,530 cubic feet per second, diminishing to 1,700 cubic feet per second at the terminus in
Yolo County (U.S. Bureau of Reclamation 2006). The water is used for irrigation by Central Valley Project
(CVP) contractors, including the Dunnigan Water District. The Knights Landing Ridge Cut Canal was
constructed to improve flow conditions during high flow events. All waters from the Colusa Basin Drain are
directed through the Ridge Cut Canal into the Yolo Bypass during high flows in the Sacramento River.

The Colusa Basin Drain is listed as a water quality impaired water body due to a number of agricultural pesticide-
related pollutants (Central Valley RWQCB 2002; Smalling et al. 2005). A recent proposal has been developed by
groups representing Sacramento River water users to divert additional water from the Colusa Basin Drain into the
Yolo Bypass on a more continuous year-round basis. This proposal is currently being evaluated for potential
effects related to water quality and hydrology in the Yolo Bypass. Additional discussion on the Colusa Basin
Drain and potential water quality implications is provided in Section 3.4, “Geomorphology, Hydrology, and
Water Quality.”

3.1.8 DELTA PROTECTION COMMISSION

The Delta Protection Commission (DPC) was created by the State Legislature in 1992 with the goal of developing
regional policies for the Delta to protect and enhance the existing land uses in the Primary Zone: agriculture,
wildlife habitat, and recreation. Working closely with local communities and local governments, the DPC adopted
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its Land Use and Resource Management Plan for the Primary Zone of the Delta (regional plan) in 1995. Local
government incorporation of the policies in the DPC regional plan was completed in 1998. In 2000, the DPC
became a permanent state agency. The policies in the regional plan were adopted as regulations in 2000 and
approved by Office of Administrative Law on May 8, 2001. A large portion of the Yolo Bypass Wildlife Area is
within the Primary Zone of the Delta.

LAND USE AND RESOURCE MANAGEMENT PLAN FOR THE PRIMARY ZONE OF THE DELTA

The DPC’s Land Use and Resource Management Plan for the Primary Zone of the Delta (Delta Protection
Commission 1995) include the following policies and recommendations applicable to the Yolo Bypass Wildlife
Area LMP:

» Environment Policy P-1: The priority land use of areas of prime soil shall be agriculture. If commercial
agriculture is no longer feasible due to subsidence or lack of adequate water supply or water quality, land uses
which protect other beneficial uses of Delta resources and which would not adversely affect agriculture on
surrounding lands, or viability or cost of levee maintenance, may be permitted. If temporarily taken out of
agricultural production due to lack of adequate water supply or water quality, the land shall remain
reinstateable to agricultural production for the future.

» Environment Policy P-3: Land managed primarily for wildlife habitat shall be managed to provide several
interrelated habitats. Delta-wide habitat needs should be addressed in development of any wildlife habitat
plan. Appropriate programs, such as “Coordinated Resource Management and Planning” and “Natural
Community Conservation Planning” should ensure full participation by local government and property owner
representatives.

» Environment Recommendation R-1: Seasonal flooding should be carried out in a manner so as to minimize
mosquito production. Delta-wide guidelines outlining “best management practices” should be prepared and
distributed to land managers.

» Environment Recommendation R-4: Feasible steps to protect and enhance aquatic habitat should be
implemented as may be determined by resource agencies consistent with balancing other beneficial uses of
Delta resources.

» Environment Recommendation R-5: Publicly-owned land should incorporate, to the maximum extent
feasible, suitable and appropriate wildlife protection, restoration and enhancement as part of a Delta-wide
plan for habitat management.

» Environment Recommendation R-6: Management of suitable agricultural lands to maximize habitat values
for migratory birds and other wildlife should be encouraged. Appropriate incentives, such as conservation
easements, should be provided by nonprofits or other entities to protect this seasonal habitat through donation
or through purchase.

» Environment Recommendation R-7: Lands currently managed for wildlife habitat, such as private duck
clubs or publicly owned wildlife areas, should be preserved and protected, particularly from destruction from
inundation.

» Land Use Policy P-2: Local government General Plans and zoning codes shall continue to strongly promote
agriculture as the primary land use in the Primary Zone; recreation land uses shall be supported in appropriate
locations and where the recreation uses do not conflict with agricultural land uses or other beneficial uses,
such as waterside habitat.

» Land Use Policy P-8: Local government policies regarding mitigation of adverse environmental impacts
under CEQA may allow mitigation beyond County boundaries, if acceptable to reviewing fish and wildlife
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agencies, for example in approved mitigation banks. Mitigation in the Primary Zone for loss of agricultural
lands in the Secondary Zone may be appropriate if the mitigation program supports continued farming in the
Primary Zone.

» Land Use Recommendation R-1: A program by non-profit groups or other appropriate entities should be
developed to promote acquisition of wildlife and agricultural conservation easements on private lands with
the goal of protecting agriculture and wildlife habitat in the Delta.

» Land Use Recommendation R-2: Public agencies and non-profit groups have or propose to purchase
thousands of acres of agricultural lands to restore to wildlife habitat. The amount, type, and location of land
identified to be enhanced for wildlife habitat should be studied by wildlife experts to determine goals for
future acquisition and restoration. Lands acquired for wildlife habitat should also be evaluated for recreation,
access, research and other needed uses in the Delta. Habitat restoration projects should not adversely impact
surrounding agricultural practices. Public-private partnerships in management of public lands should be
encouraged. Public agencies shall provide funds to replace lost tax base when land is removed from private
ownership.

» Land Use Recommendation R-3: Multiple use of agricultural lands for commercial agriculture, wildlife
habitat, and, if appropriate, recreational use, should be supported, and funding to offset management costs
pursued from all possible sources. Public agencies shall provide funds to replace lost tax base when land is
removed from private ownership.

» Agriculture Policy P-1: Commercial agriculture in the Delta shall be supported and encouraged as a key
element in the State’s economy and in providing the food supply needed to sustain the increasing population
of the State, the Nation, and the world.

» Agriculture Policy P-2: Local governments shall identify the unique qualities of the Delta that make it well
suited for agriculture. These qualities include: rich soil, ample supplies of water, long growing seasons, mild
climate, and proximity to packaging and shipping infrastructure. The unique physical characteristics of the
Delta also require that agricultural landowners maintain extensive levee systems, provide flood control, and
have adequate drainage to allow the lands to be farmed.

» Agriculture Policy P-8: Encourage management of agricultural land which maximize wildlife habitat
seasonally and year-round, through techniques such as sequential flooding in fall and winter, leaving crop
residue, creation of mosaic of small grains and flooded areas, controlling predators, controlling poaching,
controlling public access, and others.

» Agriculture Recommendation R-1: Programs to educate California and the U.S. about the value and
diversity of California agriculture should continue. Education should provide information about various crops
and about the different agricultural regions, such as the Delta.

» Recreation and Access Recommendation R-2: Support a scientifically-valid study of the carrying capacity
of the Delta waterways for recreation activities without degradation of habitat values which minimize impacts
to agriculture or levees.

» Recreation and Access Recommendation R-6: State and federal projects in the Primary and Secondary
Zones should include appropriate recreation and/or public access components to the extent consistent with
project purposes and available funding. State and federal agencies should consider private or user group
improvements on publicly owned lands to provide facilities.

» Water Policy P-1: Local governments shall ensure that salinity in Delta waters allows full agricultural use of
Delta agricultural lands, provide habitat for aquatic life, and meet requirements for drinking water and
industrial uses.
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» Water Policy P-2: Local governments shall ensure that design, construction, and management of any
flooding program to provide seasonal wildlife habitat on agricultural lands shall incorporate “best
management practices” to minimize mosquito breeding opportunities and shall be coordinated with the local
vector control districts.

» Water Recommendation R-3: Programs to enhance the natural values of the State’s aquatic habitats and
water quality will benefit the Delta and should be supported.

» Water Recommendation R-4: Programs to regulate agricultural drainage in the Delta should be
accompanied with education programs, be implemented over time, and should, where needed, provide
financial assistance such as grants and interest-free loans to ensure compliance. Any regulation of Delta
agricultural discharges must recognize that a) dischargers must be permitted to discharge back to the channels
any dissolved solid loads that were derived from the channels in irrigation diversions and seepage inflows,
and b) any net addition of dissolved carbon compounds must be compared to the addition of such compounds
that would occur with any other land use option that would provide equal protection of the land and channel
configuration and would consume no more water.

» Water Recommendation R-5: Water for flooding to provide seasonal and year-round wildlife habitat should
be provided as part of State and federal programs to provide water for wildlife habitat.

DELTA COLLABORATIVE

In response to the Central Valley Regional Water Quality Control Board’s development of a Total Maximum
Daily Load (TMDL) value for mercury in the Delta, the Delta Protection Commission has convened a
collaborative group to provide coordinated input into the Board’s Delta mercury TMDL process. To date, the
Collaborative has expressed a desire for integration of the Commission’s Land Use and Resource Management
Plan for the Primary Zone of the Delta (Plan), several “Delta visioning” processes and programs being undertaken
by other entities, multi-species HCP/NCCPs, and other prominent Delta activities, into the process. To date, the
Collaborative includes representatives from: CALFED Bay-Delta Authority, DFG, DWR, U.S. Department of
Agriculture, Contra Costa Water Agency, Yolo County Planning, Resources, and Public Works, Sacramento
County Sanitation District, San Joaquin County Public Works, San Joaquin County RCD, Yolo NCCP Joint
Powers Agency, Foundation, The Nature Conservancy, Ducks Unlimited, HART Restoration, DCC Engineering,
KSN Engineering, Environmental Justice Water Coalition, and Delta landowners/stakeholders.

DELTA RECREATION PLAN

The Delta Recreation Plan is currently under development. A draft aquatic-based component of the plan has been
completed and consists of inventory and policy-level goals for aquatic-based recreational resources within the
Delta (Delta Protection Commission 2006). Completion of the plan is subject to current funding limitations.

3.1.9 NORTH AMERICAN WATERFOWL MANAGEMENT PLAN

The North American Waterfowl Management Plan (NAWMP) was signed on May 14, 1986, by the Secretary of
Interior for the United States and the Minister of Environment for Canada. The NAWMP provides a broad
framework for waterfowl conservation and management in North America through the year 2000. Population
objectives for key species were identified in it and habitat goals to sustain these populations were established.
Although the 1986 agreement was originally only between the United States and Canada, a subsequent
memorandum of understanding for the conservation of migratory birds and wetlands was signed by the national
conservation agencies’ directors of Canada, Mexico, and the United States on March 16, 1988. This international
memorandum of understanding will also contribute to achievement of the international goals defined in the
overall NAWMP.

EDAW Yolo Bypass Wildlife Area Land Management Plan
Planning Influences and Considerations 3.1-12 California Department of Fish and Game



On December 13, 1989, President Bush signed the North American Wetlands Conservation Act (NAWCA),
which obligates annual appropriations for the implementation of the NAWMP. Funding for NAWCA includes
interest from obligations held by the U.S. Treasury as part of the Federal Aid in Wildlife Act (Pittman-Robertson)
(16 U.S.C. 669b) of September 2, 1937; Migratory Bird Act-related fines, penalties, and forfeitures; and direct
appropriations.

The NAWMP seeks to restore and maintain the diversity, abundance, and distribution of waterfowl that occurred
during 1970-79. Population objectives for 20 species of ducks, 18 species or subspecies of geese divided into

27 management populations, and 2 species of swans are identified. The NAWMP further seeks to assure sufficient
habitat to support 62 million breeding ducks, a fall flight of 100 million ducks, and 6 million wintering geese and
swans. Updating of the NAWMP will occur at five-year intervals beginning in 1990.

In the NAWMP, broad recommendations are made for wetland and upland habitat protection, restoration, and
enhancement, as well as duck harvest, overall waterfowl population management, subsistence hunting and
research. The major focus, however, is on ducks and their habitat. Two of the NAWMP’s seven habitat objectives
relate to the general maintenance or rehabilitation of 34 major waterfowl habitats. Five of the seven priority
objectives are specifically focused on seven habitat areas (six in the US; one in Canada) of the highest
international priority. These seven areas are the focus of initial joint ventures that will receive priority planning
and funding.

The Central Valley is one of the seven priority areas. Within the priority areas, mallards, northern pintails and
American black ducks receive special attention where appropriate. The major strategy for implementing the
NAWMP is to establish specific habitat joint ventures where agencies and private organizations collectively pool
their resources to address waterfow! habitat problems. Each joint venture will develop implementation plans to
address specific needs of each area.

CENTRAL VALLEY HABITAT JOINT VENTURE

The California Central Valley Habitat Joint Venture (recently renamed the Central Valley Joint Venture [CVJV])
was formally established by a working agreement signed in July, 1988. An Implementation Board comprised of
representatives from the California Waterfowl Association, Defenders of Wildlife, Ducks Unlimited, National
Audubon Society, Waterfowl Habitat Owners Alliance, and The Nature Conservancy guides the CVJV. Technical
assistance and advice is provided to the Implementation Board by the DFG, U.S. Fish and Wildlife Service
(USFWS), California Department of Food and Agriculture, and other organizations and agencies.

Upon completion of the CVJV objectives, the Central Valley will support 4.7 million wintering ducks, including
2.8 million pintails. The goal of the CVJV is to “protect, maintain, and restore habitat to increase waterfowl
populations to desired levels in the Central Valley of California consistent with other objectives of the NAWMP.”
Six objectives were developed by the Implementation Board to achieve this goal (Central Valley Habitat Joint
Venture 1990):

1. Protect 80,000 additional acres of existing wetlands through acquisition of fee-title or perpetual conservation
easements.

2. Secure an incremental, firm 402,450 acre-foot water supply that is of suitable quality and is delivered in a
timely manner for use by National Wildlife Refuges (NWR), State Wildlife Areas (WA), and the Grasslands
Resource Conservation District (GRCD).

3. Secure Central Valley Project (CVP) power for NWRs, WAs, GRCD, and other public and private lands
dedicated to wetland management.

4. Increase wetland areas by 120,000 acres and protect these wetlands in perpetuity by acquisition of fee-title or
conservation easement.
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5. Enhance wetland habitats on 291,555 acres of public and private lands.
6. Enhance waterfowl habitat on 443,000 acres of agricultural lands.

The CVJV recently updated the Implementation Plan (Central Valley Habitat Joint Venture, in prep.). The new
plan include goals and accomplishments for the conservation of breeding and wintering waterfowl, breeding and
wintering shorebirds, grassland and riparian birds, and other waterbirds. Specific habitat objectives for the Yolo
Basin with primary opportunity areas in the vicinity of the current Yolo Bypass Wildlife Area include:

1. Increase wetland areas in the Yolo Basin by 11,558 acres and protect these wetlands in perpetuity by
acquisition of fee-title or conservation easement.

2. Achieve seasonal wetland area objectives in the Yolo Basin of 713 acres/year (enhancement objectives will
increase to 963 acres/year when wetland restoration objectives are met for the Basin).

3. Secure 57,790 acre-feet of water when wetland restoration objectives in the Basin have been met.

4. Achieve agricultural enhancement objective of 11,000 acres, of which 8,000 is assumed to be corn with the
remaining 3,000 acres assumed to be flooded rice. (Agricultural enhancement objectives are currently
exceeded for the basin.)

Creation and management of the Yolo Bypass Wildlife Area is a key component of the CVVJV’s habitat restoration
goals and accomplishments for the Yolo Basin.

3.1.10 YoLo CouNTY HABITAT CONSERVATION PLAN/NATURAL COMMUNITY
CONSERVATION PLAN

In the mid-1990s, Yolo County initiated development of a Habitat Conservation Plan (HCP). The purpose of this
plan was to guide future development, agriculture, other land use, and natural resource conservation activities
throughout the county in such a way that incidental take of special-status species resulting from development and
land-use changes would be minimized and mitigated in accordance with the Section 10 of the federal Endangered
Species Act. If approved by USFWS, this HCP would grant Yolo County the authority to implement all planned
actions in the county without further USFWS consultation regarding special-status species.

A “final” HCP for Yolo County was published in 1996, but was subsequently tabled for further revision.

A revised draft HCP was published in January of 2001, and was also tabled in favor of pursuing a joint Habitat
Conservation Plan/Natural Communities Conservation Plan (HCP/NCCP), which, if approved, would be a
combined agreement between the county, USFWS, and DFG, and would include coverage under both the federal
and state Endangered Species Acts. This HCP/NCCP is currently under development. The Yolo County Joint
Powers Agency received USFWS funding in October 2005 to complete Phase Il of the plan, to develop
conservation strategies and designate areas for preservation. The Joint Powers Agency currently expects to finish
Phase 1l in the spring of 2007 and complete the HCP/NCCP by 2008 (Yolo County Habitat/Natural Communities
Conservation Plan Joint Powers Agency 2005).

It is hoped that the lands protected by the Yolo County HCP/NCCP will compliment the conservation efforts
underway at the Yolo Bypass Wildlife Area. One important way it can do this is by insuring the long-term
presence of agriculture on lands between the Davis city limits and the Yolo Bypass south of Interstate 80 (1-80).
Yolo Bypass Wildlife Area staff will continue to communicate with the Joint Powers Agency and staff as the
HCP/NCCP is developed.
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3.1.11 AGRICULTURAL/IRRIGATED LANDS CONDITIONAL WAIVER PROGRAM

The California Water Code (Section 13269) authorizes the State Water Resources Control Board (SWRCB) and
RWQCBs to conditionally waive waste discharge requirements (WDR) if that is in the public interest.

The RWQCBSs have issued waivers for over 40 categories of discharges over the years. Senate Bill 390, signed
into law on October 6, 1999, required the RWQCBS to review their existing wavers and to renew them or replace
them with WDRs. To comply with SB 390, the RWQCBSs adopted waivers to regulate most of the categorical
discharges.

The Central Valley RWQCB has adopted conditional waivers for agricultural discharges. The agricultural waivers
use different regulatory models, are conditional, and comply with SB 390. The RWQCBSs are making extensive
enrollment, education, and public outreach efforts in these regions.

On July 2003, the Central Valley RWQCB adopted a Conditional Waiver of Waste Discharge Requirements for
Discharges from Irrigated Lands (Conditional Waiver for Irrigated Lands) Resolution No. R5-2003-0105
(Discharges of water from managed wetlands in the Sacramento River watershed are also exempt from WDRs
under the July 2003 Central Valley RWQCB conditional waiver covering “discharges from irrigated lands”.
Irrigated Lands includes managed wetlands by definition). In January 2004, the SWRCB amended Resolution No.
R5-2003-0105 and provided important guidance to move forward. The regulations provide for a watershed
approach focused on a regional monitoring program to measure compliance with the waivers’ terms and
conditions and rely on a locally driven outreach program to enhance and improve water quality. The conditional
waivers were set to expire on December 31, 2005. In response to the pending expiration, the RWQCB provided a
6-month renewal of the waiver. The Central Valley RWQCB revisited the issue of adopting a revised conditional
waiver at its June 2006 Board meeting. Minutes from the June meeting have not been posted so specifics
regarding adoption of the revised conditional waiver are uncertain at this time. Refer to website:
<http://www.waterboards.ca.gov/centralvalley> for additional information and future meeting minutes.

SACRAMENTO VALLEY WATER QUALITY COALITION

Water quality coalitions have been formed throughout the Central Valley in response to Conditional Waiver of
WDR passed on July 11, 2003 by the RWQCB. Viewed by many as the most economical way to comply with the
regulations, the coalitions’ goals are to represent farmers with irrigated cropland within a regional watershed so
they do not need to file individual reports with the RWQCB. Coalitions can also minimize filing fees and
monitoring requirements by individual farmers and land managers.

The Sacramento River watershed is the northern most hydrologic basin included in the Central Valley Conditional
Waiver for Irrigated Lands Program and is represented by the Sacramento Valley Water Quality Coalition
(SVWQC). The SVWQC was formed in 2002 to enhance and improve water quality in the Sacramento River
watershed, while sustaining the economic viability of agriculture, associated values of managed wetlands and
sources of safe drinking water. The SVWQC is comprised of more than 200 agricultural and wetland interests that
have joined with local governments throughout the region to improve water quality for northern California farms,
cities and the environment. The DFG is a participant in the SVWQC.

The SVWQC is dedicated to working with the RWQCB in developing a comprehensive approach to managing
water quality on irrigated lands at the watershed level. This regional effort provides the framework necessary to
meet water quality goals, help local subwatersheds meet regulatory requirements, and ensure that watershed
management practices are broadly implemented through sustainable economic management measures.

In June 2003, the SVWQC submitted a Regional Plan for Action to the SWRCB and the Central Valley RWQCB.
The plan was resubmitted in October 2003 as the General Report for the SVWQC with a Notice of Intent (NOI) to
meet the newly adopted water quality regulations and obtain coverage under the Conditional Waiver for Irrigated
Lands. More than 200 organizations throughout the Sacramento River watershed support the plan and are
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committed to implementing a regional strategy to address water quality. The SVWQC will evaluate a range of
water quality parameters for the entire watershed rather than focusing only on specific water quality constituents,
and will manage the region to meet the objectives in the Porter-Cologne Water Quality Control Act (Water Code
13000 et seq.).

On February 10, 2004, the Regional Board issued a Notice of Applicability (NOA) to the SVWQC verifying the
NOI was complete and approved with conditions. The NOA required the SVWQC to submit a watershed
evaluation report and a monitoring and reporting program plan for the Sacramento River watershed by April 1,
2004. To implement the plan and to meet the Conditional Waiver for Agricultural Lands requirements, the
SVWQC has prepared and is submitting the following documents that will serve as the foundation for a phased
water quality management program: (1) Sacramento River Watershed Evaluation Report; and, (2) Sacramento
River Watershed Monitoring and Reporting Plan.

The quantitative data and analysis presented in the above-mentioned reports is designed to provide a consistent
and comprehensive approach to watershed management. This approach will support farmers and wetland
managers in meeting water quality goals and regulatory requirements. Together these plans satisfy the
requirements of the Conditional Waiver for Irrigated Lands.

The reports will change as new information is developed during the interim program and throughout the 10-year
implementation program proposed for the Conditional Waiver of Waste Discharge Requirements for Discharges
from Irrigated Lands. This long-term planning horizon supports an “adaptive management” approach at the local
level, by allowing the time to evaluate options in order to make optimal decisions with limited resources to
achieve desired results.

For purposes of compliance with the July Waiver, the DFG has joined the SVWQC. DFG continues to participate
in the Coalition process and provides annual funding based on acres of managed wetlands at the Yolo Bypass
Wildlife Area.

3.1.12 NATURAL RESOURCES CONSERVATION SERVICE PROGRAMS
WETLANDS RESERVE PROGRAM

The U.S. Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS), Wetlands
Reserve Program (WRP) is a voluntary program to restore wetlands. Participating landowners have the
opportunity to establish conservation easements in perpetuity or for a 30-year duration. Landowners also have the
option to enter into restoration cost-share agreements where no easement is involved. In exchange for establishing
a permanent easement, the landowner receives payment up to the agricultural value of the land and 100 percent of
the restoration costs for restoring the wetlands. The 30-year easement payment is 75 percent of what would be
provided for a permanent easement on the same site and 75 percent of the restoration cost. The voluntary
agreements are for a minimum of 10-year duration and provide 75 percent of the cost of restoring the involved
wetlands. Easements and restoration cost-share agreements establish wetland protection and restoration as the
primary land use for the duration of the easement agreement. In all instances, landowners continue to control
access to their land. Wetland restoration activities implemented in the Los Rios WRP Unit of the Yolo Bypass
Wildlife Area were conducted through a perpetual WRP easement acquired by Los Rios Farms prior to
acquisition by the State.

There is a 153-acre WRP restoration on the Yolo Bypass Wildlife Area that was constructed in 2005.

This property is adjacent to Putah Creek and includes 11 acres of riparian restoration. The restoration plan
underwent hydraulic analysis prior to construction and received an encroachment permit from the Reclamation
Board. The management of this unit has been turned over to DFG.
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CONSERVATION SECURITY PROGRAM

The Conservation Security Program (CSP) is a voluntary program that provides financial and technical assistance
to promote the conservation and improvement of soil, water, air, energy, plant, and animal life, and other
conservation purposes on Tribal and private working lands. Working lands include cropland, grassland, prairie
land, improved pasture, and rangeland, as well as forested land that is an incidental part of an agriculture
operation. The program provides equitable access to benefits to all producers, regardless of size of operation,
crops produced, or geographic location. The Farm Security and Rural Investment Act of 2002 (2002 Farm Bill)
(Pub. L. 107-171) amended the Food Security Act of 1985 to authorize the program. CSP is administered by
USDA’s NRCS.

One CSP enhancement activity in particular was developed on the Yolo Bypass Wildlife Area. Wildlife Habitat
Management Enhancement, “EHM17-#11 Manage Fallow Cropland Areas for Shorebird Habitat” was developed
on site and submitted to NRCS, who incorporated this practice into the CSP. This practice provides $125 per acre
to manage fallowed cropland fields for winter shorebird migration by flooding from July 20 through September
15 to a depth of 3 inches. Additional information on managing shorebird habitat is provided in Section 3.5,
“Biological Resources”

DiXON RESOURCE CONSERVATION DISTRICT

Formed as independent local liaisons between the federal government and landowners, resource conservation
districts (RCDs) have always worked closely with the USDA NRCS. RCDs address a wide variety of
conservation issues such as water quality, wildlife habitat restoration, soil erosion control, drainage, conservation
education, and much more. The Dixon RCD covers over 114,000 acres and is involved in the operation and
maintenance of an extensive drainage system, water quality issues, and assisting local farmers. Each district has a
locally elected or appointed volunteer board of directors made up of landowners in that district. The DFG has an
agreement with Dixon RCD to manage agricultural leases and other agriculture-related activities occurring in the
Yolo Bypass Wildlife Area (see Appendix D). Dixon RCD staff has made invaluable contributions towards
DFG’s goal of integrating agriculture into the long-term management of the Wildlife Area.

3.1.13 YoLo BYPASS FISH PASSAGE AND FISH HABITAT IMPROVEMENT PLANNING

Several studies and planning efforts have been conducted to examine the feasibility of managing a portion of the
Yolo Bypass to improve passage and habitat for aquatic species, particularly native fishes such as Chinook
salmon, Sacramento splittail, and sturgeon (U.S. Army Corps of Engineers and the CALFED Bay-Delta Program
2002; Kirkland et al. 2005). Other recent planning efforts that have focused on Delta-wide fisheries and aquatic
food web issues include: the Delta Smelt Action Plan (Resources Agency 2005), and the Pelagic Fish Action Plan
(Resources Agency 2007). Ideas and concepts that have been developed for the Bypass range from modifying the
hydrology of the Yolo Bypass to yield system-wide changes, to modifying a small portion of the Yolo Bypass
topography to produce localized changes, to simply improving fish passage at physical impediments.

The most recent studies and planning efforts have been directed towards fish passage improvements at Fremont
Weir and on Putah Creek in a way that is not intended to harm existing agricultural and/or managed wetlands
operations at the Yolo Bypass Wildlife Area. Modifications to Fremont Weir, whether for fish passage or for fish
habitat source flow, are outside the boundaries of the Yolo Bypass Wildlife Area and beyond the scope of this
LMP. However, there is great concern that modifications to Fremont Weir to achieve managed spring floodplain
inundation conditions could adversely affect existing agricultural, public use and managed wetland operations at
the Yolo Bypass Wildlife Area. There is also concern that smaller flows which might be associated with
providing multi-species fish passage at Fremont Weir could adversely affect existing agricultural and/or managed
wetland operations and/or public use at the Yolo Bypass Wildlife Area. The Wildlife Area personnel would not
take a lead role in improving fish passage beyond its northern and southern boundaries, but DFG would support
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fish passage improvement plans if they do not unduly interfere with other existing or planned functions of the
Yolo Bypass Wildlife Area.

A Yolo Bypass Interagency Working Group (YBIWG) has been formed which will develop priorities for fisheries
projects within the Yolo Bypass. This group includes representatives from National Oceanic and Atmospheric
Administration, national marine Fisheries Service (NMFS), DWR, DFG, and USFWS. The agreed upon
prioritized fishery opportunities have been developed are included in the following document:

YoLO BYPASS CONCEPTUAL AQUATIC RESTORATION OPPORTUNITIES

The following describes potential northern Yolo Bypass (above Little Holland Tract) aquatic restoration
opportunities. The CALFED Ecosystem Restoration Program Implementing Agencies (DFG, USFWS, NMFS) in
cooperation with the DWR, are evaluating the feasibility of implementing the following opportunities. These
opportunities were developed through consultations with participating agencies of the Yolo Bypass Interagency
Working Group. The YBIWG acknowledges key issues, interests, and concerns raised during previous
discussions with stakeholders and evaluates potential restoration opportunities with these issues in mind.

The primary goal of the YBIWG is to improve conditions for native fish species (particularly State and federal
Threatened and Endangered fish species and species of special concern) in the Yolo Bypass, thereby enhancing
populations and recovery efforts while minimizing land management impact.

This document focuses, at a conceptual level, on the sequential development of potential restoration opportunities
in the northern Yolo Bypass. The set of potential restoration opportunities is provided to foster discussion among
public entities and stakeholders interested in the northern Yolo Bypass.

The YBIWG has identified the following potential restoration opportunities for further evaluation:

» Putah Creek — Lower Putah Creek stream realignment and floodplain restoration for fish passage
improvement and multi-species habitat development on existing public lands.

» Lisbon Weir — Improve agriculture and habitat water control structure for fish and wildlife benefits.
» Additional multi-species habitat development — Identify areas of opportunity within the Yolo Bypass
Wildlife Area, or other appropriate areas that could provide for controlled localized seasonal inundation on

more frequent intervals.

» Tule Canal Connectivity — Identify passage impediments. Evaluate the feasibility of improving fish passage
or removing fish passage impediments.

» Multi-species fish passage structure — Evaluate the feasibility of constructing a multi-species fish passage
structure at the Fremont Weir.

Biological monitoring will be implemented as necessary and may be used to guide future actions and adaptive
management.

Multi-species restoration opportunities discussed here are presented in a sequential order of completion. For the
full value of the proposed restoration opportunities in the Yolo Bypass to be realized, the following ordered
scheme should occur.

Step 1 — Putah Creek

Evaluate and develop a plan for the realignment and restoration of lower Putah Creek. The area proposed for
restoration is within existing public lands. The realignment has the potential to create 130 to 300 acres of shallow
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water habitat. Benefits would include improved salmonid immigration and emigration to and from Putah Creek,
an increase in avian (shorebird and waterfowl) habitat, increased aquatic and riparian habitat for other native
species, as well as a significant enhancement to existing fish habitat in and around Putah Creek. Any potential
actions would be consistent and coordinated with the Putah Creek Water Accord.

Goals:
» Improve passage, rearing, and emigration of adult and juvenile salmon and steelhead in Putah Creek

» Provide diverse aquatic and riparian habitats for shorebirds, ground nesting birds, waterfowl, plants,
invertebrates, plankton, and spawning and rearing of native fish species

Step 2 — Lisbon Weir

Modify or replace Lisbon Weir to provide better fisheries management opportunities in Putah Creek and the
Toe Drain, while improving the reliability of agricultural diversions and reducing maintenance requirements.

A conceptual example of the synergistic benefits of these proposed restoration actions is the idea that improving
Lisbon Weir’s reliability for agricultural diversions could increase flexibility in water distribution, thereby
allowing for greater attraction flows to be released down the realigned Putah Creek.

Goals:

» Improve irrigation water distribution system to benefit fish and wildlife

» Improve likelihood of adult fall-run Chinook immigration to Putah Creek

» Reduce delay and possible stranding of adult steelhead, Chinook salmon and sturgeon, when passable
conditions to the Sacramento River exist

» Reduce delay of juvenile salmonid emigration within the Toe Drain

Step 3 — Additional multi-species habitat development

Expand existing shallow water habitat for various species including juvenile native fish. Additional multi-species
habitat could be developed through the excavation of a low shelf along a limited portion of the Toe Drain and
through small scale setback levees, or by other unidentified means. Restoration opportunities for the development
of additional seasonal shallow water habitat, where opportunities exist, may occur on: 1) undeveloped lands
within the Yolo Bypass Wildlife Area; 2) other undeveloped public lands within the Yolo Bypass; and 3) private
lands where cooperative agreements between the implementing agencies and the landowners provides mutual
benefits.

Goals:

» Increase rearing habitat available to juvenile steelhead, Chinook salmon, and splittail

» Increase shallow water habitat availability for multiple species (fish, wildlife, plankton, and others)

Step 4 — Tule Canal connectivity

Identify areas of stranding adjacent to the Fremont Weir. Evaluate the feasibility of improving connectivity

between the Fremont Weir, the Fremont Weir scour ponds, and the Toe Drain to reduce stranding of adult and
juvenile fish. Identify seasonal road crossings and agricultural impoundments in the northern Yolo Bypass that
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impact wetted habitat connectivity, immigration, and emigration of fish species utilizing the Yolo Bypass.
Develop conceptual approaches for the modification of crossings and impoundments.

Goals:

» Reduce delay and stranding of adult steelhead, Chinook salmon, and sturgeon immigrating within the Yolo
Bypass

» Reduce delay and overall losses of juvenile Chinook salmon and steelhead emigrating within the Yolo Bypass
Step 5 — Multi-species fish passage

Evaluate the feasibility and appropriateness of providing fish passage improvements in and along the Fremont
Weir. Appropriate operational constraints would guide plan development and would ensure: 1) continued
maintenance of flood conveyance capacity; 2) no substantial changes in timing, volume, and/or duration flow; and
3) minimal disturbance to existing land use and agricultural practices.

Restoration opportunities may include the addition of a new, controlled multi-species fish passage structure at the
eastern edge of the Fremont Weir. Additionally, restoration opportunities may include improvements along the
existing weir face and apron to facilitate sturgeon passage along the length of Fremont Weir without introducing
any additional flows. Conceptual designs for this option could include rock ramps that would provide a gradual
slope up the face of the weir. In addition to the installation of new fish passage structures, the existing fish ladder
will be analyzed to determine if modifications could allow for a greater range of fish species passage.

Goals:

» When present in the northern Yolo Bypass, improve immigration and emigration (reduce delay and stranding)
of adult and juvenile fish (steelhead, Chinook salmon, and sturgeon).

The YBIWG identified potential restoration opportunities with consideration given to the elimination or
minimization of potential negative impacts to the following areas of concern:

Flood control

Agricultural operations

State and federal wildlife area infrastructure investments
Public and private waterfowl management operations
Wildlife management operations

Water quality

Educational activities

Recreation

Vector control

Welfare of selected fish species at various life stages.

vV Y vV VY VY VY VY VY VvYYy

The intent of the YBIWG is to keep all users and interest whole. Conceptual restoration opportunities were
developed to be implemented with minimal impact to Yolo Bypass users. Restoration opportunities that
significantly changed the timing and/or duration of flow, or that resulted in substantial new regulation of the Yolo
Bypass, were eliminated from further consideration.
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3.1.14 SACRAMENTO AREA COUNCIL OF GOVERNMENT’'S REGIONAL BICYCLE,
PEDESTRIAN, AND TRAILS MASTER PLAN

The Sacramento Area Council of Government’s (SACOG) Regional Bicycle, Pedestrian, and Trails Master Plan
is intended to guide the long-term decisions for the Bicycle and Pedestrian Funding Program, adopted by the
SACOG Board of Directors in September 2003. The focus of both the Master Plan and the Funding Program is to
provide facilities for walking and biking in the cities and towns of the region, and provide connections between
cities and towns. The goal is to integrate local plans to create a seamless regional bicycle and pedestrian system.
This approach prioritizes local projects by their contribution to the regional network, providing key connections
and access between communities, counties and jurisdictions.

Specific goals identified for capital projects that relate to the Yolo Bypass Wildlife Area include:

1. Provide bicycle/pedestrian connections

a. Between, through, and within all cities and towns of the six-county region.

It may be possible for bike paths to connect through or adjacent to the Yolo Bypass Wildlife Area at the
Causeway Unit; however, the once proposed Union Pacific Rail Trail (old Southern Pacific east/west mainline in
the Causeway Unit) through the Yolo Bypass to the | Street Bridge (in the City of West Sacramento) has been
identified in the Regional Master Plan as: “Low Priority Rails-to/with-Trails.”

3.1.15 City oF DAvIS

The City of Davis has several plans and programs related to public access at the Yolo Bypass Wildlife Area
including the General Plan, Open Space Program, and City Bike Plan. Planning work within the Putah Creek
watershed by the City of Davis has contributed synergistic support for the creation of the Yolo Bypass Wildlife
Area. The City’s policies support continued coordination. Bikeways connecting Sacramento and Davis are also
goals of Davis planning efforts and will likely require coordination with the Yolo Bypass Wildlife Area and
Bypass stakeholders.

The City of Davis also values habitat and wildlife preservation and as such is a continuing partner in support of
the Yolo Bypass Wildlife Area and Pacific Flyway Center.

GENERAL PLAN

» Policy POS 1.1 - Use systematic and comprehensive planning to guide the development, operation and
allocation of resources for all City parks, facilities, and recreation programs.

* Actions

Emphasize joint planning and cooperation with all public agencies as the preferred approach to meeting
the parks, open space and program needs of Davis residents.

» Policy POS 1.2 — Provide informal areas for people of all ages to interact with natural landscapes, and
preserve open space between urban and agricultural uses to provide a physical and visual edge to the City.

« Actions

Incorporate existing habitat areas, including Putah Creek, Dry Slough, and Willow Slough, into the open
space network, while maintaining the emphasis on wildlife and habitat preservation in these areas.
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Within urban open space areas, provide habitat elements (e.g., roosting trees, nesting trees, etc.) for birds,
such as songbirds, hawks, owls, and for other wildlife as appropriate.

Develop criteria regarding the types of locations where the City would like to establish new resource
preservation, education and recreation areas and programs.

Establish criteria for location and design of natural habitat areas accessible to the public, including criteria
for natural habitat areas that can complement and accommodate other open space uses such as viable
wildlife habitat.

Set policies and criteria for the establishment of trails and picnic areas in natural open space areas.
» Policy POS 3.3 - Implement specific projects to augment the existing greenbelt/open space system.
» Actions

Develop, maintain and improve a trail, and other greenbelt type amenities, if possible, in the Second
Street/I-80 Corridor.

COMPREHENSIVE BICcYCLE PLAN

The purpose of the Bicycle Plan is to improve and encourage bicycle transportation in the City of Davis. This is
an update of the 1993 Bikeway Plan, and is part of an effort to maintain a document that is current and
meaningful to the city. Additionally, this Plan meets the requirements contained in Section 891.2 of the California
Streets and Highways Code. A goal of the Bicycle Plan is to coordinate and cooperate with surrounding
jurisdictions such as University of California at Davis, and Yolo and Solano counties, to create a continuous and
interconnected bikeway network.

OPEN SPACE PROGRAM

Highlights of the City’s activities include:

» Wildlife habitat lands acquisition and site development program which includes the South Fork Preserve
natural area on Putah Creek and the Davis Wetlands Project associated with the city’s water pollution control
plant. The City’s activities on Putah Creek will eventually and directly interface with public use programs on
the Wildlife Area.

» Active pursuit of state and federal grant funds, cooperative partnerships and other creative funding
arrangements that have brought over twelve million new dollars to City of Davis open space projects over the
last eight years.

» Open space components of the City’s internal network of greenbelts, parks and street corridors.
3.1.16 CiTY OF WEST SACRAMENTO
The City of West Sacramento has plans and programs related to natural resources adjacent to and public access at

the Yolo Bypass Wildlife Area including the General Plan and Access and Bike Plan. The City’s policies support
coordination and values habitat and wildlife preservation.
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GENERAL PLAN

Section V, Recreational and Cultural Resources, Goal E: To provide a network of pedestrian and bicycle
pathways connecting parks and open space areas with other destination points within and beyond the city of West
Sacramento.

Policies:

1. The City shall develop a system of pedestrian and bicycle pathways linking City parks, neighborhood
shopping areas, and major open space areas with one another and with nearby residential areas.

3. The City shall develop and implement a Bicycle Route Master Plan to link parks, scenic areas, the
riverfront, schools, the Central Business District, public facilities, and neighborhoods.

5. The City shall coordinate with SACOG and surrounding jurisdictions to ensure that bicycle pathways
within the city connect with existing and planned facilities outside the city.

Section VI, Natural Resources Goals and Policies, Goal C: To protect sensitive native vegetation and wildlife
communities and habitat in West Sacramento.

Policies:

7. The City shall seek to minimize the loss or degradation of wetland and riparian habitats at the following
sites: Lake Washington and associated wetlands; Bee Lakes and associated riparian woodlands; riparian
woodlands along the Sacramento River north of the | Street Bridge and south of the barge canal; and
riparian woodlands along the Deep Water Ship Channel and the Yolo Bypass.

12. Public access and recreation facilities shall not eliminate or degrade riparian habitat values. Trails, pichic
areas, and other developments shall be sited to minimize impacts on sensitive wildlife habitat or riparian
vegetation.

ACCESS AND BIKE PLAN

The City of West Sacramento is currently updating the 1995 Pedestrian and Bicycle Master Plan. The new
Bicycle, Pedestrian, and Trail Master Plan will identify ways to enhance and expand the existing network of
pedestrian and bike travelways and recreational trails, connect gaps in the system, and improve problem areas.
It may be possible for bike paths to connect through the Yolo Bypass Wildlife Area at ground level in the
Causeway Unit.

3.1.17 LoweR PUTAH CREEK WATERSHED MANAGEMENT ACTION PLAN

The Lower Putah Creek Watershed Management Action Plan (WMAP) represents a three-phase program for
enhancing watershed resources in the lower Putah Creek watershed (Lower Putah Creek Coordinating Committee
2005). The WMAP is a science and community based comprehensive approach to the protection and
enhancement of resources in the lower Putah Creek riparian corridor, including tributaries, extending from Lake
Berryessa to the Yolo Bypass. It is one of the first actions initiated by the Lower Putah Creek Coordinating
Committee (LPCCC), through funding by a grant from the CALFED Bay-Delta Program. The LPCCC serves as
the watershed group joining several primary stakeholders together to oversee implementation of the Putah Creek
Accord and to begin planning for the enhancement and protection of Putah Creek’s resources.

The goal is to develop a dynamic WMAP that landowner stakeholders can use as a framework and that will be
updated with new information and new ideas to improve the watershed. Importantly, it is intended to provide
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landowners and management entities with a blueprint for actions to protect and enhance resources in the lower
Putah Creek watershed in a manner that is compatible with and respectful of landowner priorities, interests and
concerns.

Development and implementation of the WMAP is divided into three phases. Phase I, completed in 2005,
includes comprehensive biological, physical, and cultural resource assessments. Phase 11, completed in 2006, is
the landowner stewardship component. It includes a summary of goals, objectives, and project ideas for
management of the lower Putah Creek watershed, based primarily on Landowner Stewardship meetings and
coordination. The final WMAP, anticipated to be completed in 2008, will be a result of both the information from
the resource assessments and landowner guidance. It will include a set of landowner interests and concerns; and
resource enhancement goals and objectives; and an implementation plan containing a prioritized set of restoration
and enhancement actions. Phase Il is the implementation phase of the WMAP. Implementation will follow the
recommended goals, objectives, and project ideas in the WMAP and will depend on funding, stewardship actions,
permits and regulatory approvals, and the support of resource agencies and other stakeholders.

A copy of Phase 1 of the WMAP can be found on the Lower Putah Creek Watershed Portal at the following web
address: <http://www.watershedportals.org/lpccc/viewDoc_html?did=2898>.

3.1.18 YoLO COUNTY INTEGRATED REGIONAL WATER MANAGEMENT PLAN

The Water Resources Association of Yolo County is using Proposition 50 funds to develop the Yolo County
Integrated Water Management Plan (IRWMP) with intentions to adopt this plan in 2007. The IRWMP will serve
as a planning document to help guide water actions within Yolo County. These actions include programs, policies
and projects which are divided into five areas:

Water supply and drought preparedness
Water quality

Flood and storm water management
Recreation

Riparian and aquatic ecosystem enhancement

agrwdE

A draft list of actions in all five areas listed above has been developed and will eventually be prioritized through a
watershed based stakeholder developed work plan. There are also integrated projects. The Yolo Bypass Wildlife
Area related actions are part of the Yolo Bypass Integrated Project. The implementation strategy for the integrated
projects is currently being developed by the WRA Technical Advisory Committee. It is anticipated that various
agencies will take the lead on specific actions as appropriate within the context of the integrated project. DFG
may seek funding for Yolo Bypass Wildlife Area Land Management Plan related actions through the Yolo
County IRWMP implementation process.

3.1.19 YorLo CouNTY WEED MANAGEMENT AREA

The Yolo County Weed Management Area (YCWMA) was formed in 1999 by federal, state, county and city
agencies, private industry, and landowners that are concerned about the explosion of invasive plant species in
Yolo County. The YCWMA promotes and coordinates efforts toward the management and control of the
County’s noxious weeds through education and cooperation with landowner’s, agencies, organization, and the
general public. The YCWMA uses an integrated approach in weed control and eradication. The DFG, through
employees of the Yolo Bypass Wildlife Area have been an active partner since the inception of the Yolo County
WMA.

Herbicides, hand removal, mechanical removal, mowing, burning, grazing, mulching, biological control, and
revegetation are all methods employed to various extents on a project by project basis to achieve the most
biologically sound, environmentally friendly, and cost effective, long-term weed control possible.
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3.1.20 CALIFORNIA’S WILDLIFE ACTION PLAN

California’s Wildlife Action Plan was prepared by the UC Davis Wildlife Health Center for DFG and published in
2007. This was written as a requirement to received funding from the State Wildlife Grants Program authorized
by Congress in 2000. A number of conservation actions are identified in this plan. These are intended to restore
and conserve wildlife. These actions are categorized as either Statewide Conservation Actions or Regional
Conservation Actions. In this plan, the Yolo Bypass Wildlife Area is located within the Central Valley and Bay-
Delta Region.

Below is a listing of conservation actions pertinent to the Yolo Bypass Wildlife Area LMP.
RECOMMENDED STATEWIDE CONSERVATION ACTIONS

Statewide conservation actions are those actions that are important across most or all regions. The following are
recommended statewide conservation actions:

c. The state should develop policies and incentives to better integrate wildlife conservation into state and
regional transportation planning. Wildlife considerations need to be incorporated early in the transportation
planning process.

d. State and federal agencies should work with cities and counties to secure sensitive habitats and key habitat
linkages.

e. State and local agencies should allocate sufficient water for ecosystem uses and wildlife needs when planning
for and meeting regional water supply needs.

f. Federal, state, and local agencies should provide greater resources and coordinate efforts to eradicate or
control existing occurrences of invasive species and to prevent new introductions.

g. Federal, state, and local agencies and nongovernmental conservation organizations, working with private
landowners and public land managers, should expand efforts to restore and conserve riparian communities.

h. Federal, state, tribal, and local agencies and nongovernmental organizations, working with private
landowners, should expand efforts to implement agricultural and rangeland management practices that are
compatible with wildlife and habitat conservation.

J- The state and federal governments should give greater priority to wildlife and natural resources conservation
education.

k. The state should strengthen its capacity to implement conservation actions and to assist local agencies and
landowners with planning and implementation of wildlife and habitat restoration and conservation efforts.

n. To address habitat fragmentation and avoid the loss of key wildlife corridors, federal, state and local agencies,
along with nongovernmental organizations, should support scientific studies to identify key wildlife habitat
linkages throughout the state.

RECOMMENDED REGIONAL CONSERVATION ACTIONS

The following are Central Valley and Bay-Delta Regional conservation actions to restore and conserve wildlife:

c. Public land managers need to continue improving wildlife habitat for a variety of species on public lands.
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e. Public agencies and private organizations need to collaboratively protect and restore habitat connectivity
along major rivers in the Central Valley.

j.  Water management agencies need to reestablish and maintain more natural river flows, flooding patterns,
water temperatures, and salinity conditions to support wildlife species and habitats.

I.  Public agencies and private organizations should conserve and restore water dependent habitats (including
wetland, riparian, and estuarine) throughout the region. Design of these actions should factor in the likely
effects of accelerated climate change.

m. Water management agencies, state and federal wildlife agencies, and other public agencies and private
organizations need to collaboratively improve fish passage by removing or modifying barriers to upstream
habitat.

n. To support healthy aquatic ecosystems, public agencies and private organizations, in collaboration with the
California Bay-Delta Authority, need to improve and maintain water quality in the major river systems of this
region.
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3.2 AGRICULTURAL RESOURCES AND LAND USES

This section describes the agricultural resource and land use
characteristics of the Yolo Bypass Wildlife Area. Existing
infrastructure including water delivery and management
systems are described in Chapter 2, “Property Description.”
Biological resources are described in Section 3.5.

The Yolo Bypass Wildlife Area is seen as a model for bridging
the seemingly disparate fields of agriculture and wildlife
management. The success of this management philosophy is
epitomized by the land management scenes played out south
of the Yolo Causeway. Commuters in the spring watch tractors
endlessly discing rice stubble until a fine seed bed is created.
Next, long land planes level these fields. The infrastructure is
rebuilt, with rice checks pulled and ditches cleaned. Water
floods the fields by late April and soon the airplane is flying
back and forth, seeding each field. By early summer the
Bypass is a sea of green as the young rice plants break the
surface of the water. Multiple duck broods have migrated to
this water from their upland nests. During the hot days of
summer, the rice grows taller and matures by the end of the
summer. In early autumn the harvesters are cutting the rice as
hundreds of egrets and white-faced ibis feast on the exposed
crayfish. Soon the rice will go to the dryers to be prepared for
markets. Much will go to Asia, via the Sacramento River Deep
Water Channel. By October, DFG takes over the fields and
floods them once again. Within a few days, the fields begin to
attract mallards that have come to the Yolo Bypass after breeding elsewhere. Pintail may accumulate in large
numbers in November. By December spectacular flocks of snow geese, white-fronted geese, tundra swans, and
innumerable pintail are slowing traffic on Interstate 80, as massive waves of wings roam over the flooded rice
fields. Soon winter is upon us, and the rice stubble disappears under the floodwaters. Gone are the snow geese,
instead replaced by rafts of scaup and canvasback. Below the water surface, white sturgeon may be roaming the
floor of the Bypass, as well as Sacramento splittail engaged in spawning behavior in their ancestral floodplain.

As winter turns to spring, the rice fields are once more exposed and eventually drained, with eager farmers in the
wings, ready to till the earth once again.

The following text was developed through a review of existing literature, annual agriculture plans, and Yolo
Bypass Wildlife Area staff information. These sources provided information on agricultural land characteristics
throughout the Yolo Bypass Wildlife Area.

BACKGROUND

Agriculture has been an important land use in the Yolo Bypass since the seasonal wetlands and perennial marsh
and riparian areas were first converted to farms in the mid-1800s. Indeed, the massive reclamation efforts of the
19" century were driven by the desire to create productive farmland. For many years, grazing was the primary use
of agricultural lands in the Yolo Bypass. In the latter part of the 20™ century with the rise in commodity prices,
irrigation systems were developed and fields were engineered for the production of row crops such as tomatoes
and sugar beets.

The nearly annual floods that flow through the Yolo Bypass severely limit the kinds of crops that can be grown.
Orchards and winter crops are not an option, nor are long-term ventures such as alfalfa. The proximity of the Yolo
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Bypass to the San Francisco Bay Delta brings a prevailing wind from the south during summer evenings.
Although the daily appearance of this Delta Breeze makes life bearable in the Sacramento area, it limits the
production of rice in favor of wild rice, or special varieties that are more adapted to the climate.

At the time of the acquisition of the Glide and Los Rios properties, one concern expressed by the agricultural
community was the potential loss of farm land to wildlife habitat. The DFG made a commitment at that time to
maintain the existing agricultural leases present on the property and to integrate agriculture into the long-term
management of the Wildlife Area.

Agriculture and wildlife management are not that far apart. DFG wildlife areas commonly grow agricultural crops
for the benefit of wildlife. The Yolo Bypass Wildlife Area utilizes agriculture to manage habitats while providing
important income for the management and operation of the property. Many innovative, natural resource-
compatible agricultural practices occurring in the Yolo Bypass Wildlife Area provide valuable habitat for a
diverse assemblage of wildlife species. Rice is grown, harvested, and flooded to provide food for thousands of
waterfowl. Corn fields are harvested to provide forage for geese and cranes. Working with local farmers, the
Yolo Bypass Wildlife Area provides fields of milo, corn, and sudan grass specifically for wildlife forage
purposes. Crops such as safflower are cultivated and mowed to provide seed for upland species such as ring-
necked pheasant and mourning dove.

Much of the grassland in the southern portion of the Yolo Bypass Wildlife Area is managed with cattle grazing,
resulting in spectacular blooms of wildflowers during the spring months. The predominance of nonnative annual
grasses in that area can otherwise inhibit the production of the native plant community that includes several rare
and endangered species. Whereas historically pronghorn antelope and tule elk grazed competing native grasses,
exposing the emerging forbs to sunlight, grazing cattle provide this function today, eating the mostly nonnative
competing grasses. Due to the aggressiveness of these nonnative grasses, an aggressive grazing strategy is needed
to favor the production of native forbs. This can be accomplished through a carefully crafted agricultural lease
that reflects the results of scientific grazing studies while still providing the potential for a lessee to make a profit
on the Wildlife Area.

EXISTING AGRICULTURAL SETTING

Existing conditions related to agricultural resources within the Yolo Bypass Wildlife Area are described in greater
detail below. Additional information on agriculture in regards to wildlife management is provided in Section 3.5,
“Biological Resources.” Agricultural land characteristics throughout the Yolo Bypass Wildlife Area include lands
designated by the California Department of Conservation (DOC) as being of prime, unique, or statewide
importance (California Department of Conservation 2004).

3.2.1 AGRICULTURAL LAND CLASSIFICATION

The DOC uses the USDA’s modern classification when administering the Farmland Mapping and Monitoring
Program (FMMP) to characterize the types and amounts of agricultural land in an area. The majority of land
within the Yolo Bypass Wildlife Area has been classified by the DOC into one of five different agricultural land
designations (DOC undated). Lands in the Yolo Bypass Wildlife Area are primarily characterized as:

» Prime Farmland — approximately 350 acres: Prime farmland is farmland with the best combination of

physical and chemical features able to sustain long-term agricultural production. This land has the soil
quality, growing season, and moisture supply needed to produce sustained high yields. Land must have been
used for irrigated agricultural production at some time during the four years prior to the mapping date. Prime
farmland is defined by DOC according to mapped soil types developed by the NRCS.

» Unique Farmland — approximately 6,600 acres: Unique farmland is farmland of lesser quality soils used for
the production of the state’s leading agricultural crops. This land is usually irrigated, but may include
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nonirrigated orchards or vineyards as found in some climatic zones in California. Land must have been
cropped at some time during the four years prior to the mapping date.

» Farmland of Local Importance — approximately 450 acres: Farmland of Local Importance is land of
importance to the local agricultural economy as determined by each county’s board of supervisors and a local
advisory committee. Within Yolo County, these are soils that meet the criteria of Prime Farmland or
Farmland of Statewide Importance but are not irrigated. It can also include other nonirrigated farmland as
determined by the Board of Supervisors (DOC undated).

» Potential Farmland of Local Importance — approximately 950 acres: Potential Farmland of Local Importance
denotes farmland that would otherwise meet the criteria of Farmland of Local Importance but is not currently

farmed.

» Grazing Land — approximately 4,100 acres: Grazing land is land on which the existing vegetation is suited to
the grazing of livestock. This category was developed in cooperation with the California Cattlemen’s
Association, University of California Cooperative Extension, and other groups interested in the extent of

grazing activities.

» Other Land — approximately 4,320 acres: Other Lands include land not included in any other mapping
category. Common examples include low density rural developments; brush, timber, wetland, and riparian
areas not suitable for livestock grazing; confined livestock, poultry or aquaculture facilities; strip mines,
borrow pits; and water bodies smaller than forty acres. Vacant and nonagricultural land surrounded on all
sides by urban development and greater than 40 acres is mapped as Other Land. This designation does not
include urban lands or water, which are mapped in separate categories.

These designations, including the total acreage and locations of each designation within the Yolo Bypass Wildlife
Area are provided in Table 3.2-1 and shown in Exhibit 3.2-1.

Table 3.2-1
Yolo Bypass Wildlife Area — Agricultural Land Designations

Agricultural Land Designation

Approximate

Management Units

Acreage

Prime Farmland 350 Northwest, Los Rios Farms, Pacific Flyway Center, and
Tule Ranch

Unique Farmland 6,600 Causeway Ranch, 1,000 Acres, Los Rios, Parker, Field 29,
Field 38, Tule Ranch

Farmland of Local Importance 450 Tule Ranch

Potential Farmland of Local Importance 950 Tule Ranch

Grazing Land 4,100 Tule Ranch, Los Rios WRP

Other Land 4,320 North, Northwest, West, Central, Cowell Pond, Causeway,

Tule Ranch

Source: DOC undated; EDAW 2006

Yolo Bypass Wildlife Area Land Management Plan
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Given the prevalence of land within the Yolo Bypass Wildlife Area suited to agriculture, many of the
management units incorporate some form of agriculture at least on an occasional basis as a management tool. In
general, agricultural activities contribute to Yolo Bypass Wildlife Area goals:

1. Maintain or enhance habitat for native wildlife and plants; and

2. Provide an income source for DFG management and operations of the wildlife area while helping to maintain
agriculture as a viable economic activity in Yolo County.

3.2.2 YoLO BYPASS WILDLIFE AREA AGRICULTURAL LAND USES

Agricultural lands within the Yolo Bypass Wildlife Area are leased to local farmers and managed, under an
agreement with DFG, by the Dixon RCD. Currently, there are four agricultural lease tenants in the Yolo Bypass
Wildlife Area. These tenants work in cooperation with DFG to grow a variety of agricultural crops and to manage
livestock grazing for wildlife and native plant habitat management. Revenues from these leases provide valuable
operating income for the Yolo Bypass Wildlife Area. A description of these two activities is provided below.
Exhibit 3.2-2 depicts agricultural land uses throughout the Yolo Bypass Wildlife Area. Crop production practice
tables for the Yolo Bypass Wildlife Area are provided at the end of this section.

Row AND TRUCK CROPS

Row and truck crops are grown across the northern half of the Yolo Bypass Wildlife Area (i.e., Causeway Ranch
and Los Rios Farms Complex) and on the northern portion of the Tule Ranch. The primary crops grown include:
rice, corn, millet, milo (grain sorghum), safflower, sunflower, and tomatoes. These crops are cultivated during the
summer months. From fall to spring, some farmed areas are fallowed and flooded to provide a valuable source of
forage for wildlife (Table 3.2-2) as well as seasonal wetland habitat. Three common crop rotations are:

1. Corn to safflower/sunflower to tomatoes;

2.  White rice to white rice to wild rice or;

3. White rice to wild rice to shorebird habitat (fallowed rice fields that are flooded to a shallow depth during the
growing season).

Table 3.2-2
Yolo Bypass Wildlife Area — Crop Forage Values for Wildlife
Crop Target Species or Species Groups
Rice (Wild and Conventional) Ducks, geese, cranes, ibis, egrets, shorebirds, terns
Tomatoes Swainson’s hawk, shorebirds
Corn Ducks, geese, cranes, shorebirds
Millet Pheasants, waterfowl
Wheat Provides nesting cover and winter green feed for a variety of species
Milo Waterfowl! and shorebirds
Safflower Mourning dove, pheasant, curlews, plovers
Yolo Bypass Wildlife Area Land Management Plan EDAW
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Rotation strategies are designed to provide a diversity of wildlife habitat elements and to facilitate sustainable
agricultural practices (e.g., maintain soil fertility and reduce herbicide application). Other crops, (e.g., millet,
milo, safflower, and sunflower) are occasionally planted to provide supplemental sources of wildlife forage.
These crops may be planted as part of one of the three above rotation strategies or may be periodically planted on
fields designated solely for wildlife forage production. The total acreage of each crop grown during the last three
years is provided below (Table 3.2-3).

Table 3.2-3
Yolo Bypass Wildlife Area — Crop Production Acreages 2004-2006
Crop Year

2004 2005 2006
Wild Rice 829 570 270
Conventional Rice 871 0 0
Tomatoes 368 539 581
Corn 84 78 0
Sunflower 173 84.5 121
Misc./Wildlife Crops 995 60 699
Fallow/Shorebird 538 950 2,240

Source: Dixon RCD Annual Crop Plans for the Yolo Bypass Wildlife Area

GRAZING

Cattle grazing occurs primarily on an extensive portion of the Tule Ranch Unit in the southern end of the

Yolo Bypass Wildlife Area. Additional grazing, specifically for vegetation management, occurs throughout many
of the remaining portions of the Yolo Bypass Wildlife Area. Cattle are often used as an initial treatment of
vegetation prior to discing or spraying with herbicide. Animals are brought onto the Yolo Bypass Wildlife Area in
mid spring or early summer after the threat of flooding has passed and they are removed by January. Forage is
provided in irrigated pasture, uplands within the Bypass and the annual grasslands-vernal pool complex.

Vast areas within the Bypass grow sweet clover, a nutritious legume. This plant can also cause severe bloating or
thinning of blood and must be utilized judiciously. During years that experience spring flooding, the vegetation in
the Bypass dominated by curly dock and cocklebur, two plants very low in forage value.

The exact number of animals brought onto the Yolo Bypass Wildlife Area varies on an annual basis based on
weather patterns and the total amount of available forage. There is currently no set stocking rate, utilization
standard, or grazing monitoring program for the Yolo Bypass Wildlife Area. It is anticipated that standard AUM
units will be the basis for future grazing strategies. The total acreage of unirrigated range and irrigated pasture
grazed over the last three years is provided in Table 3.2-4.

Table 3.2-4
Yolo Basin Wildlife Area Grazing Acreages 2004-2006
Rangeland Type vear

2004 2005 2006
Un-irrigated Range 7,131 7,568 6,793
Irrigated Pasture 764 764 1,083
Source: Dixon RCD Annual Crop Plans for the Yolo Bypass Wildlife Area
Yolo Bypass Wildlife Area Land Management Plan EDAW
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The following represent typical activities by crop on an average farm. Activities in the YBWA may differ due to
seasonal flooding.

Additional products to those included in the table (s) may be used. For a complete list of products registered for
each crop, contact the County Agricultural Commissioner.

Table 3.2-5
Crop Production Practices
(information compiled from UC Cooperative Extension Cost Studies and DFG input)
White & Wild Rice Production Activities
Date Range Special Considerations
Groundwork (land preparation) April-May
Preplant Fertilization April-May
Planting April-May
Irrigation May-Aug flood
Fertilization May-July top-dress by air in production years
Harvest Sept-Oct
Post Harvest (groundwork) Sept-Oct not used in Yolo Bypass
Post Harvest Flooding Oct-May for waterfowl
Herbici d*epgiggtjft/ Options Target Pest / Weed Date Range Special Considerations
Copper Sulfate Algae / Shrimp May after planting
Malathion SS Midge May
Roundup Levee Weeds May-Aug
Propanil, Grandstand Weeds May—June broadleaf, sedges & grass weeds
(white rice only)
Warrior Weevil / Armyworms May, July after planting for weevil, in July for
armyworms
Quadris Diseases July-Aug
Possible Wildlife Benefited Use Date Range Special Considerations
General Wildlife Species Habitat and Food Year-round in fallow years as wildlife cover crop
Stilts and Avocets Breeding Habitat April-May
Brood Habitat May-Oct
Egrets and Ibis Food May-Sept crayfish
Waterfowl and Shorebirds Wintering Habitat Oct-May during post harvest flooding
* Organic rice is also grown in the YBWA with similar production activities to those listed below, except all practices comply with the USDA
National Standards for Organic Food. For more information visit www.ams.usda.gov/nop/NOP/standards.html
* Not all of the pesticide/herbicide product options will be needed every year.
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Table 3.2-5
Crop Production Practices
(information compiled from UC Cooperative Extension Cost Studies and DFG input)

Corn Production Activities

Date Range
Groundwork (land preparation) Mar-April
Preplant Fertilization April-May
Planting April-May
Cultivation Mar, May weed control
Irrigation May-Aug
Fertilization May-Aug
Harvest Sept-Oct
Post Harvest (groundwork) Sept-Oct
Herbicid*ePSiggf(s{ Options Target Pest/Weed Date Range
Roundup Weeds Feb not typical in Yolo Bypass due to
winter flooding
Weedar Weeds May
Sevin Bait Cutworms May-June
Comite Mites June
Possible Wildlife Benefited Use Date Range Special Considerations
Upland Game Cover and Food May-Sept Ring-necked Pheasant & Mourning
Dove
Ducks, Geese & Sandhill Cranes Habitat Oct-Mar during post harvest flooding

* Not all of the pesticide/herbicide product options will be needed every year.

Sunflower Production Activities

Date Range Special Considerations
Groundwork (land preparation) Mar-April
Planting April-May
Fertilization April-May
Irrigation April-July
Pollinate May—June
Harvest Aug-Sept
Post Harvest (groundwork) Sept—Nov

Yolo Bypass Wildlife Area Land Management Plan
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Table 3.2-5
Crop Production Practices

(information compiled from UC Cooperative Extension Cost Studies and DFG input)

Herbici d*eplgsrtoigil?ft/ Options Target Pest Date Range Special Considerations
Asana Moth June-July
Treflan Weeds Mar—April pre-plant
Roundup Weeds Jan not typical in Yolo Bypass due to
winter flooding
Possible Wildlife Benefited Use Date Range Special Considerations
Tria-colored Blackbird, upland Food source Sept-Dec Post harvest

game birds, Mourning Dove

* Not all of the pesticide/herbicide product options will be needed every year.

Safflower Production Activities

Date Range  Special Considerations

Groundwork (land preparation) Aug-Oct in year preceding planting
Planting Mar-May
Fertilization Mar—May prior to planting
Irrigation May-Aug
Cultivation May
Fertilization May—-June
Harvest July—Sept
Post Harvest (groundwork) Aug-Oct

HerbicidzplgsrggIEIf{Options Target Pest Date Range Special Considerations
Roundup Winter Weeds Feb not typical in Yolo Bypass due to

winter flooding

Treflan Weeds Mar—Apr

Possible Wildlife Benefited Use Date Range Special Considerations
Mourning Dove & Ring-necked Food Mar-Aug Unharvested food plots provide food

Pheasant

and hunting opportunities.

* Not all of the pesticide/herbicide product options will be needed every year.
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Table 3.2-5
Crop Production Practices
(information compiled from UC Cooperative Extension Cost Studies and DFG input)

Tomato Production Activities

Date Range Special Considerations
Groundwork (land preparation) Mar—Apr not typical in Yolo Bypass due to
winter flooding
Fertilization April-May at planting
Planting April-May to meet contracted weekly delivery
schedules
Fertilization April-May side dress at lay by and during planting
Irrigation Apr-Sept sprinkler to establish, then furrow
Fertilization April-Aug
Harvest June-Sept
Herbici d*eP;itc:SiL?ft/ Options Target Pest Date Range Special Considerations
Roundup Weeds Jan not typical in Yolo Bypass due to
winter flooding
Vapam Weeds Feb—May before planting
Devrinol / Telam Weeds Feb—May Pre-emergent
Shadeout, Trilin, Sencor, Dual Weeds Feb—-May to seedlings and/or at lay by
Sevin 80 Flea Beetle Feb—May after seedling emergence
Sevin 5 Beetle / Cutworm Feb—May
Kocide / Dithane Bacterial Speck Feb—May
Sulfur Dust Russet Mite Feb-May
Asana General Insect Ctrl Feb—May
Confirm Worm Feb-May
Bravo Blight / Fruit Protect June, Sept
Ethrel Fruit Ripening Agent June-Sept prior to harvest
Possible Wildlife Benefited Use Date Range Special Considerations
Swainson’s Hawk Foraging May—-June Discing for preparation of fields

exposes rodents and insects.

* Organic tomatoes are also grown in the YBWA with similar production activities to those listed below, except all practices comply with
the USDA National Standards for Organic Food. For more information visit www.ams.usda.gov/nop/NOP/standards.html.

* Not all of the pesticide/herbicide product options will be needed every year.
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Table 3.2-5
Crop Production Practices
(information compiled from UC Cooperative Extension Cost Studies and DFG input)

Wheat Production Activities

Date Range Special Considerations

Groundwork (land preparation) Aug-Oct
Pre-Plant Fertilization Aug-Oct preplant
Planting Oct-Dec
Irrigation April
Fertilization Oct-Dec, Feb  at planting & during growing season
Harvest May—July

Herbici d*epssrtoigtjst/ Options Target Pest Date Range Special Considerations
2,4-D Winter Weeds Feb

Possible Wildlife Benefited Use Date Range Special Considerations
Ducks & Geese Food Oct-May Birds foraging on green feed may

affect yield.

Waterfowl, Pheasant Nesting Habitat April-July

* Wheat Production on the Yolo Bypass has occurred in extended drought periods. Currently wheat is not in the crop rotation.
* Not all of the pesticide/herbicide product options will be needed every year.

Oat Hay Production Activities

Date Range Special Considerations

Groundwork (land preparation) Sept-Oct
Pre-Plant Fertilization Oct
Planting Oct-Nov
Irrigation Mar-May
Harvest May—-June

Herbici d*epssrtc:;tjft/ Options Target Pest Date Range Special Considerations
2,4-D Winter Weeds April not typical on the Yolo Bypass

Possible Wildlife Benefited Use Date Range Special Considerations
Egrets, Herons, Swainson’s Hawk Food Summer irrigation provides rodent & insect

food sources
gwainson’s Hawks, Egrets, Heron, Food May-Aug haying process provides food
rows

* Not all of the pesticide/herbicide product options will be needed every year.
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Table 3.2-5
Crop Production Practices
(information compiled from UC Cooperative Extension Cost Studies and DFG input)

Rye Grass Hay Production Activities

Date Range Special Considerations
Pre-Plant Fertilization Sept—Nov
Planting Sept—Nov
Irrigation Sept—Apr quick applications to keep soil moist
Fertilization Dec-Feb after grazing or 1st cut
Harvest Jan-Apr 75 days to 1st cut, then on 28-40 day
cycle

Herbici d*epgsrtc:glil?g Options Target Pest Date Range Special Considerations

Possible Wildlife Benefited Use Date Range Special Considerations
Waterfowl, pheasant, Northern Nesting Habitat April-July

Harrier

* Rye Grass Hay is grown occasionally on the grazing lands in years when there is more vegetation than can be grazed in a timely
manner. This hay is typically used by the tenant and no rent is charged above normal grazing rents, except where noted in Annual Crop
Plans.

* Not all of the pesticide/herbicide product options will be needed every year.

Grain Sorghum (Milo) Production Activities

Date Range Special Considerations
Groundwork (land preparation) Mar-May
Planting Apr-June
Irrigation May—-Aug
Fertilization May-Aug
Harvest Sept—Nov dependent on grain moisture content
Herbici d*eplgsrggtj:t/ Options Target Pest Date Range Special Considerations
2,4-D Weeds May-Aug dependent on plant height
Atrazine Weeds Apr-Aug for grasses and broadleaves
Possible Wildlife Benefited Use Date Range Special Considerations
Upland Game Cover & Food Ring-necked Pheasant & Mourning
Dove
Ducks, Geese, Shorebirds, Sandhill Habitat During post-harvest flooding

Cranes

* Not all of the pesticide/herbicide product options will be needed every year.
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Table 3.2-5
Crop Production Practices

(information compiled from UC Cooperative Extension Cost Studies and DFG input)

Grazing Activities (compiled for 300 head cow/calf operation)

Date Range Special Considerations
Winter Range Feeding Nov-Apr
Summer Feeding May-Oct
Irrigation May-Oct for winter weed control
Calving
Breeding Dec-Feb
Sale of Culls (Bulls & Cows) March time frames vary based on tenant’s
operation
Sale of Calves May time frames vary based on tenant’s
operation
Sale of Yearling Heifers Sept time frames vary based on tenant’s
operation
*Pesticide/ . . .
Herbicide Product Options Target Pest Date Range Special Considerations
Possible Wildlife Benefited Use Date Range Special Considerations
Establishment of Native Forb managing grazing to remove non-
Communities and vernal pools native grasses and control unwanted
vegetation in wetlands
Mallard & Ring-necked Pheasant Nesting can be managed as dense nesting cover
Geese & Sandhill Cranes Food can be grazed as low pasture

* Not all of the pesticide/herbicide product options will be needed every year.
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3.3 CLIMATE, GEOLOGY, TOPOGRAPHY, AND SOILS

This section describes the climate, geology, topography, and
soil resource characteristics of the Yolo Bypass Wildlife Area
(Wildlife Area). Agricultural soil resources (e.g., Prime
Farmland) are described in Section 3.2, “Agricultural
Resources and Land Uses.” Geomorphology, hydrology, and
water quality are described in Section 3.4.

The following text was developed through a review of existing
scientific literature and Yolo Bypass Wildlife Area staff
information. These sources provided information on climate, geology, topography, and soils characteristics
throughout the Yolo Bypass Wildlife Area.

3.3.1 CLIMATE

Yolo County has a Mediterranean climate characterized by hot, dry summers and temperate, wet winters.
However, the county receives a marine air influence from the Delta regions to the south that moderates the
temperature extremes of the Central Valley. During the summer months (June—August), average daily high
temperatures are in the mid-90s Fahrenheit (°F) and average daily low temperatures are in the mid-50s. During the
winter months (December—February), average high temperatures are in the 50s°F and average lows are 38—-40°F.
Virtually all precipitation falls as rain, between November and April in most years. Annual rainfall typically
ranges from 16 to 22 inches, and the average annual air temperature is 60—62°F. The frost-free season is 230-280
days throughout the year (Yolo County Planning Department 2005).

3.3.2 GEOLOGY

The Yolo Bypass Wildlife Area is located in the Yolo Basin on the west side of the Sacramento Valley, in the
Great Valley geomorphic province of California. The Sacramento Valley forms the northern half of the Great
Valley, which fills a northwest-trending structural depression bounded on the west by the Great Valley Fault Zone
and the southern Coast Ranges, and to the east by the Sierra Nevada and the Foothills Fault Zone. Most of the
surface of the Great Valley is covered with alluvium of Holocene and Pleistocene age, composed primarily of
sediments from the Sierra Nevada and the Coast Ranges that were carried by rivers and deposited on the valley
floor.

The Wildlife Area is underlain by Holocene-age (i.e., the last 10,000 years) Basin deposits, composed of fine-
grained silt and clay, which overlie older Pleistocene-age alluvial fan deposits (Riverbank Formation) of the
Sacramento River (Helley and Harwood 1985, Wagner et al. 1987). These periods of deposition correlate with
periods of glaciation in the Sierra Nevada, the rise and fall in sea level, and climatic change. Additional
information regarding the geomorphology and hydrology of the Yolo Wildlife Area is provided in Section 3.4.

3.3.3 TOPOGRAPHY

Historic landforms in the Yolo Wildlife Area include the floodplains and natural levees along the Sacramento
River; the historic delta and distributary channels of Putah Creek (as depicted in Exhibit 3.3-1); the closed
depression formations of the Putah Creek Sinks; the edge of the alluvial fan of Putah Creek extending into the
Basin; and the Yolo Basin rims within and around its borders. Green’s Lake in the northern portion of the present-
day Wildlife Area appears that it could be an oxbow lake that may have been formed over time as erosion and
deposits of soil changed the course of the Sacramento River and perhaps Putah Creek. Historic maps seem to
depict a connection between the north fork of Putah Creek, Green’s Lake, Lake Washington, and perhaps the
Sacramento River.
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The alluvial fans, natural levees, and floodplains including the sinks of Putah Creek are composed of coarse
sediment deposited by the flowing water of periodic overbank flooding of the Sacramento River and Putah Creek.
The basins and basin rims are composed of fine sediment deposited by the ponded water of rainfall and flood
overflows.

The current topographic features and landforms within the Wildlife Area are largely a product of anthropogenic
alterations to the natural system. The construction of dams (upstream in the Sacramento River watershed and in
Putah Creek) and levees, management of water releases, and grading of topography for purposes of conversion to
agricultural lands has resulted in substantial changes to the current topography. Currently elevations range from
approximately 5 feet above sea level at the bank of the East Toe Drain to 15 feet above sea level at the western
edge of the Tule Ranch Unit. Primary topographic features now include human-made levees, trestles, and berms.
Remaining natural topographic features include closed landform depressions, (e.g., Putah Creek Sinks, natural
seasonal wetlands, vernal pools), remnant alluvial fan features that drain the western portion of the Tule Ranch to
the East Toe Drain, and Green’s Lake (i.e., remnant oxbow lake). Additional information regarding physical
processes that formed the topographic features and landforms throughout the Yolo Bypass Wildlife Area is
provided in Section 3.4, Geomorphology, Hydrology, and Water Quality.”

3.34 SoiLs

Six general soil associations have been identified in the Wildlife Area (Natural Resources Conservation Service
1972) (Exhibit 3.3-2). A soil association is a landscape that has a distinctive proportional pattern of soil types.

It normally consists of one or more major soils and at least one minor soil; it is named for the major soils.

The soils in one association may occur in another, but in a different pattern. Table 3.3-1 summarizes the natural
vegetation and agricultural/land use characteristics of the soil associations identified in the Wildlife Area
(Andrews 1972; Yolo County Planning Department 2005). A brief description of each soil association is provided
below. In the NRCS characterization of each association described below, the terms for texture apply to the
surface layer.

Table 3.3-1
Soil Association Characteristics of the Yolo Bypass Wildlife Area
Soil Association Natural Vegetation Characteristics®. 2 Agricultural and Other Land Use Characteristics?
Yolo-Brentwood Annual grasses and forbs Wide range of irrigated and nonirrigated crops
Rincon-Marvin-Tehema Annual grasses and forbs with Wide range of irrigated and nonirrigated crops
scattered oaks
Sycamore-Tyndall-Valdez ~ Annual grasses and forbs Irrigated crops and pasture and dry-farmed grain
Willows-Pescadero-Riz Annual grasses, forbs, salt-tolerant Alkali-tolerant irrigated crops and pasture and dry-
plants farmed grain; wildlife habitat
Capay-Sacramento-Clear ~ Annual grasses and forbs Irrigated crops and pasture and dry-farmed grain
Lake
Corning-Hillgate Annual grasses and forbs with Dry-farmed grain, pasture, rangeland, recreation,
scattered oaks and brush in places wildlife habitat

' Current vegetation of uncultivated and otherwise undisturbed soils; historic vegetation (prior to 1800s) characteristics would have been
different, likely including native grasses and forbs, wetland plants and riparian trees and shrubs.

2 Many of these soils have wetland soil characteristics (e.g., hydric).

8 Primary uses may have changed in some of the associations as a result of reclamation and development of the irrigation system.

Sources: Andrews 1972: Yolo County Planning Department 2005
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YOLO-BRENTWOOD ASSOCIATION

NRCS characterizes the Yolo-Brentwood Association as a “well-drained soil with nearly level topography,
characterized by silt loams to silty clay loams, on alluvial fans.” These soils formed in alluvium derived from
sedimentary rock. In uncultivated areas the vegetation is typically annual grasses and forbs. Minor soils of this
association are the Myers, Reiff, Sycamore, and Zamora. The soils of this association are used chiefly for irrigated
orchards, row crops, and field crops. The soils are also used for truck crops, irrigated pasture, dry-farmed grain,
recreation areas, and wildlife habitat.

RINCON-MARVIN-TEHAMA ASSOCIATION

NRCS characterizes the Rincon-Marvin-Tehama Association as “well-drained and somewhat poorly drained soil
with nearly level topography, characterized by silty clay loams to loams, and found on alluvial fans and basin
rims.” These soils formed in alluvium derived from sedimentary rock. They have a subsoil of clay loam, silty clay
loam, or silty clay. In areas not cultivated, the vegetation is mainly annual grasses and forbs, but Valley oaks may
grow in scattered areas. Marvin soils are somewhat poorly drained and Tehama soils are well drained. Minor soils
of this association are the Capay, Clear Lake, and Hillgate. The soils of this association are used chiefly for
irrigated orchards, row crops, and field crops. The soils are also used for dry-farmed grain, for recreation areas,
and as wildlife habitat.

SYCAMORE-TYNDALL-VALDEZ ASSOCIATION

This soil association occurs within the alluvial zone of Putah Creek. Most of the productive agricultural fields on
the Wildlife Area contain these soils. NRCS characterizes the Sycamore-Tyndall-Valdez Association as
“somewhat poorly drained soil with nearly level topography, characterized by very fine sandy loams to silty clay
loams, on alluvial fans.” These soils formed in alluvium derived from mixed sources. In some areas drainage has
been improved and the water table has been lowered. In uncultivated areas the vegetation is annual grasses and
forbs. Lang is a minor soil in this association. Also included in this association are small, alkali-affected areas and
a few small areas that have a silty clay substratum. The soils of this association are used chiefly for row crops, hay
crops, orchards, irrigated pasture, and dry-farmed grain. The soils are also used for recreation areas and as wildlife
habitat.

WILLOWS-PESCADERO-RIZ ASSOCIATION

NRCS characterizes the Willows-Pescadero-Riz Association as “poorly drained soil on nearly level topography,
characterized by saline-alkali silty clay loams to clays, and located in basins.” These soils formed in alluvium
derived from mixed and sedimentary rocks. In uncultivated areas the vegetation is annual grasses, forbs, salt
grass, pickleweed, and other salt-tolerant plants. Minor soils of this association are the Lang, Laugenour, and
Sacramento. The soils of this association are used chiefly for alkali-tolerant, irrigated row crops, field crops, and
pasture plants, and as wildlife habitat. The soils are also used for dry-farmed grain and field crops, dryland
pasture, and recreation areas.

CAPAY-SACRAMENTO-CLEAR LAKE ASSOCIATION

NRCS characterizes the Capay-Sacramento-Clear Lake Association as “moderately well drained to poorly drained
soil located on nearly level topography, characterized by silty clays and clays, and located on basin rims and in
basins.” These soils formed in alluvium derived from sedimentary rock under moderately good to poor drainage.
In uncultivated areas the vegetation is annual grasses and forbs. Capay soils are moderately well drained, and
Sacramento and Clear Lake soils are poorly drained. Minor soils of this association are the Lang, Laugenour, and
Sacramento. Soils may be subject to ponding. The soils of this association are used chiefly for irrigated row crops,
truck crops, field crops, dry-farmed field crops, and pasture. The soils are also used for recreation areas and as
wildlife habitat.
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CORNING-HILLGATE ASSOCIATION

NRCS characterizes the Corning-Hillgate Association as “well-drained soil on gently sloping to moderately steep
topography, characterized by gravelly loams or loams, and located on terraces.” These soils formed in alluvium
derived from sedimentary rock and mixed sources. They have a very slowly permeable subsoil at a depth between
10 and 30 inches. The vegetation is chiefly annual grasses and forbs, although a few oaks can grow and patches of
brush can also occur. The depth to the clay subsoil in both the Corning and Hillgate soils ranges from 10 to

30 inches. Minor soils of this association are the Positas, San Ysidro, and Sehorn. Also found in this association
are a few areas of soil that are moderately deep over clay subsoil, and a few severely eroded areas where the clay
subsoil is exposed. The soils of this association are used chiefly for dry-farmed grain, pasture, range, and
recreation areas, and as wildlife habitat.

The suitability of the soils for particular agricultural uses and their farmland classification (e.g., Prime Farmland)
is described in more detail in Section 3.2, “Agricultural Resources.”
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3.4 GEOMORPHOLOGY, HYDROLOGY, AND WATER QUALITY

This section describes the geomorphology, hydrology, and
water quality conditions in the Yolo Bypass Wildlife Area.

It provides an overview of the historical setting, including the
principal natural and human-caused changes in the Yolo
Basin/Bypass that have occurred over time. It also describes
the key physical and chemical conditions of the Yolo Bypass
that define the Yolo Bypass Wildlife Area’s existing
characteristics.

The following text was developed through a review of
scientific literature and existing data sources, aerial
photography, Yolo Bypass Wildlife Area staff information,
and staff expertise. These sources provided information on the historic and existing geomorphic and hydrologic
conditions and current water quality conditions in the Yolo Bypass Wildlife Area.

HISTORIC LANDSCAPE

The lower Sacramento River from Knights Landing to the Delta, along with its adjacent flood basins (Yolo Basin
to the west and the American Basin to the east) formed a single geomorphic system shaped by tectonic
subsidence, flood borne sedimentary processes, and a rising sea level following the end of the last Ice Age 10,000
years ago. The broad natural levees along the river were built up by the deposition of coarser sediments deposited
during floods and supported a continuous miles-wide corridor of mixed riparian and valley oak riparian forests in
the floodplain meander belt, transitioning to extensive tule marsh extending from the basins to the estuary, as
described below. As the river meandered and banks eroded, large overhanging trees along the riverbank would
fall into the channel creating structurally complex riverine habitat. This dynamic landscape provided high quality
habitat for anadromous fish migrating between the estuary and the upper Sacramento River and for millions of
migratory and resident birds and large and small mammals.

Geomorphology

The historic Yolo Basin (Basin) was a natural depression formed on the Sacramento Valley floor after the last Ice
Age. It was defined to the north and east by the natural levees of the Sacramento River and its distributary
channels, on the west by the edge of the coalesced alluvial fans of Putah Creek and Cache Creek, and to the south
by the tidal tule marshes of the Sacramento River Delta (see Exhibit 1-3). The trough of the Basin was about

12 feet lower than the tops of the adjacent natural levees and was isolated from the river except during larger
flood events that overtopped the natural levees (Phillip Williams and Associates 2005). The area most susceptible
to overtopping was the reach affected by backwater from the Feather River, in the vicinity of the present Fremont
Weir, as shown by Exhibit 3.4-1. Although overtopping of the natural levees in this area would occasionally form
‘crevasses’ that would erode and redistribute sediments, scouring was insufficient to create distributary channels
through the Basin. Only where this influence was felt at the vicinity of Freeport (see Exhibit 3.4-1) would
permanent crevasses form in the natural levee of the Sacramento River allowing the formation of stable
distributary channels like Elk Slough (Exhibit 3.4-1).

The trough of the Basin therefore did not function as a true floodplain that directly interacted with the Sacramento
River as it rose and fell during the winter and spring. Instead it formed a vast mosaic of wetlands that transitioned
from seasonal wetlands in the north, through willow thickets, tule marshes, and backwater ponds, to the
freshwater tidal marshes and slough channels of the estuary to the south. The wetlands were seasonally fed by
runoff and groundwater discharges from the Sacramento River and from Putah and Cache creek alluvial fans to
the west. The Basin was intermittently inundated by large flood overflows from the Sacramento, Feather, and
American rivers and from Putah and Cache creeks. Based on historic maps it appears that permanent wetlands
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formed in low-lying areas characterized by a high water table. Willow thickets grew around the margins and at the
edges of the alluvial fans from about 5 to 10 feet above sea level. An extensive tule marsh occupied the Basin
trough below elevations of about 5 feet above sea level, blending into the tidal tule marsh above Cache Slough
(Exhibit 1-2) at elevations of about 3 feet above sea level. The non-tidal marsh functioned differently from the
tidal portion as it was mapped with no distinct natural drainage channels and probably functioned with lower
flows gradually filtering through the vegetation towards the estuary. This type of wetland would tend to
accumulate alluvial sediment, gradually rising in elevation, and isolating floodplain ponds on its periphery.

Hydrology

The hydrology of the Sacramento River is dominated by the Mediterranean climate of the region with wet
winters, dry summers, and long multi-year periods of extreme wet and drought conditions. The high peaks of the
Sierra Nevada intercepted much of the moisture coming off the ocean and stored it as snow and ice that melted
gradually, generating cold rivers that flowed throughout the dry summers. During periods of high snowmelt and
rainfall, much of the Central Valley became inundated, forming an extensive inland sea that took months to drain
downstream to the Bay-Delta system. In moderate flood years, the river frequently overtopped it banks spilling
into the Yolo Basin. The Basin likely remained inundated in the southerly portions of the Basin until late spring.
During the dry season, river flows were greater than 5,000 cubic feet per second (cfs) (Phillip Williams and
Associates 2006).

The Sacramento River historically was the largest watercourse affecting the Yolo Basin from the north and east
(Central Valley Habitat Joint Venture 1993). Cache Creek, Putah Creek, and Willow Slough were the major
tributaries inflowing to the basin from the west. Flows slowly drained towards the south through a vast array of
wetlands and non-tidal marshes into the tidal marshes of the north Delta. Permanent bodies of water persisted in
the Cache Creek Sink and Putah Creek Sinks.

Historically, Putah Creek frequently overflowed its banks during high flow events in winter and spring (Central
Valley Habitat Joint Venture 1993). Elevated ground water elevations within the Putah Basin contributed to
seasonal floods that resulted in a meandering planform (i.e., condition of a stream as seen in aerial view) with a
gently sloping alluvial fan that formed as a result of accumulated sedimentary deposits. Along the western edge of
the Sacramento floodplain, Putah Creek meandered towards depressions (“sinks”) along the base of the Yolo
Basin. This area is currently referred to as the Putah Creek Sinks. Putah Creek historically supplied substantial
amounts of water to tule marshes within the Basin. Before construction of the Monticello Dam and the subsequent
water regulation, the streams annual discharge into the Basin was approximately 359,000 acre-feet (Central
Valley Habitat Joint Venture 1993). During dry flows, the reduced inflows and discharging groundwater resulted
in intermittent deep pools within its lower reaches.

The Cache Creek Basin was geologically divided into upper, middle, and lower reaches by Clear Lake, the Vaca
Range and the Sacramento Valley floor (Central Valley Habitat Joint Venture 1993). Little is known about the
pre-European condition of lower Cache Creek, however, flows probably ranged from very little runoff during the
summer months to approximately 40,000 cfs during the winter and spring events (Central Valley Habitat Joint
Venture 1993). Historically, the creek transported large amounts of sediment to the valley floor, defining the
northern boundary of the Yolo Basin, as its waters disappeared most of the year into the Cache Creek Sink.

Willow Slough has a small watershed and historically consisted of intermittent swales and sloughs which drained
to the Yolo Basin between Putah and Cache creeks. The slough was fed by groundwater about four miles north of
Putah Creek and terminated several miles southeast of the Cache Creek Sink.
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HUMAN CHANGES TO THE LANDSCAPE
Modifications to Geomorphology

Regular flooding in the Sacramento Valley led to the construction of the Sacramento Flood Control Project that
converted the natural Yolo Basin into the weir regulated Yolo Bypass. The history of this flood control system is
discussed in Section 3.6, “Cultural Resources.”

The Bypass is 41 miles long and is surrounded completely on the east and partially on the west by levees
constructed by the U.S. Army Corps of Engineers (USACE) (Yolo Basin Foundation 2001). Levee construction
began in 1917 and the weirs were completed in 1917 (Sacramento Weir) and 1924 (Fremont Weir). The designs
of the levees meet the calculated water-surface profile of the designed flow, with an extra buffer for freeboard.
A small segment along the western boundary of the Bypass between Putah Creek and County Road (CR) 155
does not have a constructed levee due the sufficient height of the natural ground elevation.

In 1963, a deep water ship channel was constructed along the eastern edge of the Bypass. The material excavated
for this channel was used to construct a second levee along the west side of the channel from the 1-80 causeway to
the southern tip of Prospect Island. This new levee was higher than the existing flood control levee, and thus
serves as the new east levee for the Bypass. The construction of the ship channel decreased the designed
conveyance capacity of the Bypass and increased the impacts of smaller flood events (Yolo Basin Foundation
2001).

There are a variety of small interior levees and berms constructed for local agricultural development that partially
hinder the flood conveyance of the Bypass. These features have been used to prevent the inundation of particular
areas from tidal fluctuations and small floods. The grading of land for such features is controlled by the
Reclamation Board. Examples of major interior levees include the north levees of Little Holland Tract and Liberty
Island.

In addition, the construction of causeways and bridge crossings along 1-80, 1-5, portions of the abandoned
Sacramento North Railroad (SNRR) and the Southern Pacific Railroad (SPRR) also affected flood conveyance in
the Bypass.

The flows in the Bypass produced from the 1986 and 1997 floods roughly equaled the capacity of the Bypass.
Analysis of peak flows indicated that both of these floods approximately equaled that of a 70-year event (U.S.
Army Corps of Engineers 1991; Yolo Basin Foundation 2001). Water surface elevations during the 1986 flood
were only 2 to 3 feet below the crest of the east levee and 2 to 4 feet above the design water surface profile in
some locations (U.S. Army Corps of Engineers 1996). In both the 1986 and 1997 floods, areas west of the Bypass
along the unleveed section were inundated. As a result of these recent floods, some of the levees have incurred
substantial wave damage including slipping and the creation of erosional shelves.

MODIFICATIONS TO HYDROLOGY

Flooding of newly developed agricultural land, aggravated by the cumulative effects of 19th century hydraulic
mining led to the implementation of large-scale flood control projects within the entire Sacramento Basin
(Central Valley Habitat Joint Venture 1993). In 1911, the State Reclamation Board was assigned to coordinate a
basin wide plan for flood control for the entire Sacramento Valley. This project included the construction of a
bypass capable of delivering 500,000 cfs of water through Cache Slough in the north delta and increasing the
Sacramento River capacity to 100,000 cfs from Sacramento to Cache Slough (Central Valley Habitat Joint
Venture 1993). Levees were constructed along both sides of the Yolo Bypass with project completion in 1948.
The Yolo Bypass is the largest flood control bypass in California. It prevents flooding of the City of Sacramento
and other nearby cities and farmland by diverting floodwaters through the Fremont and Sacramento Weirs and
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routing them directly to the Sacramento Delta, just north of Rio Vista, as shown by Exhibit 3.4-1 (Schemel et al.
1996).

The Central Valley Project (CVP) (1938) and the State Water Project (SWP) (1951) were also designed as part of
the Sacramento Valley Flood Control system (Central Valley Habitat Joint Venture 1993). Their purpose was to
improve the imbalance in water supply between the northern and southern parts of the state. This project included
20 reservoirs and 1,100 miles of canals in the Sacramento, Trinity, Feather, American, and San Joaquin river
basins. The CVP featured reservoirs created by Shasta Dam on the Sacramento River, Whiskeytown Dam on
Clear Creek, and Folsom Dam on the American River. The SWP featured the reservoir at Oroville on the Feather
River.

In 1957 the U.S. Bureau of Reclamation constructed Monticello Dam on Putah Creek, located 10 miles upstream
of Winters, California. The reservoir (Lake Berryessa) has a capacity of 1.6 million acre-feet, which is
approximately four times the average annual runoff of Putah Creek. This large capacity has decreased the 100-
year peak flow from 90,000 cfs (pre-dam) to 32,300 cfs (post-dam). The large decrease in peak flows and annual
discharge has decreased sediment influx and capacity, essentially dried out the Putah Creek Sinks and prevented
additional alluvial fan formation. Since the 1950’s, there has been no significant change in channel alignment
downstream of Lake Berryessa (U.S. Army Corps of Engineers and CALFED Bay-Delta Program 2002).

Cache Creek drains approximately 1,290 square miles as it travels nearly 80 miles from its natural outlet from
Clear Lake to its confluence with the Yolo Bypass. Flows have been controlled by the Indian Valley Reservoir on
the north fork of Cache Creek since 1974 and by the Clear Lake Dam since 1913. Gravel mining, extensive
grazing, and naturally erodible soils in the watershed contribute to a high sediment yield with an annual average
suspended-sediment load of approximately 1.5 million tons per year (Jones et al 1972). The approximately two
square-mile Cache Creek Settling Basin (constructed in 1937) was designed to catch this sediment before it
entered the Yolo Bypass. In 1993 the USACE completed a reconstruction of the Settling Basin by enlarging it and
removing several million cubic yards of sediment. Before this reconstruction, accumulated sediment had filled the
Settling Basin, allowing substantial quantities of sediment to reach the Bypass (Central Valley Habitat Joint
Venture 1993).

The Colusa Drain was connected to the Bypass via the artificial overflow channel Knights Landing Ridge Cut
(Yolo Basin Foundation 2001). The Drain has a watershed area of 130 square miles, receiving input from all the
creeks flowing from the Coast Range between Knights Landing and Stony Creek. The Drain transports drainage
and irrigation water nearly 70 miles between Stony Creek and Knights Landing along the west side of the
Sacramento River (Exhibit 3-2). The drain released water to the Sacramento River from a set of gates (constructed
1930) that maintain a constant upstream (drain side) water elevation of 25 feet (0 ft USACE datum = -3 ft MSL).
The design allows for a backwater condition along the entire length of Knights Landing Ridge Cut which
facilitates water for irrigation. To prevent water from flowing into the Bypass, a berm is constructed at the Bypass
end of Knights Landing Ridge Cut. Flows entering the Sacramento River through the Colusa Basin Drain are
measured by the DWR. When flows on the Sacramento River increase to 25 feet, the Colusa Drain closes and
flows move through the Knights Landing Ridge Cut to the Bypass. These flows are not gaged but DWR does
operate a second gage about halfway down the Drain where it crosses Highway 20.

3.4.1 EXISTING GEOMORPHOLOGY
SEDIMENT INPUT INTO THE YOLO BYPASS

Wright (2004) studied the changing trends of sediment yield within the Sacramento Basin for the period from
1957 to 2001. By examining the discharge and sediment yields on the Sacramento River upstream and
downstream of the Fremont and Sacramento Weirs, which allow sediments to enter the Yolo Bypass, he was able
to make the following conclusions:
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» There is a very high probability of a decreasing trend in suspended-sediment discharge for a given flow.
» The annual suspended sediment yield has decreased by one-half from 1957 to 2001.
» During the largest flood events, peak sediment concentrations have decreased with time.

» The three largest reservoirs in the watershed have accumulated a mass of sediment of the same order of
magnitude as the decreases in suspended-sediment yield from 1957 to 2001.

It has been suggested that this decreasing trend in suspended-sediment discharge is a result of reservoir
sedimentation, bank protection measures, and the gradual depletion of stored hydraulic mining sediments.
Although the data used to make these conclusions have been derived from the main stem of the Sacramento
River; it is reasonable to suggest that the same trends will hold for sediment input into the Yolo Bypass through
the Fremont and Sacramento Weirs.

If the balance between sediment supply and transport capacity has reached equilibrium, there should be a minimal

change in sediment input into the Bypass in the future. However, changes in factors such as logging, levees,
urbanization, and agricultural practices can have the potential to increase future sediment yield (Wright 2004).

3.4.2 EXISTING HYDROLOGY

SURFACE WATER HYDROLOGY

Current Operation of the Yolo Bypass

The Yolo Bypass provides a direct path from the confluence
of the Sacramento and Feather Rivers and the Sutter Bypass to
the Sacramento River Delta. Flow is diverted from the
Sacramento River into the Bypass when the stage exceeds
33.5 feet (corresponding to 56,000 cfs at Verona). Diversion
of the majority of Sacramento River, Sutter Bypass, and
Feather River floodwaters to the Yolo Bypass from Fremont
Weir controls Sacramento River flood stages at Verona.
During large flood events, 80% of the Sacramento River flows
are diverted into the Bypass. The Sacramento River at the
Fremont Weir has natural levees on the unprotected right

- —!  (south) bank, and out of bank flows disperse through a series
of tree covered areas of higher ground dissected by distributary channels until reaching the upper end of the
Fremont Weir. The high ground and distributary channels regularly shown on old maps of the area are considered
natural apart from being maintained through the periodic removal of sand deposits by DWR.

The area between the Fremont Weir and the Sacramento River is one of high sediment deposition, as fast moving
water from upstream meets slower moving water in the Yolo Bypass. Once water overtops the Sacramento River
levees and the Fremont Weir, it flows into the Bypass. In high flow years, additional water can enter the Bypass
via the Sacramento Weir. This weir is controlled so that flow can be released once the Sacramento River stage at
Sacramento’s | Street Bridge reaches 27.5 feet (corresponding to 98,000 cfs). Because the design flood capacity
of the American River (115,000 cfs) is 5,000 cfs higher than that of the Sacramento River channel past downtown
Sacramento, the Sacramento Weir is a critical component of the project to keep flood control project runoff at safe
water levels. The Sacramento Weir and Yolo Bypass are designed and managed to divert an equivalent volume of
water from the Sacramento River as that joining it downstream from the American River, to maintain equal flood
levels either side of the American River confluence. In practice, during large flood events, approximately 15% of

EDAW Yolo Bypass Wildlife Area Land Management Plan
Geomorphology, Hydrology, and Water Quality 3.4-6 California Department of Fish and Game



the flow from the American River can pass upstream on the Sacramento River and enters the Sacramento Bypass
(California Department of Water Resources 2003).

The weir gates are closed as rapidly as practicable once the stage at the weir drops below 25 feet. This provides
“flushing” flows to re-suspend sediment deposited in the Sacramento River between the Sacramento Weir and the
American River during the low velocity flow periods in that reach when the weir is open during the peak of the
flood event (California Department of Water Resources 2003).

Once water has entered the Bypass it accumulates in the lower eastern side in the area occupied by the Tule Canal
(from one mile south of the Fremont Weir to 1-80) and the Toe Drain (from 1-80 to Liberty Island). These
constructed channels lie adjacent to the flood levees on the eastern boundary of the Bypass and collect water from
the west side tributaries, primarily Knights Landing, Cache Creek and Putah Creek (Exhibit 3.4-2 depicts natural
color bands from tributaries into the flooded Yolo Bypass). Water leaves the Yolo Bypass either via the Toe Drain
or Liberty Cut at Prospect Slough via Shag Slough or over the southern end of Liberty Island to Cache Slough.

Flood Hydraulics of the Yolo Bypass

As part of the Sacramento River Flood Control Project, the flood conveyance of the Bypass has been defined for
the 100-year flood event. By default, the design water surface profile is the standard by which any future land use
modifications within the Bypass, to include those in the Yolo Bypass Wildlife Area, will be judged (U.S. Army
Corps of Engineers 2003). The USACE is in the process of finalizing a two-dimensional hydraulic model

(RMAZ2) of the Bypass for the purpose of assessing the impacts of proposed land use changes, such as ecosystem
restoration within the Yolo Bypass Wildlife Area, on flood conveyance as well as cumulative impacts on flood
conveyance (U.S. Army Corps of Engineers 2006). Typical Manning’s n values and designs flows for future
modeling of the Bypass are provided below. Manning’s n values are relative values representative of roughness
(resistance to the flow of water) in a channel due to vegetation or other features and are used to calculate measures
of flow in rivers and creeks in terms such as velocity and river stage (elevation).

Table 3.4-1 displays the typical roughness conditions or Manning’s n values representative of each land use
during the mid-to-late winter flood season within the Bypass. These values were developed based on engineering
judgment and model calibration (January 1997 flood) during the USACE’s development of the hydraulic model of
the Bypass (U.S. Army Corps of Engineers 2006). Roughness is also affected by the configuration patterns of
vegetation. Trees grown in a linear fashion in line with predominant flows present less resistance than a line of
trees grown perpendicular to the flow of flood waters.

Table 3.4-1
Land Uses and Flood Season Manning’s n Values
Land Use Manning’s n Value
Open water 0.025
Fallow agricultural fields 0.030
Pasture 0.040
Native grass 0.045
Maintained levee slope 0.040
Tules 0.045
Mixed grassland/riparian 0.070
Riparian 0.085
Dense riparian 0.120
Bridge crossing 0.070

Source: U.S. Army Corps of Engineers 2006
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Table 3.4-2 displays the boundary conditions for the hydraulic model during the design flood. Tributary inflows
were computed by the USACE as the difference between the Bypass design flows upstream and downstream of a
given tributary.

Table 3.4-2
Yolo Bypass Boundary Conditions
Inflow Boundary Discharge (cfs)
Fremont Weir 343,000
Knights Landing Ridge Cut 19,000
Cache Creek (Settling Basin) 15,000
Sacramento Weir 100,000
Willow Slough Bypass 3,000

Source: U.S. Army Corps of Engineers 2006

Flood Inundation of the Yolo Bypass

In an effort to quantify the historical frequency, depth, and duration of inundation in the Bypass, stage data was
analyzed from the Lisbon Weir. The Lisbon Weir is located in the Toe Drain in the southern section of the Bypass
and DWR has recorded stage here since 1935. The stage at the gage site is tidally dominated and oscillates
between 3-7 feet USACE (USACE datum). Flood flows entering the Bypass are initially contained within a small
perennial channel at the northern end (that becomes the East Toe Drain further to the south), but begins to
inundate the floodplain when the discharge exceeds 3,530 cfs or 11.5 feet (USACE datum). Exhibit 3.4-3 displays
the times when the stage at Lisbon exceeded 11.5 feet during water years 1935-1999. Inundation occurred in 71%
of the years and was uniformly distributed throughout this period. It should be noted that the record number of
consecutive years with and without inundation, six years each, both occurred during the period from 1985-1999,
which may indicate increased variability in flood hydrology during the recent period.

Exhibit 3.4-3a displays the duration of inundation for each water year from 1935-1999. The seasonal duration of
inundation for this period varied from 0 to 135 days. Exhibit 3.4-3a also displays the maximum stage recorded for
each year at the Lisbon gage. The stage during the February 1986 and January 1997 floods were both 2.5 feet
higher than any other year on record. Exhibit 3.4-4 displays a correlation in the relationship between maximum
stage and duration of inundation for the smaller floods during this period. This correlation shows that the higher
the stage produced for a given small flood event, the longer the Bypass will be inundated. It is important to note
that, in an effort to avoid exceeding the design stage, releases from reservoirs during major floods are typically
controlled by increased duration rather than an increased release rate (Yolo Basin Foundation 2001).

The timing of inundation is of utmost importance to agricultural interests within the Bypass. Inundation in late
spring or early fall, although very rare, can have disastrous impacts on unharvested or newly planted crops.
Additionally, flooding during this period may trigger the production of tremendous humbers of mosquitoes.

In late spring, inundation occurred after May 10th in only four years between 1935 and 1999 with three of the
four occurring since 1990. This recent change has led some to suggest that changes in climate, hydrology or
reservoir operations have occurred. The spring floods of 1998 produced the latest (June 10, 1998) and longest
duration of inundation. This late spring flood caused substantial economic losses to farmers in the Bypass.

Early fall floods are extremely rare in the period of record, having occurred only once (October 14, 1962) prior to
November 18.
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Oct Nov Dec Jan Feh Mar Apr May Maximum stage (feet)

Season of | 510152025 | 510152025 | 510152025 | 510152025 | 510152025 | 510152025 | 5 10152025 | 5 10152025 | at Lisbon Gage
1934 - 35 ey I — — - 17.5
1935-36 | b el — : 19.5
1936-37 — —_— - -~ 15.1
1937-38 |1 [—— : s 21,0 (inundation ended June 2) |
1938-39 |—— . L1 L Notinundated
1939-40 — - 225
1940-41 |+ —— = it 202
1941 -42 — 1208
1942-43 —— 101
1943 -44 —— +——— Not inundated
1944 - 45 |~ i 16.8
1945-46 — : 18.5
1946 - 47 : Nt inundated
1947 - 48 — — 12,9
1948-49 — ——— 13.3
1949-50 — - 15.6
1950 - 51 i 20.2
1951-52 |— : 17.9
1952-53 |—— ——— 18.4 [
1953-54 [ 154 |
1954 -55 |— it Not inundated
1955-56 — ——— 234
1956 - 57 [ | 16,2 |
1957 - 58 —— — {211
1958-59 ——— ——— 16.8
1959 - 60 —— ——117.8
1960 - 61 : : Net inundated
1961-62 |— : 13.5
1962 -63 |—— = 1225 |
1963-64 —— 1 Not inundated r
1964 -65 |— : 24.7
1965 - 66 - Net inundated
1966 - 67 | : 206
1967 -68 ——— i 145
1968-69 ——— 207
1989-70 ——— —— 1739
1970-71 |~ i—i—— 15,6
1971-72 | +———| Notinundated
1972-73 —— 1197 |
1973-74 —— ——— 216 ;
1974-75 — Lt 158 !
1975-76 | +———| Not inundated
1976-77 |— i Not inundated ARy
1977-78 [—— —— 184 518 |
1978-79 | {118 g%z |
1979-80 —— ——— 224 §18: |
1980-81 [ : t—i—|Notinundated € | £ |
1981-82 — 2 it 19.9 aego |
1982-83 [ : 242 giz8 |
1983-84 |—— : : : rlzes 2245 |
1984-85 — R i | Not inundated mgé'g_:
1985-86 | —— : 2 i———| 27.5 RECORD 5—5?;‘%7_
1986-87 |— = : ; ‘- Netinundated  F2 32|
1987-88 |11 B ; 1 1 +——1—| Not inundated E508_ |
1988-89 |——— I : et e i Not inundated gsEd |
1989-90 T 1 f ; ——{ Notinundated S 88 |
1990-91 [— —r ; ; ; +———{ Not inundated
1991-92 — —r : : — d |
1992-93 [ T le-l—ﬁ Fl—f—.ﬂﬁ' 1 118
1993-94 [ i T S — i I I T | Mot inundated
1994-95 |  eee—— ; — 20
1995-96 | T e ——— ] - 20.0
1996-97 | - ———— : T
1997-98 ——— B e i = : : —— 23.3
1998 - 99 —— —— —— = = =1 — 17.4
1999-00 — T I 7 Z ]
2000-01 (— R R : :
2001-02 O B i : ; ]

510152025 | 510152025 | 510152025 510152025 | 510152025 | 510152025 | 510152025 | 510152025 ry |

Oct Nov Dec Jan Feb Mar Apr May
Data compiled from records of DWR stream gaging station "Yolo Bypass near Lisbon". Datum: 0 = 0 feet U.S.E.D. Period of record: 1974-present. Assumed overflow of
Bypass at stage above 11.5 on the Lisbon gage. Source: State of California, Department of Water Resources.

Source: Yolo Basin Foundation 2001

Periods of Inundation at Lisbon Weir Exhibit 3.4-3
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Duration of Inundation at the Lisbon Gage
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Recent Changes in Flood Inundation of the Yolo Bypass

The 15-year period from 1985 and 1999 has been marked by several record breaking hydrological events

(‘Yolo Basin Foundation 2001). These include two record breaking floods and a record number of consecutive
years with and without inundation. Due to these most recent events, many have hypothesized that flood operations
have changed, climate has changed, or urbanization has substantially altered runoff. In an effort to determine
whether the suspected changes have occurred, historic time series of peak flows, annual discharge, and inundation
duration were examined. A linear regression analysis was performed on (duration and stage) (Exhibit 3.4-3a).
Neither data set revealed a relationship confirming these changes have taken place.

An analysis of the “four rivers index,” which combines hydrologic data for the Sacramento, American, Yuba, and
Feather River systems to establish an annual indicator of water availability in the Sacramento Basin, was used to
determine if climate change was responsible for the recent extreme hydrologic trends (Yolo Basin Foundation
2001). This analysis involves the correction of flows on the Sacramento, American, Yuba, and Feather rivers to
account for changes in storage, diversion, and evaporation in reservoirs. Exhibit 3.4-5 displays the corrected
runoff for the 1906-1999 water years. No long term trends were observed, but statistical analysis revealed that
runoff variability has been greater in the last 30 years than the 30 years preceding (Dettinger et al. 1995).

In an effort to examine the potential change in reservoir operations, the relationship between unimpaired runoff
and the duration of inundation is plotted in Exhibit 3.4-6. The results of this graph show that the same relationship
exists for the recent period as does for the years prior. If there were significant changes in reservoir operations, the
trends would have likely changed over the period of record.

Folsom Reservoir has undergone considerable changes in its flood operations since the 1986 flood. After the 1986
flood, it was decided to increase the storage volume from 400,000 acre-feet to a variable volume up to

670,000 acre-feet (Yolo Basin Foundation 2001). During major floods, this increased capacity has lessened the
peak flows and thus decreased the stage in the Bypass during those flood events. During medium flood events, the
additional capacity in Folsom has allowed for an overall decrease in the combined peak flows released from all
reservoirs. Overall, the results of these and other analyses indicate that flood management has not changed from
1985 to 1999.

Low Flow Inundation

The major inputs to the Bypass are the Fremont and Sacramento Weirs, Knights Landing Ridge Cut, Cache
Creek, Willow Slough, and Putah Creek. By comparing the magnitude and timing of the inundation in the Bypass
at Lisbon Weir with the magnitude and timing of these inputs, the relative significance of each input for
inundation potential can be identified. Exhibits 3.4-7 and 3.4-8 compare the maximum daily flows at the
Sacramento and Fremont Weirs, Putah Creek, and Cache Creek to the inundation at Lisbon Weir for each water
year from 1935 to 1999. Inundation at the Lisbon Weir showed a strong relationship with the years the Fremont
Weir was active and there is also a relationship between the duration of the inundation and the magnitude of the
weir flow. Flows through the Sacramento Weir were of a lesser magnitude, although there was a significant
relationship between inundation at Lisbon and weir activity.

The timing of the Fremont Weir activity provides further evidence of its pivotal role in inundation of the Bypass.
Exhibit 3.4-9 plots the periods of activity of the Fremont Weir from 1935 to 1999. A comparison of this chart to
the equivalent chart of inundation events at the Lisbon Weir (Exhibit 3.4-3) reveals a direct correlation between
Fremont Weir activity and Bypass inundation. There is a lag of approximately two days from the initial weir
activity to inundation, and inundation may lag 5-10 days after weir activity ceases. Very short periods of weir
activity do not necessary result in inundation at the Lisbon Weir.
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Fremont and Sacramento Weir Maximum Daily Flow and
Yolo Bypass Inundation 1935-1999 Exhibit 3.4-7
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Maximum Daily Flow, Cache Creek at Yolo, CA
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Putah and Cache Creeks Maximum Daily Flow and Yolo Bypass Inundation 1935-1999  Exhibit 3.4-8
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1934 - 35
1935 - 36
1936 - 37
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1939 - 40
1940 - 41
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1951 - 52
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Data compiled from records of DWR stream gaging station "Sacramento River at Fremont Weir, West End”. Datum: 0 = 0 feet U.S.E.D.
Period of record: 1934-present. Crest elevation = 33.50 feet. Source: State of California, Departrment of Water Resources.
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Periods of Fremont Weir Activity
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Daily flow hydrographs can be useful in identifying the relative contributions of the six sources of inflow to the
Bypass. Inflows from Cache Creek, Fremont and Sacramento Weirs are gauged, and the data can be used without
adjustment. Yolo Basin Foundation (2001) developed daily flow time series for ungaged sites and sites with
missing data by estimating inflow using a variety of methods involving subtraction or addition of flows at
upstream gages, watershed runoff correlations based on rainfall and drainage areas, and adjustments for seepage
losses. Additional detail on these methodologies can be found in the Yolo Basin Foundation 2001 report. Selected
results are summarized below.

Exhibit 3.4-10 shows hydrographs of daily flows during a moderately wet period from 1995 to 1998. Flows from
the Fremont and Sacramento Weirs, Knights Landing, Cache Creek, Willow Slough, Putah Creek and the Bypass
flow at I-5 are shown consecutively in the top four hydrographs with the hourly stage at Lisbon shown at the
bottom. The Y axis scales are 12 times larger for the 1-5 and Bypass flows than for the other tributaries. The
smaller floods and low flows for this same period can be viewed more easily in Exhibit 3.4-11 with the Y axis
expanded 10 times (Yolo Basin Foundation 2001).

The examination of the Sacramento and Fremont Weir hydrographs reveal that Sacramento Weir is only active
during periods when the Fremont Weir has been active. It also shows the Sacramento Weir flows are of a lesser
magnitude and are shorter in duration than that of the Fremont. These relationships hold true for the entire period
of record, revealing that the Sacramento Weir only contributes to the inundation already produced by Fremont
Weir during large flood events.

The hydrographs reveal that Putah Creek tends to produce few high-flow events which are likely to occur in
succession during wet years. This is likely due to the presence and operation of flows at the Monticello Dam
(Lake Berryessa) and downstream at the Putah Diversion Dam (Lake Solano). Willow Slough is unregulated and
produces a large number of small peak runoff events.

During dry periods when the weirs are not active, the four remaining tributaries have the potential to produce
localized flooding within the Bypass. Exhibit 3.4-12 shows hydrographs of daily flows during a dry period from
1987 to 1990, when the weirs were not active (Yolo Basin Foundation 2001). The inputs from Putah Creek and
Willow Slough were about 1,200 cfs and 1,500 cfs, respectively, in January 1985, while combined inputs from
Cache Creek and Knights Landing Ridge Cut were approximately 5,000 cfs in January 1981 and January 1988.
Putah Creek flows are often exceeded by Willow Slough inflows during small flood events when Lake Berryessa
isn’t releasing.

The tributaries were also examined for their contribution to localized flooding by comparing the increase in stage
at the Lisbon gage to the magnitude of peak flows during dry periods when the weirs were not active. Daily
discharge from Cache Creek are matched with hourly stage at the Lisbon Gage during the 1988 water year (weirs
not active) as displayed in Exhibit 3.4-13. The peak events in December and January increased the stage at Lisbon
by about 1.5 feet over its normal range. The importance of the tributaries on localized flooding is further
demonstrated in Exhibit 3.4-14 which plots the increases in stage at the Lisbon Gage against peak flows on Cache
Creek for similar events. For every 2,000 cfs of increased flow on Cache Creek, the stage at Lisbon increases
approximately 1 foot (Yolo Basin Foundation 2001).

Local climatic conditions along with groundwater elevations can have implications on the extent of low flow
inundation and creation of seasonal wetlands. Exhibit 3.4-15 displays the temperature, precipitation, and
evapotranspiration regime from selected areas within the Yolo Basin. These data show that over the annual cycle,
as temperature increases there is a corresponding increase in evapotranspiration and a decrease in precipitation.
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GROUNDWATER HYDROLOGY

The Yolo Bypass Wildlife Area is contained within the Sacramento Valley Groundwater Basin. Within this
Groundwater Basin, the Yolo Bypass and Yolo Bypass Wildlife Area are located on the eastern edge of the Yolo
and Solano Subbasins as mapped in DWR Groundwater Bulletin 118 as shown by Exhibit 3.4-16.
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Groundwater Subbasins According to DWR Bulletin 118 Exhibit 3.4-16

Yolo Subbasin

The Yolo Subbasin is located primarily within Yolo County, bounded on the east by the Sacramento River, on the
west by the Coast Range, on the north by Cache Creek, and on the south by Putah Creek. The Subbasin slopes
gently from west to east with elevations ranging from 400 feet in the west to near sea level on the eastern edge.

The hydrogeologic formations relevant to the Yolo Bypass include flood basin deposits and recent stream channel
deposits. The flood basin deposits consist of silts and clays and are generally between 100-150 feet thick with low
permeability. The recent stream channel deposits consist of unconsolidated silt, fine- to medium-grained sand,
gravel and cobbles (embedded in finer material) and are generally up to 150 feet thick with high permeability.
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The channel deposits occur along the Sacramento River, Cache Creek, and Putah Creek and often lie above the
saturated zone.

The subsurface flow within this Yolo Subbasin is obstructed from east to west by an anticlinal ridge oriented
northwest to southeast. Subsurface outflow sometimes moves from the Yolo Subbasin into the Solano Subbasin to
the south. Subsurface flow may also move beneath the Sacramento River to exchange with the South and North
American River Subbasins.

Groundwater levels are impacted by periods of drought due to increased pumping and less surface water recharge,
but recover quickly during wet years. Long term trends do not indicate any substantial decline, with the exception
of localized pumping depressions in the vicinity of Davis, Woodland, and the Dunnigan/Zamora areas.

SOLANO SUBBASIN

The Solano Subbasin is bounded by Putah Creek to the north, the Sacramento River to the east, the North
Mokelumne River to the southeast, and the San Joaquin River to the south. Elevations range from 120 feet in the
northwest to sea level in the south.

The relevant hydrogeologic formations are similar to those of the Yolo Subbasin and occur along the Sacramento,
Mokelumne and San Joaquin rivers and the upper reaches of Putah Creek. In the southern Delta region, the flood
basin substrate contains a high proportion of peat, attesting to thousands of years of inundation. Over the past
150 years, as Delta islands have been drained and converted to agricultural use, the peat soils have subsided
substantially.

The general subsurface flow direction is from northwest to southeast. Water level trends are similar to that of the
Yolo Subbasin, but with large pumping depressions between Davis and Dixon.

3.43  WATER QUALITY

This section analyzes current water quality conditions in the Yolo Bypass Wildlife Area including the Yolo
Bypass associated canals, Cache Creek, Willow Slough, Putah Creek and more generally in the greater
Sacramento River drainage and Delta. Waters within and downstream of the Yolo Bypass Wildlife Area

(i.e., Yolo Bypass) serve several beneficial uses, each of which has water quality requirements and concerns
associated with it. These beneficial uses include habitat for fish and aquatic organisms, as well as a source of
water for municipal, agricultural, recreational, and industrial uses. Water quality variables of particular concern in
the Yolo Bypass are discussed in detail below.

GENERAL WATER QUALITY

Water quality in the Yolo Bypass, and more specifically the Yolo Bypass Wildlife Area, is influenced by a
number of sources and processes. During flood events, water enters the Bypass from the Sacramento, Feather, and
American rivers via the Fremont and Sacramento weirs. Other major inputs to the Bypass include, from north to
south, the Knights Landing Ridge Cut (i.e., Colusa Basin Drain), Cache Creek, Willow Slough, and Putah Creek.
Urban stormwater runoff and wastewater treatment facility discharges come from the University of California
Davis campus and the cities of Davis and Woodland (City of Woodland 2005).

Basin Plan Beneficial Uses

Beneficial uses of water in the Yolo Bypass are legally designated by the Central Valley Regional Water Quality
Control Board (Central Valley RWQCB) in the Sacramento-San Joaquin River Basin Plan (Basin Plan) (Central
Valley RWQCB 1998). Beneficial use designations determine the applicable water quality objectives. In addition
to the beneficial uses for the Yolo Bypass, there are additional and different beneficial uses for the water bodies in
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and near the Bypass and/or Yolo Bypass Wildlife Area such as Cache Creek, Putah Creek, and the Delta.
Consequently these additional beneficial uses are also considered. Between these water bodies, almost every
beneficial use designation applies. The various beneficial uses include:

Agricultural Supply,

Water Contact Recreation,
Non-contact Water Recreation,
Warm Freshwater Habitat,
Cold Freshwater Habitat,
Spawning, and

Wildlife Habitat.

Yy vV VvV VY VY VvYY

An additional beneficial use, municipal and domestic supply does not apply to the Bypass but does apply to Cache
Creek and Putah Creek upstream and to the Delta downstream.

Impaired Water Bodies

Under Section 303(d) of the Clean Water Act (CWA), states are required to develop lists of water bodies that
would not attain water quality objectives after implementation of required levels of treatment by point source
dischargers (municipalities and industries).

Section 303(d) requires that the state develop a total maximum daily load (TMDL) for each of the listed
pollutants. The TMDL is the amount of loading that the water body can receive and still be in compliance with
water quality objectives. The TMDL is also a plan to reduce loading of a specific pollutant from various sources
to achieve compliance with water quality objectives. The TMDL prepared by the state must include an allocation
of allowable loadings to point and nonpoint sources, with consideration of background loadings and a margin of
safety. The TMDL must also include an analysis that shows the linkage between loading reductions and the
attainment of water quality objectives. EPA must either approve a TMDL prepared by the state or disapprove the
state’s TMDL and issue its own. After implementation of the TMDL, it is anticipated that the problems that led to
placement of a given pollutant on the Section 303(d) list would be remediated.

The Yolo Bypass is not listed as impaired; however, TMDLSs are in various stages of development and
implementation for water bodies both upstream and downstream of the Yolo Bypass Wildlife Area (Table 3.4-3).

Sacramento River—Yolo Bypass and Associated Canals

Water quality of the Sacramento River is closely monitored to assess suitability for potable, agricultural, and
wildlife/fisheries uses. Water quality of the Sacramento River, from Knights Landing to the Delta, was
determined to be impaired by diazinon, mercury, and unknown toxins by the U.S. Environmental Protection
Agency (USEPA) under Section 303(d) of the CWA (U.S. Environmental Protection Agency 2003). In 2003, the
Central Valley RWQCB adopted a TMDL limit on discharges of diazinon to the Sacramento and Feather rivers
(Central Valley RWQCB 2003). TMDLs for mercury and other toxins are currently under development.
Pesticides from agricultural use are also contaminants of concern to water quality of the Sacramento River.
Maximum concentration levels (MCLSs) for pesticides such as thiobencarb and molinate have been developed by
the Central Valley RWQCB (Yolo County Water Resources Assessment 2004).

To determine the effect of incoming discharges on water quality of floodwaters within the Yolo Bypass and the
Sacramento River, the U.S. Geological Survey (USGS) conducted studies during 2000 and 2004—2005 (the 2004—
2005 focused specifically on pesticides in water and sediment) (Schemel et al. 2002; Smalling et al. 2005).
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Table 3.4-3
Clean Water Act Section 303(d) List of Impaired Waters Associated with the Yolo Bypass
Water Body Pollutant / Stressor Priority Potential Source(s) TMDL Status
Sacramento River (Red Unknown toxicity Low Unknown No activity
Bluff to Knights Landing)
Sacramento River (Knights Diazinon* High Agriculture Adopted
Landing to the Delta) Mercury Medium Resource extraction No activity
Unknown toxicity Low Unknown No activity
Feather River (Lake Diazinon* High Agriculture, Urban Adopted
Oroville Dam to Runoff/Storm Sewers
Confluence W'.th Group A Pesticides Low Agriculture No activity
Sacramento River)
Mercury Medium Resource extraction No activity
Unknown toxicity Low Unknown No activity
Colusa Basin Drain Azinphos-methyl Medium Agriculture No activity
Carbofuran/Furadan Low Agriculture No activity
Diazinon Medium Agriculture Adopted
Group A Pesticides Low Agriculture No activity
Malathion Low Agriculture No activity
Methyl Parathion Low Agriculture No activity
Molinate/Odram Low Agriculture — irrigation No activity
tailwater
Unknown Toxicity Low Agriculture No activity
Cache Creek Mercury Medium Resource extraction 2nd draft staff
completed
Unknown toxicity Low Unknown No activity
Lower Putah Creek Mercury Low Resource extraction No activity
Delta (eastern portion) Mercury Medium Resource extraction Draft staff report
complete
Unknown toxicity Low Unknown No activity
Chlorpyrifos and High Agriculture, Urban Draft staff report
Diazinon Runoff/Storm Sewers in progress
DDT Low Agriculture No activity
Group A pesticides Low Agriculture No activity
' Recommended for delisting
Source: City of Woodland 2005; Central Valley RWQCB 2002
Yolo Bypass Wildlife Area Land Management Plan EDAW
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Sampling of physical and chemical parameters in 2000 during high flows where runoff from agricultural fields
and tributaries were deposited to the Bypass concluded that, after initial draining of the floodplain after a large
storm, the concentration of chemical contaminants within the Bypass is influenced directly by discharges from
Cache Creek and the Knights Landing Ridge Cut. High concentrations of nutrients and contaminants, perhaps
from abandoned mines and agricultural fields, were detected at discharge points from these sources. Spring rains
flushed accumulated nutrients to the tidal area of the Sacramento River. The study recommended the addition of
fresh water to perennial reaches of the Bypass to increase habitat quality for aquatic species (Schemel et al. 2002).
The City of Woodland discharges its wastewater effluent to the Tule Canal, which flows to the Yolo Bypass.

Sampling conducted during 2004—2005 resulted in the detection of thirteen current-use pesticides in surface water
samples collected during the study. The highest pesticide concentrations detected at the input sites to the Bypass
corresponded to the first high-flow event of the year. The highest pesticide concentrations at the two sites sampled
within the Bypass during the early spring were detected in mid-April following a major flood event as the water
began to subside. The pesticides detected and their concentrations in the surface waters varied by site. The highest
number of pesticides was detected in the suspended sediments compared with bed sediments and surface water.
With the exception of a few compounds, the same pesticides were detected in the sediment and the water, and
correlate with the agricultural use in each of the different watersheds. Measured pesticide concentrations varied by
site/source watershed; however, Knights Landing Ridge Cut (i.e., Colusa Basin Drain) and Willow Slough
generally appeared to have the highest concentration inputs into the Bypass (Smalling et al. 2005).

Cache Creek

Erosion and groundwater discharge from marine sediments have resulted in release of boron and mercury to the
Cache Creek watershed. Mercury contamination from past mining activities, erosion of naturally occurring
mercury latent soils, geothermal springs, and atmospheric deposition near Clear Lake and at tributaries to Cache
Creek have contaminated sediments and water (Central Valley RWQCB 2004). Elevated quantities of mercury
travel through the creek channel during high flows. Consequently, mercury has been detected in the Yolo Bypass.
The Cache Creek watershed is a significant source of mercury in the Sacramento-San Joaquin Delta (Central
Valley RWQCB 2004). The Central Valley RWQCB adopted a TMDL to limit discharges of mercury to Clear
Lake and Cache Creek. A fish consumption advisory is in effect for Clear Lake fish to protect human health due
to concerns of bioaccumulation of mercury in fish tissue (Office of Environmental Health Hazard Assessment
1994). Clear Lake is also listed as impaired by elevated levels of nutrients. Cache Creek is also impaired by
unknown toxicity (U.S. Environmental Protection Agency 2003).

Boron concentrations typically range from 0.7 milligrams per liter (mg/L) in the spring to 2.2 mg/L in the winter,
and the average concentration during the irrigation season is less than 1.0 mg/L (Yolo County Water Resources
Assessment 2004).

Willow Slough

The Yolo County RCD is initiating a program to monitor suspended sediment, nutrient, and water level at

4-6 sites along Willow Slough. Previous monitoring studies conducted by the County Department of Health
Services and UCD noted invertebrate and algae impairment from unknown causes and sources. The City of Davis
discharges its treated wastewater effluent to Willow Slough Bypass. The Central Valley RWQCB requires
municipal dischargers such as the City of Davis to regularly perform effluent and receiving water toxicity testing
for invertebrates and algae. Pesticide concentrations in Willow Slough waters have been measured to be above
other Bypass tributary water bodies (Smalling et al. 2005).

Putah Creek
Much like the Cache Creek watershed, the Putah Creek watershed contains high concentrations of mercury and

boron. During low flows in summer months, Putah Creek flow is dominated by effluent downstream of UCD
wastewater treatment plant outfall. Lower Putah Creek, downstream of Lake Solano, is listed as impaired by
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mercury (originating from old mines in the upper watershed) on the US EPA 303(d) list (U.S. Environmental
Protection Agency 2003). Water temperature monitoring by UCD documented seasonal warming profiles
downstream of the Putah Diversion Dam (PDD), diurnal temperature fluctuations, and localized thermal
stratification (Yolo County Water Resources Assessment 2004). Pesticide concentrations in Putah Creek were
generally low relative to other sites in the 2004—2005 study. The only exception was concentrations measured in
bed sediments, which were higher than at most other locations (Smalling et al. 2005).

Knights Landing Ridge Cut (Colusa Basin Drain)

The Colusa Basin Drain (Drain) watershed comprises nearly 1,620 square miles in the Sacramento Valley, and
includes portions of Glenn, Colusa, and Yolo counties. There are 32 ephemeral streams that convey storm runoff
to the Drain. The Drain is an artificial channel designed to convey irrigation drainage to the Knights Landing
outfall gates for discharge into the Sacramento River. When the water level in the river exceeds the water level in
the Drain, Drain water discharges into the Knights Landing Ridge Cut directly into the Yolo Bypass. The Knights
Landing Ridge Cut, which consists of two excavated channels with a center island, has a discharge capacity of
approximately 20,000 cfs. Water from the Drain is pumped into the Ridge Cut for irrigation at other times of the
year, providing additional water into the upper Bypass during the summer-fall period. The Drain is listed as a
water quality impaired water body due to a number of agricultural pesticide-related pollutants (Table 3.4-3)
(Central Valley RWQCB 2002). Pesticide concentrations (in the 2004—2005 study) in Drain water were high
relative to all other sample sites (Smalling et al. 2005), consistent with the impairment listing status noted above.

As discussed in Section 3.1 above, proposals have been developed to divert additional water from the Drain into
the Yolo Bypass on a more continuous year-round basis. This potential project could have water quality
implications for the Yolo Bypass Wildlife Area.

Groundwater Quality

Groundwater in the Yolo Basin is characterized by the presence of sodium magnesium, calcium magnesium,
and/or magnesium bicarbonate. The groundwater quality is characterized as good for agricultural and municipal
uses, although it is hard to very hard overall. Elevated concentrations of selenium, nitrate, and boron have been
detected in groundwater along Cache Creek and the Cache Creek Settling Basin area. Brackish and saline waters
are found in water bearing units underlying the Tehama Formation (California Department of Water Resources
2004). According to monitoring conducted in the Yolo Subbasin beneath the City of Davis and University of
California, average concentrations of arsenic in the Tehama formation below 600 feet below ground surface are
0.04 mg/L (Yolo County Water Resources Assessment 2004.) This value exceeds the USEPA MCL of 0.01 mg/L
that became effective as of January 23, 2006 (U.S. Environmental Protection Agency 2005). The existing
California MCL for arsenic is 0.05 mg/L, as stated in the California Code of Regulations (Section 64431 -
Maximum Contaminant Levels-Inorganic Chemicals).

POLLUTANTS OF CONCERN

Larry Walker Associates completed an evaluation of water quality conditions as a component of a water quality
management plan for the Yolo Bypass (City of Woodland 2005). This plan included identification of pollutants of
concern (POC) for the Bypass. POCs identified in the plan are consistent with many of those identified in the
discussions above.

Yolo Bypass Water Quality Management Plan

The objective of the project was to develop a comprehensive water quality management plan for the Bypass.
The general steps followed to develop the plan were to (City of Woodland 2005):

» Identify through review of existing information and stakeholder input current POCs for the Bypass;
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» Conduct surface water quality monitoring to help quantify POCs and their major sources;

» Identify and evaluate effective, implementable control measures for reducing POC concentrations and loads;

» Investigate, if necessary, the applicability of current water quality criteria for the POCs and the feasibility of

developing site-specific objectives (SSOs);

» Involve stakeholders regarding POCs and potential control measures; and

» Produce a Water Quality Management Plan containing a recommended implementation program to address

POCs that are degrading surface water quality.

The POCs were identified by stakeholders after a cursory review of available data. The identified POCs were then
monitored over a one-year period. Based on these monitoring results and stakeholder input, the POCs were

prioritized as shown in Table 3.4-4.

Table 3.4-4

Yolo Bypass Water Quality Management Plan Pollutants of Concern

Pollutant of Concern

Priority

High Medium Low

Bacteria
Total coliform
Fecal coliform
E. coli

Boron

Metals

Aluminum

Chromium

Copper

X

Lead

Mercury

Selenium

Nitrate

Organic Carbon
Total organic carbon
Dissolved organic carbon

Pesticides and Herbicides

OCs (DDE and DDT)

OPs (Chlorpyrifos and Diazinon)

Carbamates (Diuron and Methomyl)

Salinity

Total Suspended Solids (TSS)

Source: City of Woodland 2005
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The discussion below focuses on high priority pollutants of concern identified in the water quality management
plan that are also concerns related to management at the Yolo Bypass Wildlife Area.

Mercury

One water quality variable of particular concern regarding management activities at the Yolo Bypass Wildlife
Area is methylmercury. Mercury occurs as a result of both natural and anthropogenic sources in the environment
and continually cycles in the aquatic environments of the Sacramento River and San Joaquin River basins and
Delta. The cycle involves different chemical forms and/or species of mercury as a result of both chemical and
biological reactions in aerobic and anoxic microenvironments. On a world wide scale, mining sources are
geographically localized and generally small but, in California’s Central Valley, they are of great importance
(Jones and Slotten 1996).

Historic gold-mining practices created the primary source of mercury in northern California rivers and the Delta.
The mountain ranges that surround California’s Central Valley and drain into the Sacramento and San Joaquin
watersheds contain extensive mineral deposits. Discovery of gold deposits in the Sierra Nevada stimulated the
California Gold Rush in 1848, and an abundance of mercury from hundreds of mercury mines in the Coast
Ranges facilitated the rapid historic proliferation of gold-mining operations that used the mercury-amalgamation
process to extract gold (Alpers and Hunerlach 2000). Hundreds of hydraulic gold-placer mines operated on the
east side of the Central Valley (e.g., Feather River watershed). About 100,000 metric tons of mercury was
produced by mercury-mining operations in the Coast Ranges, and about 12,000 metric tons of this were used in
gold mining in California, with annual losses at mine sites ranging from about 10 to 30 percent of the mercury
used (Alpers and Hunerlach 2000). Mercury mines in the Cache Creek and Putah Creek watersheds (both
upstream of the Yolo Bypass) supplied much of the mercury amalgam for gold mining in the Sierras and other
industrial uses. The majority of Coast Range mercury mines that supplied this practice has since been abandoned
and remains unreclaimed. As a result of these two activities, bulk mercury contamination exists today on both
sides of the Central Valley (Jones and Slotten 1996) and within the Yolo Bypass. A large proportion of the loads
of mercury and methyl mercury in San Francisco Bay and the Delta are thought to originate in Cache Creek and
pass through the Yolo Bypass (Domagalski et al. 2002).

Methylation of mercury is the key step in the entrance of mercury into the food web. Nearly 100% of the mercury
that bioaccumulates in fish tissue is methylated. The rates of methylation are influenced by the bioavailability of
inorganic mercury to methylating bacteria, the concentration and form of inorganic mercury, and the distribution
and activity of methylating (i.e., sulfate-reducing) bacteria (Jones and Slotten 1996; Heim et al. 2003). Solid
phase methylmercury concentrations vary seasonally; with the highest concentrations tending to occur during late
spring and summer (Heim et al. 2003).

Gill et al. (2002) found that sediments appear to be a net source of methylmercury into the water column. Sinks or
losses of total mercury and methylmercury include volatilization, sequestration (i.e., storage) in local soil, and
biological uptake (i.e., accumulation in organisms’ tissues). Demethylation of methylmercury is considered likely
to be the major loss mechanism for this form. Stephenson et al. (2002), who employed a mass balance approach,
suggests that the Delta is a sink for methyl mercury, due to photodemethylation (i.e., process of demethylation of
mercury through sunlight exposure) or storage via bioaccumulation. Slotton et al. (2003) suggests that inorganic
mercury newly delivered from upstream sources is more readily methylated and bioaccumulated than is inorganic
mercury stored in the Delta and lower tributaries.

Wetlands support methylation processes and may export methylmercury to surrounding channels (Heim et al.
2003), however, recent research shows that there is still much to learn about methylmercury production and
export processes from wetlands. Recent studies in the Delta indicate that some wetlands import and some export
methylmercury (Stephenson, pers. comm., 2006). Two almost identical wetlands on Twichell Island that differ in
depth and channel structure produce very different amounts of methylmercury (Stephenson, pers. comm., 2006).
Biological findings indicate no distinct localized increase in net methylmercury bioaccumulation in wetlands
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versus adjacent upland areas within Delta subregions (Slotten et al. 2003). Some of the most well developed,
highly vegetated wetland tracts have exhibited reduced levels of localized net mercury bioaccumulation (Slotten
et al. 2003). Recent DFG studies indicate that permanent wetlands could serve as demethylation ponds for water
draining from seasonal wetlands, where methyl mercury levels are increased (Stephenson, pers. comm., 2008).

Additionally, recent findings on methylmercury production rates suggest that there may be an inverse relationship
between environmental conditions that support high concentrations of biologically available mercury

(e.g., relatively clean inorganic sediments [typically not associated with wetlands]) and those that support high
sulfate reduction rates (e.g., oxic-anoxic sediment interface with relatively high amounts of organic material
[typically associated with wetlands]) (Marvin-DiPasquale, pers. comm., 2005). These results suggest that wetland
restoration may result in localized mercury bioaccumulation at levels similar to, but not necessarily greater than,
levels within their surrounding subregion.

Mercury research from the Delta and tributaries consistently indicates that sediment methylmercury
concentrations, methylmercury formation and demethylation, organism uptake and bioaccumulation, and mass
flux of methylmercury transfer from sediment to water are highly dynamic processes that can vary considerably,
depending on the land use/community type (e.g., wetlands/marsh, agriculture, open water), location in the region,
and a host of other factors (e.g., hydrologic factors, salinity, pH, temperature, organic matter, temporal-seasonal
conditions) (Jones and Slotten 1996, Foe 2002, Gill et al. 2002, Stephenson et al. 2002, Choe and Gill 2003,
Choe et al. 2003, Davis et al. 2003, Foe et al. 2003, Heim et al. 2003, Slotten et al. 2003, Wiener et al. 2003).

As discussed in Section 3.1.4, the Central Valley Regional Water Quality Control Board is developing a Total
Maximum Daily Load (TMDL) for methyl and total mercury in the Sacramento-San Joaquin Delta. This action
could affect the management of the Yolo Bypass Wildlife Area.

Toxic Chemicals

Toxic chemicals including pesticides have impaired water quality in many Central Valley and Delta waterways
and have recently been studied in the Yolo Bypass (Smalling et al. 2005). High concentrations of some metals
from point and nonpoint sources appear to be ubiquitous in these waterways. In addition to mercury (discussed
above), high levels of other metals (i.e., aluminum, copper, cadmium, and lead) in Central Valley and Delta
waters are also of concern. Additionally, in localized areas of the Delta, fish tissues contain elevated levels of
dioxin as a result of industrial discharges (State Water Resources Control Board 1999).

As discussed above, pesticides are found throughout the waters and bottom sediments of the Bypass. The more
persistent organochlorine pesticides (e.g., DDT) are generally found throughout the system at higher levels than
the less persistent organophosphate compounds (e.g., diazinon). Pesticides have concentrated in aquatic life in the
Delta, and the long-term effects are unknown. The effects of intermittent exposure of toxic pesticide levels in
water and of long-term exposure to these compounds and combinations of them are likewise unknown (State
Water Resources Control Board 1999).

Salinity

High salts content in water potentially impacts productivity of agricultural crops and may create problems for
seasonal wetlands. Local groundwater aquifers are relatively high in salts content (City of Woodland 2005).
Because the Yolo Bypass Wildlife Area relies primarily on surface water for irrigation and flooding, high salt
content groundwater is not as much of a concern. Prior to the construction of Shasta Dam, salinity was indeed
more of an issue in the Yolo Basin with saline conditions being reported in the vicinity of County Road 155.

EDAW Yolo Bypass Wildlife Area Land Management Plan
Geomorphology, Hydrology, and Water Quality 3.4-34 California Department of Fish and Game



Bacteria

The bacteriological quality of Bypass waters, as measured by the presence of coliform bacteria, varies depending
upon the proximity of waste discharges and land runoff. Bacteria are not a primary water quality concern at the
Yolo Bypass Wildlife Area.

Selenium

Varying concentrations of selenium have been found naturally occurring in soils in California’s Central Valley
and can be found in high concentrations in agricultural drain water. The two primary agricultural drains
discharging to the Yolo Bypass, Knights Landing Ridge Cut and Willow Slough Bypass, have been measured to
have relatively high total and dissolved selenium concentrations and have been identified as low priority
pollutants of concern (see Table 3.4-4) (City of Woodland 2005). The City of Davis conducts ongoing food chain
and avian egg monitoring for selenium bioaccumulation. No adverse effects have been detected during the last 7
years of monitoring (City of Davis, unpublished data) Some of the effects on organisms when selenium is present
in agquatic environments are reproductive dysfunction, deformities, anemia, and death in many species of birds,
fish, and mammals (Amweg et al. 2003).

Boron

Boron is an essential element for plant growth and is needed in relatively small amounts; however, if present in
amounts appreciably greater than needed, it can become toxic. Boron toxicity can affect nearly all crops and
vegetation types but, like salinity, there is a wide range of tolerance among crops (City of Woodland 2005).
Currently, boron is not of primary concern to agricultural and/or wetland management at the Yolo Bypass
Wildlife Area. However, boron concentrations do have the potential to effect management if concentrations
increase.

A reconnaissance investigation (Setmire et al. 1990) conducted at the Salton Sea under the Department of the
Interior’s National Irrigation Water Quality Program (NIWQP) identified boron as a contaminant of concern for
wildlife. A more detailed study, conducted as a follow-up found that ruddy duck liver concentrations of boron
increased during the course of their winter stay at the Salton Sea (Setmire et al. 1993). Additionally, laboratory
studies with mallards indicate that reproductive impacts can occur at dietary concentrations of boron that have
been found in waterfowl food items in the San Joaquin Valley (Smith and Anders 1989).
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3.5 BIOLOGICAL RESOURCES

This section discusses common and sensitive biological resources, including vegetation, wildlife, and fisheries
resources that occur or have the potential to occur in the Yolo Bypass Wildlife Area.

The following text was developed through a review of scientific literature, existing data sources, and Yolo Bypass
Wildlife Area staff information. These sources provided information on documented occurrences, regional
distributions, and habitat associations of key plant, wildlife, and fish species.

HABITAT MANAGEMENT BACKGROUND

Protection and active management of wetland and upland communities, and agricultural lands at the Yolo Bypass
Wildlife Area provides vital, high-quality habitat for hundreds of wetland dependent wildlife species. California
has lost approximately 95 percent of these types of habitats due to reclamation efforts, reservoir construction,
levee and channelization projects, livestock grazing, timber harvest, water pollution, introduction of nonnative
invasive plant species, gravel and gold mining, and clearing for agricultural, residential, and industrial uses over
the past 150 years (Riparian Habitat Joint Venture 2000). The restoration of wetland and, to the extent allowable,
riparian woodland communities at the Yolo Bypass Wildlife Area is providing important habitat for numerous
species. Two-hundred-eighty terrestrial vertebrate species are known to use the Yolo Bypass Wildlife Area at
some point during their annual life cycles (Appendix G), over 95 of which are known to breed in the Yolo Bypass
Wildlife Area. The Yolo Bypass Wildlife Area also provides suitable habitat for 23 additional species that may
occur on site but have not yet been observed there. The Yolo Bypass Wildlife Area is also known to support

38 special-status wildlife species (Table 3.5-3), and many more are locally rare or have specialized habitat
requirements that the Wildlife Area provides. The Wildlife Area also provides seasonal or permanent aquatic
habitat for 44 species of fish, 8 of which are special-status species (Table 3.5-5). Hundreds of invertebrate species
also inhabit the Wildlife Area, including five special-status invertebrates (Table 3.5-3). Under the ecosystem
management approach, management of the Yolo Bypass Wildlife Area is intended to maximize benefits for the
full suite of these species as opposed to management at the single-species level.

During the winter and early spring of some years, flooding of the Yolo Bypass brings dramatic changes to the
Wildlife Area. The floods provide vast expanses of aquatic habitat, as well as fish and invertebrate prey that
attract thousands of waterbirds annually. The National Audubon Society has classified the Yolo Bypass Wildlife
Area as a Globally Important Bird Area because it supports globally significant numbers of waterfowl,
continentally significant numbers of least sandpiper (Calidris minutilla) and northern pintail (Anas acuta), and
nationally significant numbers of American white pelican (Pelecanus erythrorhynchos), canvasback (Aythya
valisineria) and dunlin (Calidris alpina) (Yolo Audubon Society Checklist Committee 2004).

The timing, area, volume, and duration of flooding have lasting effects on the Yolo Bypass Wildlife Area after the
waters have receded. Winter (i.e., December through February) floods, which occur approximately 60 percent of
years, have the most ecological value to waterbirds. Spring floods (i.e., March through May), which occur only in
the wettest years, occur after many waterbirds have migrated away from the site. Initially, many wading birds are
attracted to the floodwaters each year, to prey upon large populations of mammals and reptiles seeking refuge
from the high waters. In the long term, spring floods are known to decrease small mammal and associated
predator populations due to drowning and relocation, and it is assumed that resident reptiles experience similar
declines. Spring floods also destroy early-season bird nests at the Yolo Bypass Wildlife Area. Upland habitat
quality is also decreased by spring flooding, which causes many nutritious legumes to be replaced by less
nutritious cocklebur and dock, and can preclude the planting of wildlife forage and agricultural crops such as
safflower, milo, millet, sunflower, and rice. These habitat changes are also known to delay and ultimately reduce
pheasant reproduction in years with spring floods, and affect many other species of wildlife as well.

An additional important feature of the Wildlife Area is its breeding colony of over 100,000 Mexican free-tailed
bats (Tadarida brasiliensis). These bats nest each summer under the Yolo Causeway and prey on insects
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throughout Yolo and Sacramento counties. The location of this colony in a protected Wildlife Area will help to
ensure its long-term success.

3.5.1 VEGETATION RESOURCES

VEGETATION COMMUNITIES

Common vegetation communities found within the Yolo Bypass Wildlife Area are discussed below. Wildlife
habitat characteristics are included in this discussion with additional description of wildlife guilds provided under
Section 3.5.2, “Wildlife Resources.” A crosswalk among community types and other common vegetation
community classifications is provided in Table 3.5-1.

Table 3.5-1
Crosswalk Among Yolo Bypass Wildlife Area Community Types and Other Vegetation Classifications

Yolo Bypass Wildlife CALFED MSCS NCCP Related Sawyer/Keeler-Wolfe

DFG Holland Habitat Types 2

Area Community Types Habitat Type! Habitat Series3

Managed Seasonal and  Managed seasonal None None

Permanent Wetland wetland, Seasonally

flooded agricultural land

Natural Seasonal Natural seasonal wetland  Vernal marsh (52500), Coastal Bulrush-cattail series, Saltgrass

Wetland and valley freshwater marsh series, Sedge series, Spikerush
(52410), Cismontane alkali series
marsh (52310)

Natural Perennial Non-tidal freshwater Coastal and valley freshwater Bulrush series

Wetland permanent emergent marsh (52410)

Riparian Woodland Valley/foothill riparian Great Valley willow scrub Mixed willow series, Black
(63410), Great Valley willow series, Fremont
cottonwood riparian forest cottonwood series, Mexican
(61410), Great Valley mixed elderberry series, Narrowleaf
riparian forest (61420), Great willow series, Sandbar willow

Valley valley oak riparian forest  series, Valley oak series
(61430), Elderberry savanna

(63430)

Vernal Pool and Swale  Natural seasonal wetland  Northern claypan vernal pool Northern claypan vernal pool
(44120) series

Ditch Seasonally flooded None Mosquito fern series

agricultural land

Annual Grassland Grassland Non-native grassland (42200), California annual grassland
Valley needlegrass grassland series, Purple needlegrass
(42110), Valley wildrye series, Creeping ryegrass series

grassland (42140)

' CALFED Multi-Species Conservation Strategy - Natural Community Conservation Plan (CALFED Bay-Delta Program 2000b)
% Holland 1986
® Sawyer and Keeler-Wolfe 1995
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Seasonal and Permanent Wetlands

Wetlands have evolved as dynamic ecosystems, constantly changing due to the physical and chemical processes
associated with floods, drought, and fire. Today, the Yolo Bypass is an engineered floodway; managed wetlands
in the Yolo Bypass Wildlife Area are now enclosed by levees and berms, and flooded with water from irrigation
conveyance systems. Whereas natural wetland hydrology was very dynamic, flooding cycles now used for
wetlands can be predictable through strategic and innovative management. It is the task of the Yolo Bypass
Wildlife Area management to emulate natural hydrology and re-create a dynamic, productive wetland system.
With only an estimated 5 percent of the Central Valley’s original wetlands remaining, it is also imperative that the
remaining wetlands are managed such that they support the maximum abundance and diversity of wildlife
(California Department of Fish and Game 1995). The Yolo Bypass Wildlife Area, geographically positioned in
the heart of the Pacific Flyway where the Sacramento Valley meets the Delta, supports an extremely large
concentration of wintering waterfowl, thus management has an enormous responsibility to provide optimum
habitat. Furthermore, wetland management at the Wildlife Area can be conducted in such a manner that
shorebirds, wading birds, breeding waterfowl, and other wetland-dependent wildlife also realize maximum
benefits (California Department of Fish and Game 1995).

Wetland management techniques in the Yolo Bypass Wildlife Area are built upon the cursory prescriptions as
described in *“A Guide to Wetland Habitat Management in the Central Valley” (California Department of Fish
and Game 1995) and have been adapted to specific environmental conditions within the Yolo Bypass and the need
to remain compatible with the flood control function of the Yolo Bypass. The management of productive wetland
habitat requires dynamic water management, as well as periodic soil and vegetation disturbances. Adequate water
conveyance systems are essential for meeting water management objectives, thus pumps, delivery ditches, water
control structures, and drainage systems must be maintained in functional condition. Discing and mowing are
used to interrupt the natural evolution of wetland habitat and to set back plant succession from climax to early
successional stages, stabilizing the marsh vegetation at a point which is the most productive of those elements
required by waterfowl and other wetland-dependent species (California Department of Fish and Game 1995).

It has also been demonstrated that manipulation of vegetation in seasonal wetlands can change the invertebrate
community by increasing the proportion of midges while decreasing the number of mosquitoes. This result has the
dual benefit of providing an important protein source to birds and fish while decreasing the chances of
exasperating a potential public health issue by increasing mosquito production. Exhibit 3.5-1 depicts a map of
managed seasonal and permanent wetlands in the Yolo Bypass Wildlife Area.

Habitat management activities are evaluated annually by the DFG Wildlife Area Habitat Committee (WAHC).
The WAHC was established in 1991 to develop acreage and quality guidelines for wetland and upland habitats
occurring on DFG’s 14 major wetland wildlife areas. A habitat management plan is prepared each year and
assessed by the WAHC. A site visit occurs during the summer months to monitor habitat conditions, develop
recommendations for future efforts, and evaluate the success of planned field work.

Managed Seasonal Wetlands

Managed seasonal wetlands at the Yolo Bypass Wildlife Area occur primarily throughout the original Wildlife
Area units (i.e., North, Northwest, West, Central, Northeast, and South) and are generally flooded in the fall
beginning on September 1, with standing water maintained continuously throughout the winter until drawdown
occurs in the following spring on April 1. A variety of annual plants germinate on the exposed mudflats of
seasonal wetlands during the spring draw down. These plants are then managed through the timing, duration or
absence of summer irrigations. These plants are collectively known as “maoist-soil plants.” These plants produce
seeds that are important foods for waterfowl and other wetland-dependent wildlife. The target species for
managed seasonal wetlands at the Yolo Bypass Wildlife Area is swamp timothy (Crypsis vaginaflora) because it
provides tremendous numbers of nutritious seeds for consumption by migratory waterfowl, its branch structure is
an excellent substrate for invertebrate production, and its low stature presents very little resistance to flood waters
moving through the Yolo Bypass. Interestingly, this plan is considered undesirable in the vernal pool areas of the
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Tule Ranch, where a native forb community predominates. A combination of moist-soil plants and robust
emergent vegetation (e.g., cattails [Typha] and/or tules [Scirpus]) results from management practices employed in
Yolo Bypass Wildlife Area seasonal wetlands. A primary objective of “moist-soil management” (i.e., seasonal
wetland management) is to provide an abundance and diversity of seeds, aquatic invertebrates, and other moist-
soil foods for wintering waterfowl and other wildlife. Although agricultural grains produced in the Wildlife Area
(e.g., rice and corn) supplement the diets of waterfowl in winter, these foods lack many of the vitamins, minerals,
and proteins essential for survival and subsequent reproductive success (Euliss and Harris 1987; Chabreck et al.
1989; Combs and Fredrickson 1996). The seeds of moist-soil plants provide waterfowl with the essential
nutritional balance lacking in grains. Invertebrates are protein-rich by-products of moist-soil management that
serve as an important food source for waterfowl and shorebirds during autumn, winter, and spring. (California
Department of Fish and Game 1995).

Wildlife Values of Managed Seasonal Wetland Plant Communities

Diets of wintering waterfowl are diverse and include aquatic invertebrates, moist-soil plant seeds, and agricultural
grains (Euliss and Harris 1987; Chabreck et al. 1989; Combs and Fredrickson 1996). Research in waterfowl
nutrition has recognized variability in value among foods, whereas studies of waterfowl food habits (Combs and
Fredrickson 1996) and foraging ecology (Euliss and Harris 1987; Euliss et al. 1991) have focused primarily on
differences in abundance among foods. Winter diet restriction in waterfowl can affect timing of molt, body mass,
mortality and pair formation (Demarest et al. 1997), and nest initiation date (Dubovsky and Kaminski 1994).
Studies also have shown that food quality can affect egg production and timing of molt (Richardson and Kaminski
1992). Canvasbacks (Athya valisineria) have been documented to quickly regain lost body mass when fed a
nutritionally balanced diet following short-term food deprivation, but continue to lose mass when fed unbalanced
diets (California Department of Fish and Game 1995). Thus, diet quality is important not only in maintaining
condition of wintering birds, but also in mitigating physiological effects of short-term food deprivation, such as
periods immediately after long distance migrations. Given the maintenance and anabolic costs of migrating and
wintering birds, wetland management prescriptions at the Yolo Bypass Wildlife Area that promote the production
of nutritionally balanced foods is a primary objective.

The wildlife value of a moist-soil plant species is generally based on its seed production capability, the nutritional
quality of its seeds, and the invertebrate habitat the plant community provides. Management practices at the Yolo
Bypass Wildlife Area promote a diversity of highly valuable moist-soil plants, many of which are non native
species. Swamp timothy, watergrass (Echinochloa crus-galli), and smartweed (Polygonum amphibium) are the
most important moist-soil plants in the Central Valley, although smartweed is not commonly grown on the
Wildlife Area. Seeds of these three plants, in aggregate and combined with agricultural and wildlife forage crops,
provide waterfowl and other seed-eating wildlife with a nutritionally balanced diet. Additionally, a variety of
other wetland plants are also needed to provide additional nutrition, cover, and thermal protection including sweet
clover (Melilotus alba and Melilotus indica), and the emergent cattails and bulrushes. Some moist-soil plants are
not good seed producers or produce seeds with modest nutritional value, but have a complex leaf structure and
harbor rich invertebrate communities, thus are also valuable to wildlife at the Area (California Department of Fish
and Game 1995).

Other species that may be found in managed seasonal wetlands that are less desirable for wildlife include
nonnative plants such as dock (Rumex spp.); native plants like gumweed (Grindelia camporum var. camporum),
joint grass (Paspalus distichum) and cocklebur (Xanthium strumarium), and nonnative invasive plants like
perennial pepperweed (Lepidium latifolium).

Seasonal wetlands are important production areas for invertebrates that provide a food source for birds both
during their aquatic stages and as adults. Larger predatory invertebrate larvae such as dragonfly nymphs help
control undesirable invertebrate species such as mosquitoes. They are large enough to be eaten by herons and
egrets. Midge (chironomidae) larvae are a critical component of the invertebrate community. Indeed, midge larvae
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provide much of the protein needed by waterfowl in the spring, by fish foraging on the flood plain in late winter,
and by shorebirds throughout the year.

Habitat Values of Managed Seasonal Wetland Plant Communities

The vast majority of wetlands managed on the Yolo Bypass Wildlife Area are seasonal wetlands. Seasonal
wetlands are the most productive type of wetland and they can be managed in a way that is compatible with flood
protection. The target vegetation species in seasonal wetlands at the Yolo Bypass Wildlife Area is swamp
timothy, making the seasonal wetlands very open and allowing efficient floodwater conveyance. When shallowly
flooded, this is the preferred habitat of the northern pintail, which is important given the Pacific Flyway is the
preferred wintering ground for sixty percent of the pintail on the continent. Over 100,000 waterfow! winter on the
Yolo Bypass Wildlife Area on a routine basis, and many of these birds are pintail. The diminutive green-winged
teal is also very numerous, preferring the same shallowly flooded seasonal wetlands. Mallard, gadwall, American
widgeon round out the “big five” waterfowl species in the Central Valley.

On the shallow fringes, large numbers of shorebirds feed on invertebrates produced in the organic soup of the
seasonal wetlands. Ground disturbances such as discing and mowing favor the production of midges, whose
larvae provide a critical food source for shorebirds and waterfowl.

Low islands are disced prior to fall flood up to provide roosting areas for the large numbers of waterfowl
crowding for a space on the dirt mounds. The “furniture” is well used throughout the winter and only the arrival
of a peregrine falcon will clear the islands of waterfowl.

The deeper swales that cut through the seasonal wetlands not only help disperse water during flood up and draw
down periods, they also provide deeper water habitat in the winter for diving ducks and white pelicans. In the
spring, the swales can be maintained in a flooded state to present foraging areas for nesting shorebirds.

Mudflats are present on the upper edge of managed seasonal wetlands and in the Wildlife Area’s rice rotation that
is specifically managed to support shorebirds. Shorebirds forage exclusively in mudflats and shallow open water
habitats, which have declined substantially in California’s Central Valley due to the historical conversion of
wetlands to agriculture. The on-site mudflats support abundant invertebrate populations, and thus provide
important foraging habitat for large numbers of migrating and wintering shorebirds along the Pacific Flyway,
including least sandpiper, western sandpiper, long-billed dowitcher, and dunlin. Shorebirds known to breed in the
Wildlife Area’s upland communities also depend on mudflats to meet their foraging requirements. These species
include American avocets, black-necked stilts, spotted sandpiper, and killdeer. Some dabbling ducks such as
cinnamon teal also forage by skimming the mudflats’ surface. Terrestrial predators such as coyotes, raccoons, and
skunks prey upon the nesting shorebirds, their young, and eggs in this habitat.

Water Drawdown and Soil Disturbance

Important moist-soil waterfowl food plants such as swamp timothy, smartweed, and watergrass are propagated on
seasonal wetlands in the Yolo Bypass Wildlife Area. The primary factors that affect the type and abundance of
moist-soil plants that are found in seasonal wetlands are the timing and duration of flooding and the disturbance
of the soil. The seeds of these target plant species germinate best at a specific soil temperature under specific
successional conditions. Therefore, as plants compete for dominance, prescribed wetland management favor
specific plants (or groups of plants) by timing drawdowns to coincide with optimum germination conditions
(primarily soil temperature), and discing periodically to maintain the successional stage required by the target
vegetation (California Department of Fish and Game 1995). Therefore, seasonal wetlands are usually drawn down
on April 1 to favor the germination of swamp timothy. Watergrass appears with later drawn down dates or with
summer irrigations.

The rate of water drawdown affects moist-soil plant composition, seed production, and the duration of food
availability to waterbird species. Slow drawdowns over 2 to 3 weeks cause invertebrates to become concentrated
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in the shallow water and allow waterfowl and shorebirds optimum foraging conditions for a prolonged period.
This presents an ideal foraging opportunity for these birds who are about to embark on their annual journey to
their northerly breeding grounds. These draw downs may also concentrate fish that were captured during the
winter floods, presenting a productive feeding opportunity for resident wading birds. Slow drawdowns also may
enhance seed production. Rapid drawdowns (i.e., 2 to 3 days) may produce extensive stands of waterfowl food
plants if timed correctly, but lose the extended shallow water habitat associated with slow drawdowns. Rapid
drawdowns late in the growing season are preferably followed by a summer irrigation to ensure a good seed crop.
Although slow drawdowns are generally better for wildlife, there is no “right” or “wrong” way to drain a seasonal
wetland. The rate of drawdown at the Wildlife Area is based on site-specific circumstances and may vary year to
year. For example during a warm spring, it may be preferable to draw down faster in order to avoid the production
of large numbers of mosquitoes.

Irrigation

Spring and summer irrigations are very important to seasonal wetland management throughout the continent.
Most waterfow! food plants will not attain maximum seed production without at least one irrigation. Swamp
timothy is a waterfowl food plant that may be grown successfully without irrigation; however, irrigations greatly
enhance seed production if timed correctly and may stimulate an over story of watergrass. Summer irrigation of
swamp timothy also tends to concentrate grasshoppers and rodents to the edge of the waterline, where they are
quickly consumed by Swainson’s hawks, white-faced ibis, egrets and herons. Large concentrations of Swainson’s
hawks foraging in irrigated seasonal wetlands are an annual spectacular phenomenon at the Wildlife Area.
Irrigation schedules at the Yolo Bypass Wildlife Area for smartweed and watergrass may vary depending on
annual weather patterns (California Department of Fish and Game 1995).

Summer Water

Southbound migratory shorebirds start arriving in the Central Valley during the last week of June, peaking in mid
July to early August. They have already nested in their northerly breeding grounds and are already moving south.
Some of these birds may be stopping over on their way to the San Joaquin Valley or more southerly wintering
grounds, and some are here for the duration of the winter. At any rate, these birds are in need of nutrition in the
form of invertebrates and require a habitat that provides varying shallow water depths and a sparseness of
vegetation. Additionally, they require resting areas that provide some protection from predators. These habitat
characteristics are provided in the fallowed rice fields managed for migratory shorebirds. The fields are prepared
identically to rice fields but are not planted and are flooded from July 1 through August 31%. At this time,
significant amount of vegetation has become established. The fields are then drained, the weeds disced and the
field readied for rice production the following year. This management strategy has proven to have benefits for a
variety of species including waterfowl, terns, gulls, wading birds and predators such as peregrine falcon.

Fall Flooding

The timing of fall flooding is based on many factors. Early fall flooding (i.e., August and September) is
particularly important for shorebirds, mallards and early migrant pintails and is generally preferred if feasible.
During the planning phases of the original Yolo Bypass Wildlife Area, September 1 was determined to be the
optimal fall flood up date for seasonal wetlands. With the arrival of West Nile Virus in California, the Department
has abided by the requests of the Sacramento Yolo Mosquito and Vector Control District and delayed the fall
flood up until October 1% on a year by year basis. The shorebird management areas have been able to provide the
necessary early flood water through the month of August for the arriving pintail and mallards, but there currently
remains a deficit during September.

Water Depth

Water depth is an extremely important component in Wildlife Area seasonal wetland management. Dabbling
ducks (e.g., mallards, pintails, green-winged teal) cannot effectively feed on the seeds and invertebrates found on
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pond-bottoms if the water is deeper than 12 inches. Water depths of 4-10 inches are preferred for feeding.
Therefore, in order to provide feeding habitat for dabbling ducks, shallow water must be maintained. Shallow
water habitat management is valuable to many other wildlife species as well. Shorebirds are particularly
dependent on shallow water and seldom use habitats in which the water is deeper than 6 inches (California
Department of Fish and Game 1995). Water depths of one inch or less are valuable for smaller shorebirds such as
least and western sandpipers and even recently dried mudflats are important for certain species such as snowy
plover. The complete absence of water in a plowed field has habitat value as well, attracting such birds as horned
larks, mountain plover and various species of longspurs.

Managed Semi-permanent/Permanent Wetlands

Many of the Yolo Bypass Wildlife Area’s resident wildlife species are highly dependent on semi-permanent and
permanent wetlands during the late spring and summer when seasonal wetlands are dry. Generally, the two
primary habitat requirements of wetland wildlife during this time period are sufficient cover and protection from
predators, and an abundant food supply of aquatic invertebrates. Such invertebrates are the primary source of
dietary protein for ducks and other wetland-dependent birds during the breeding season. For example, breeding
ducks and shorebirds eat invertebrates almost exclusively, but herons eat other direct consumers of invertebrates
such as fish and amphibians.

Managed Semi-permanent wetlands, commonly referred to as “brood ponds,” are flooded during the spring and
summer, but may experience a 2—6 month dry period each year. Semi-permanent wetlands in the Yolo Bypass
Wildlife Area provide breeding ducks, ducklings, and other wetland wildlife with protection from predators and
abundant invertebrate food supplies. Water depths of 6-12 inches are necessary to allow wildlife access to
invertebrate forage; however, permanent deeper and larger areas (e.g., Green’s Lake and ponds) are also
important in that they provide open water.

Both managed semi-permanent and permanent wetlands provide ample protection from predators; however, semi-
permanent wetlands can supply a much greater abundance of invertebrates. Invertebrate populations decline with
prolonged flooding, thus a dry period of approximately 2 months each year is essential for maintaining abundant
populations of invertebrates (California Department of Fish and Game 1995). During this dry period, excessive
vegetation is cut or burned and worked back into the soil, in order to remain in compliance with flood control
agreements, while adding large amounts of organic matter to fuel the production of invertebrates in successive
years. Vegetation removal is often necessary in order to remain within the percent cover limits imposed by
agreements with the Reclamation Board.

Permanent wetlands remain flooded throughout the year. Due to year-round flooding, permanent wetlands
support a diverse, but usually not abundant, population of invertebrates. However, submerged aquatic vegetation
such as pondweed (Potomogeton spp.) and arrowhead (Sagittaria sp.) may occur if adequate water clarity exists.
The leaves and/or nutlets of these aquatic plants are commonly consumed by waterfowl, particularly gadwalls and
canvasbacks. Other aquatic plants including water primrose (Ludwigia peploides) and parrot’s feather
(Myriophyllum aquaticum) are potentially invasive and can lead to choking the water column. Permanent
wetlands are ultimately dominated by emergent plants such as cattail (Typha sp.) and bulrush (Scirpus sp.) which
must periodically be thinned out in managed wetlands.

Habitat Values of Permanent Wetlands

Managed wetlands as wildlife habitat lie at the core of the Wildlife Area’s focus. Permanent wetlands provide
important deep water habitat for diving ducks such as ruddy ducks, scaup, goldeneye, as well as other aquatic
species including pied-billed grebes, coots, and moorhens. The dense emergent cover commonly found on the
edges of permanent wetlands are often the preferred breeding grounds for marsh wrens, red-winged blackbirds,
and roosting areas for black-crowned night herons, white-faced ibis and egrets. Islands created in the permanent
wetlands are the preferred nesting areas for many waterfowl and shorebirds. Muskrats, and beaver utilize the tules
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as building material for their domed homes. Otters swim effortlessly through the reeds, carving deep slides into
the permanent ponds from adjacent ditches. Fish trapped in the permanent ponds following the winter floods live
throughout the year in these ponds, with another chance for dispersal the following wet season.

Permanent Wetlands provide important brood habitat for resident waterfowl including mallard, cinnamon teal and
gadwall. Waterfowl will nest within one mile of water, so with this in mind, permanent wetlands are situated less
than one mile apart from each other. During the late spring and early summer months, dozens of young ducklings
may be seen in the permanent wetlands. The hens often form large nursery groups consisting of ducklings from
several broods.

Permanent marshes are important to resident waterfowl in mid- to late summer when local ducks are molting their
flight feathers; the deep water and dense cover provide protection from predators (California Department of Fish
and Game 1995).

Young willows and cottonwoods growing on the shoreline of permanent wetlands are controlled by DFG staff as
maintenance to ensure that the flood carrying capacity of the Bypass is not diminished and are therefore always of
low stature. This appears to be important habitat for yellowthroats, song sparrows and northern orioles.

Unmanaged Open Water Habitat (Floodwater Inundation)

Although not a managed habitat type and with a diminished influence of vegetation type, open water habitats
provide similar habitat values to permanent wetlands. Winter floodwaters in the Yolo Bypass support thousands
of migratory waterbirds each year, and are thus important to breeding populations throughout California and
beyond. A wide variety of waterbirds forage in the open water habitat provided by seasonal flooding. These birds
are distributed according to water depth and include American white pelican, double-crested cormorant
(Phalacrocorax auritus), and diving ducks such as canvasback and scaup. If the flooding is not substantial, water
levels day light out on the western edge, providing thousands of acres of shallow water habitat, albeit unmanaged.
This edge is extremely valuable for wintering dabbling ducks, shorebirds, and wading birds. The abundant
waterfowl and shorebirds onsite in turn attract many raptors, including American peregrine falcon.

After floodwaters recede, smaller areas of open water habitat remain in the Yolo Bypass Wildlife Area’s perennial
wetlands and ponds. These areas support foraging waterbirds and raptors throughout the year, including species
which breed in the uplands and marshes, such as pied-billed grebe (Podilymbus podiceps), mallard, gadwall,
American avocet, and black-necked stilt. The perennial ponds also support reptiles such as northwestern pond
turtle (Actinemys marmorata marmorata) and an introduced turtle species, the red-eared slider (Trachemys
scripta), which forage in the open water, bask on floating logs and breed in adjacent uplands A discussion on fish
species that utilize Yolo Bypass open water habitats is provided in Section 3.5.3 below.

Seasonal and Permanent Wetland Habitat Diversity

Wetland habitat diversity including variations in topography, water depths, and vegetation patterns are valuable in
supporting a wide variety of wildlife species and can also more effectively resist the potentially adverse effects of
plant diseases, mosquito production, and bird depredation. Diversified habitats also provide a variety of foraging
opportunities throughout the fall and winter for a variety of target species. Even though some moist-soil plants are
poor seed producers, when flooded they may support excellent assemblages of invertebrates. Waterfowl also
utilize other plants (e.g., cattails and tules) for cover. An ideal seasonal wetland is dominated by waterfowl! food
plants, contains other moist-soil plants, and provides waterfowl, shorebirds, and wading birds with substantial
cover.

Yolo Bypass Wildlife Area habitat improvements that were initiated in 2003 were designed to provide such
habitat diversity. These enhancements were federally funded by the North American Wetland Conservation Act
(NAWCA) monies matched by the acquisition dollars expended by the Wildlife Conservation Board for the
expansion of the Wildlife Area. NAWCA funded improvements were carried out throughout several units on the
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Wildlife Area and included adding much needed topographic variation, increasing connectivity of drainage
swales, and constructing independent flooding and drainage capabilities. Through the expertise of DFG staff,
Ducks Unlimited, and the California Waterfowl Association, a wetland enhancement project was constructed that
improved manageability of the wetlands, allowing DFG to more effectively meet obligations to manage wetlands
that are compatible with flood protection and mosquito abatement considerations. The end result are individually
managed seasonal wetlands with meandering channels, deep pockets, sculptured islands, and shallow benches
growing stands of lush watergrass. This complex diversity in topography and associated vegetation communities
functions to provide a wide spectrum of microhabitat to meet the specific seasonal and life-stage requirements of
a wide assortment of wildlife species.

Vegetation Control

As discussed above, wetland management techniques in the Yolo Bypass Wildlife Area are built upon the
prescriptions as described in “A Guide to Wetland Habitat Management in the Central Valley” (California
Department of Fish and Game 1995) and have been adapted to specific environmental conditions within the Yolo
Bypass and the need to remain compatible with the flood control function of the Yolo Bypass. The need to ensure
compatibility of managed wetlands with floodwater conveyance includes management of emergent vegetation to
make certain that these communities will not conflict with necessary flow conveyance requirements of the Yolo
Bypass. Specific criteria for managing emergent vegetation have been developed for the managed wetlands in the
Yolo Bypass Wildlife Area, and are described in the U.S. Army Corps of Engineers Operating Manual for the
Wildlife Area (U.S. Army Corps of Engineers 2003); these criteria include:

» no more than 5% emergent vegetation in seasonal wetlands;

» no more that 50% emergent vegetation in permanent wetlands (which make up approximately 5% of the total
Wildlife Area acreage); and

» riparian vegetation allowed only in specifically designated areas as determined by hydraulic modeling.

For purposes of the operating manual, emergent vegetation includes cattails and bulrush. Acceptable seasonal
wetland plants include swamp timothy, watergrass, and smartweed.

In addition to maintaining necessary flow conveyance functions, some plants can also reduce the value of a
wetland to waterfowl if they become overly abundant. Tules and/or cattails can eventually “fill-in” a pond,
eliminate open water, and exceed emergent vegetation criteria provided above. Any coverage greater than 50% in
a permanent wetland is undesirable for waterfowl management. Of course, other species benefit from increased
emergent cover such as white-faced ibis, marsh wren, and black-crowned night herons. The primary tools for
tule/cattail control at the Yolo Bypass Wildlife Area are discing and mowing. Mowing can be most effective
when followed by discing and 2—3 months of exposure to the sun, which is necessary in order to dry out and kill
the tubers and rhizomes. Discing tules and cattails also disturbs the soil and provides favorable conditions for
invasion by valuable moist-soil waterfowl food plants (California Department of Fish and Game 1995). Ideally,
discing of emergent vegetation is preceded by burning, grazing, mowing and or an application of a broad
spectrum herbicide to increase the effectiveness of the discing operation.

Discing is typically accomplished with either a “stubble disc” or a “finish disc.” The depth of discing varies with
soil structure, soil moisture, implement weight, tractor size, and tractor speed. Most stubble discs have blades that
range from 26-36 inches in diameter; these make cuts that are 7 to 14 inches deep. Stubble discs are necessary for
most types of pond-bottom discing, however, a finish disc and ring-roller can be used afterward to break up dirt
clods to create a better seed bed and make walking easier under subsequent flooded conditions (California
Department of Fish and Game 1995).

Finish discs, which typically have blades that range from 18-24 inches in diameter, usually make cuts that are 4-6
inches deep. Finish discs often suffice for discing low-growing vegetation such as pricklegrass and swamp
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timothy, but are less effective for controlling cattails, tules, and other robust wetland plants (California
Department of Fish and Game 1995).

Wetland Management and Mosquito Control

With the arrival of the West Nile virus, public health concerns about mosquito production in wetlands, rice fields,
or other rural sources have elevated substantially. The control of mosquitoes in the managed wetlands within the
Yolo Bypass Wildlife Area is a primary concern, due to the close proximity of large urban populations in West
Sacramento, Sacramento, and Davis. Seasonal and permanent wetlands at the Yolo Bypass Wildlife Area are
managed in coordination with the Sacramento-Yolo Mosquito Vector Control District (SYMVCD) and with best
management practices (BMPs) included in the CVHJV’s Technical Guide to Best Management Practices for
Mosquito Control in Managed Wetlands (Kwasney et al. 2004) and the operation manual (U.S. Army Corps of
Engineers 2003) to minimize the production of mosquitoes. The term, “BMPs” is used to describe habitat
management strategies that are generally defined as a practice or combination of practices determined to be an
effective and practical means for reducing mosquito populations, production rates, or the timing of hatch. BMPs
can be effectively classified into the following five categories:

Water Management Practices,

Vegetation Management Practices,

Wetland Infrastructure Maintenance,

Wetland Restoration and Enhancement Features, and
Biological Controls.

vV Yy vy Vvyy

A full discussion on BMPs that are used to reduce mosquito production in managed wetlands at the Yolo Bypass
Wildlife Area can be found online at: <http://www.centralvalleyjointventure.org/images/CVJV_Mosquito BMP_
rev.pdf> (Kwasney et al. 2004). Wildlife Area staff in partnership with the SYMVCD was able to fund an
mosquito BMP implementation project with funds made available through Senate Bill 1982. This project focused
on the control of joint grass (Paspalum dicitum), through discing and herbicide application. Joint grass has been
implicated as a plant which facilitates the production of large numbers of mosquitoes while providing little
wildlife habitat value. First year monitoring has yielded promising results, with a significantly reduced number of
mosquito larvae collected in the treated areas.

In response to elevated concern about West Nile Virus and Encephalitus, DFG agreed to temporarily delay the
initial flood of seasonal wetlands. Continuous communication and coordination between Wildlife Area and
SYMVCD staff regarding water level management, spraying operations, public use scheduling, research projects
and planning and design of future wetlands are vital components of management at the Yolo Bypass Wildlife
Area. The goals of both wetland managers and mosquito vector interests are not that different. Both seek effective
management of water in wetlands that do not result in significantly increased mosquito numbers.

Annual Grassland

Grasslands are found across the majority of the 9,000-acre Tule Ranch unit and in scattered locations within other
management units. The majority of annual grassland in California is are dominated by a variety of naturalized,
nonnative grasses and forbs. Species composition in this community varies widely in response to a variety of
micro-scale factors such as soil moisture, soil fertility, disturbance (e.g., gopher mounds), grazing pressure and
soil depth. Most grasslands in the Yolo Bypass are dominated by Italian (annual) rye grass (Lolium multiflorum
Lam.). Common, and occasionally dominant, species include a variety of naturalized nonnative grasses and forbs
such as medusahead (Taeniatherum caput-medusae), soft chess (Bromus hordeaceus), filaree (Erodium botrys),
Mediterranean barley (Hordeum marinum ssp. gussoneum), slender wild oats (Avena barbata), ripgut brome
(Bromus diandrus), and rose clover (Trifolium hirtum). Native geophytes (bulbs) are also common in these
habitats and include a variety of species in the genus Brodiaea as well as Tritelia hyacynthina, Tritelia laxa, and
Calochortus.
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Community composition in wetter sites is similar to vernal pools (discussed below). On shallower soils, grasses
generally become less dominant and native forbs such as smooth goldfields (Lasthenia glabrata ssp. glabrata),
owl’s clover (Triphysaria eriantha), Fitch’s tarweed (Hemizonia fitchii), blow wives (Achyrachaena mollis),
California plantain (Plantago erecta), and others are more common. Annual grasslands may occasionally contain
small areas of remnant perennial native grasses where purple needlegrass (Nassella pulchra) and, in more moist
areas, creeping wildrye (Leymus triticoides) are important components of the grassland community. Purple
needlegrass rarely occurs in pure stands; rather it is more commonly encountered as single individuals or scattered
groups of several individuals surrounded by and interspersed with nonnative annuals. On saline or alkaline soils,
saltgrass (Distichlis spicata) becomes a common or dominant component of the grassland. The Tule Ranch
grasslands are grazed with cattle as a primary management strategy. This strategy has been proven to be a
successful technique for the management of native forbs, resulting in spectacular wildflower blooms in recent
years.

The grassland community in the Yolo Bypass Wildlife Area’s Tule Ranch Unit provides high-quality breeding
and foraging habitat that is relatively scarce in the region, due to habitat conversion to agriculture and the
widespread habitat degradation by nonnative invasive plants. Managed (i.e., grazed) grasslands such as those
found in the Tule Ranch Unit are especially important given the grassland-obligate wildlife that they support, such
as grasshopper sparrow (Ammodramus savannarum), and the many grassland-associated wildlife that they
support, such as the ground-nesting northern harrier, California horned lark (Eremophila alpestris actia), Western
burrowing owl (Speotyto cunicularia) and western meadowlark (Sturnella neglecta). Historically, pronghorn
antelope and tule elk grazed the grassland plants. However, today, grazing cattle provide this function and serve to
control mostly nonnative competing grasses while providing income, which funds management of the Yolo
Bypass Wildlife Area. Grasslands also provide important breeding and foraging habitat for upland game birds
such as mourning dove and ring-necked pheasant, as well as nesting habitat for resident waterfowl such as
mallard, cinnamon teal, and gadwall. In addition to their ecological value, these upland game bird and waterfowl
species also provide income for Wildlife Area management in the form of hunting licenses. Grasslands also
support abundant small mammals such as California ground squirrel (Spermophilus beecheyi), which in turn
attract many avian, mammalian, and reptilian predators such as Swainson’s hawk, burrowing owl (Athene
cunicularia), coyote (Canis latrans), racers (Coluber constrictor),and gopher snake (Pitupohis melanoleucus).
Large flocks of snow geese and white fronted geese are also attracted to winter grasslands on the Tule Ranch.

Natural Seasonal Wetland

Natural seasonal wetlands are found throughout the Tule Ranch Unit in the Yolo Bypass Wildlife Area.
Depending on the duration of inundation, local soil factors, site history, and other characteristics, seasonal
wetlands typically are dominated by species characteristic of one of three common natural wetland communities:
freshwater marshes, alkali marshes, or freshwater seasonal (often disturbed) wetlands. Because these three
communities are characterized by different dominant species and provide different wildlife habitat values, each is
discussed separately below.

Freshwater Marsh

Freshwater marshes at Yolo Bypass Wildlife Area are usually dominated by robust native herbaceous species in
two genera, Typha (cattails) and Scirpus (bulrush or tule), which frequently co-occur in large stands interspersed
with areas of largely unvegetated open water that, during the dry summer months, may be dominated by
nonnative swamp timothy and swamp grass (Crypsis schoenoides). Many of the native forbs characteristic of
vernal pools in the region, such as coyote thistle (Eryngium spp.), gum plant (Grindelia sp.), Baker’s Navarettia
(Navarettia bakeri), and goldfields (Lasthenia spp.), may also be found in these natural wetland areas. These
communities are typically found in areas subjected to prolonged flooding during the winter months and frequently
do not dry down until early summer. Freshwater marsh occurs in small areas throughout the Tule Ranch primarily
in the low elevation areas adjacent to East Toe Drain at the south end of the Wildlife Area. During wet springs the
acreage of natural freshwater marsh increases significantly. A small area in the southeast corner of the Wildlife
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Area is of such low elevation that it is subject to tidal fluctuations through a breech in the berm along the toe
drain.

Alkali Marsh

Alkali marshes are commonly found in and around the Sacramento Delta at the fringes of freshwater marsh
communities. They are the areas of seasonal inundation where rainfall ponds during the winter and evaporates in
the late spring leaving behind layers of accumulated mineral salts leached from surrounding upland soils (many of
which are slightly to moderately saline and alkaline, e.g., Pescadero clay soils). Typically, these areas are either
unvegetated salt scalds or they contain a unique assemblage of low-growing plants adapted to periodic winter
inundation, summer drought, and alkaline/saline soils. Dominant native plants in this community are saltgrass
(Distichlis spicata) and alkali heath (Frankenia salina). Common native associates, depending on the degree of
seasonal inundation and soil alkalinity include sea blite (Suaeda spp.), California coyote-thistle (Eryngium
aristulatum), clustered field sedge (Carex praegracilis), Baltic rush (Juncus balticus), and pale spikerush
(Eleocharis macrostachya). Species commonly associated with vernal pools may also be found in this
community. Small alkali marsh communities can be found in the south and southwest portions of the Tule Ranch.
The nonnative invasive plant tamarisk (Tamarix spp.) may be invasive in alkali marshes.

Portions of alkali marsh containing alkali-adapted plants (e.g., Distichlis spicata) are structurally similar to
seasonal disturbed wetlands. Both plant communities provide lower quality habitat for wildlife than other wetland
communities such as freshwater marsh or vernal pool, as they lack the hydrology and vegetation structure
necessary to support most wetland-dependent wildlife species. The vegetated alkali marsh and seasonal disturbed
wetlands on site do support more generalist wildlife, however, that are capable of breeding and foraging in both
upland and wetland communities. These species include common garter snake (Thamnophis sirtalis), savannah
sparrow (Passerculus sandwichensis), Northern Harrier (Circus cyaneus) , Mallard (Anas platyrhinos)and
California vole (Microtus californicus).

Seasonal (Disturbed) Wetland

Seasonal wetlands are plant communities typically characterized by any number of seasonal wetland generalist
plants, many of which are nonnative and adapted to frequent disturbance, and may be found throughout the Yolo
Bypass Wildlife Area. Common species include mainly nonnative species such as rabbit’s foot grass (Polypogon
monspeliensis), Italian ryegrass, curly dock (Rumex crispus), and hyssop loosestrife (Lythrum hyssopifolia), and
invasive species, such as perennial pepperweed (Lepidium latifolium) and dallisgrass (Paspalum dilitatum). Some
native species also occur, such as nutsedge (Cyperus eragrostis). Seasonal wetlands are often isolated wetlands
that may have previously functioned more like vernal pools but, due to past disturbances and altered hydrology,
now support species that are adapted to longer inundation periods or are more tolerant of repeated disturbance.
Seasonal wetlands may also be inadvertently created in areas of claypan or hardpan soils where a lack of water
infiltration results in seasonal ponding within areas of excavation or other ground disturbances.

Vernal Pool and Swale

Vernal pools and swales within the Yolo Bypass Wildlife Area are primarily found within the southwest portion
of the Tule Ranch Unit. A recent survey of this area (Witham 2003) documented approximately 1,600 acres of
vernal pool/grassland habitat as well as the presence of a distinct vernal pool subtype, playa pools. Playa pools are
generally larger and deeper than other vernal pool types (several hectares in size and 1-2 meters deep) and
defined by cut banks from repeated wave action during the winter and spring. Vernal pools typically support a
suite of mostly endemic and sometimes rare plants in several genera including goldfields (Lasthenia spp.),
popcorn flower (Plagiobothrys spp.), Navarretia, woolly-marbles (Psilocarphus spp.), Downingia, and
Limnanthes. The nonnative Italian ryegrass is also widely distributed in vernal pools. The margins of playa pools
support many of the same species as smaller vernal pools. Additionally, several rare grasses, including Colusa
grass (Neostapfia colusana) and Crampton’s tuctoria (Tuctoria mucronata), although not confirmed to be present
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in Yolo Bypass Wildlife Area, have the potential to occur on the pool bottoms, which are otherwise typically
sparsely vegetated. Vernal swales, because they hold water for relatively short periods of time, typically contain a
mix of species found in both vernal pools and annual grasslands. Developing a refined grazing plan for the vernal
pool areas throughout the Tule Ranch is a high priority for future management and will most certainly focus on
the management of the nonnative Italian ryegrass.

Vernal pools are a unique, rare, and rapidly declining community in California. Because of the limited distribution
of this community in the state and its continued decline due to land conversion for development and other uses,
many vernal pool-associated wildlife species receive state or federal protection or are considered species of
concern. The vernal pools at the Wildlife Area provide high-quality habitat for these species, due to the diversity
in pool size, long inundation periods, and active vegetation management through grazing. Vernal pool and swale-
obligate species known to breed in the Wildlife Area include vernal pool tadpole shrimp (Lepidurus packardi),
vernal pool fairy shrimp (Branchinecta lynchi), conservancy fairy shrimp (Branchinecta conservatio), midvalley
fairy shrimp (Branchinecta mesovallensis), and California linderiella (Linderiella occidentalis). Vernal pool
tadpole shrimp, vernal pool fairy shrimp, and California linderiella may also inhabit vernal swales, provided that
water remains ponded in the swales long enough for the shrimp to mature and reproduce (a minimum of 18 days
for vernal pool fairy shrimp, 31 days for California linderiella, and 41 days for vernal pool tadpole shrimp). The
vernal pools at the Wildlife Area also may provide suitable habitat for California tiger salamander (Ambystoma
californiense) and possibly western spadefoot toad (Spea hammondi), although these species have not been
documented on site. In addition to these species which are restricted to vernal pools and swales, a variety of more
generalist wildlife forage and breed in these habitats as well, such as Pacific chorus frog, wetland-associated
insects, shorebirds, and waterfowl.

Riparian Woodland

Riparian woodland was probably a dominant habitat type in the primal Yolo Basin, but are currently kept in check
in order to maintain the flood conveyance capacity of the Yolo Bypass. Riparian woodland and associated riparian
scrub habitats are primarily found adjacent to Green’s Lake, Putah Creek, and along the East Toe Drain within the
Yolo Bypass Wildlife Area. Riparian scrub is a shrub-dominated community found typically found along stream
margins and within the streambed on gravel bars and similar formations. This community is typically dominated
by phreatophytes (i.e., water-loving plants) representative of early to mid successional stage vegetation
communities within riparian areas in California’s Central Valley. Typical species include native plants such as
creek dogwood (Cornus sericea), California rose (Rosa californica), Sandbar willow (Salix exigua), buttonbush
(Cephalanthus occidentalis var. californicus), and arroyo willow (Salix lasiolepis), along with nonnative invasive
species such as Himalayan blackberry (Rubus discolor), and potentially arundo (Arundo donax), and tamarisk
(Tamarix parviflora). Native trees such cottonwood (Populus fremontii), alder (Alnus rhombifolia), and Oregon
ash (Fraxinus latifolia) are occasionally found overtopping the shrub layer. Riparian woodland is a tree-
dominated community found adjacent to riparian scrub on older river terraces where flooding frequency and
duration is less. Common native overstory species in riparian communities include cottonwood, alder, valley oak
(Quercus lobata), Oregon ash, black willow (Salix gooddingii), California sycamore (Plantanus racemosa), box
elder (Acer negundo), and northern California black walnut (Juglans californica var. hindsii) hybrids (northern
California black walnut readily hybridizes with cultivated English walnut [J. regia]). The understory is typically
sparse in this community; although, native species such as California rose, California grape (Vitis californica),
Santa Barbara sedge (Carex barbarae), mulefat (Baccharis salicifolia), California barley (Hordeum
brachyantherum ssp. californicum), creeping wildrye and potentially blue elderberry (Sambucus mexicana), occur
in tree canopy openings.

Although relatively small areas of riparian woodland and scrub communities are present on site, these areas
provide very important habitat to a number of wildlife species, many of which are restricted to riparian
communities. Riparian communities in California currently cover only a small fraction of their historic range, due
to the widespread conversion of river floodplain to agriculture. As such, the riparian communities at the Wildlife
Avrea provide important foraging habitat for many migrating and wintering birds in the Pacific Flyway, as well as
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breeding individuals from a variety of taxa. Cavity nesting species such as tree swallow, wood duck, and several
woodpecker species benefit from the presence of riparian habitat. Mature stands of cottonwood/sycamore in the
Central Valley are of primary importance to breeding red bats (Lasiurus blossevillii). Wildlife species known to
forage in the on-site riparian communities include Cooper’s hawk (Accipter cooperii), sharp-shinned hawk
(Accipiter striatus), red-shouldered hawk, kingfisher, yellow warbler, willow flycatcher (Empidonax traillii),
western grey squirrel (Sciurus griseus), and western aquatic garter snake. Recently, tricolored blackbird breeding
colonies have also occurred in an on-site patch of buttonwillow trees.

Ditch

Ditches are found throughout most management units within the Yolo Bypass Wildlife Area. They typically
contain a mixture of weedy herbaceous wetland and upland generalist plants. If frequently cleared, ditch banks
may be largely unvegetated and contain only scattered upland weeds or, if unmaintained, they may be densely
vegetated. A native species commonly found within ditches at the Yolo Bypass Wildlife Area is water primrose, a
species that can eventually form dense stands that slow down the flow of water. Control measures are
implemented at this point, which include application of herbicides or mechanical control. Additionally, ditches
that are unmaintained and hold water for long period during the growing season may contain a mix of species
more commonly found in perennial wetlands or freshwater marshes described above. Ditches serve as corridors,
hydrologically connecting land management units.

Wildlife use of the ditches on site varies according to each ditch’s pattern of water conveyance. Ditches that
remain inundated throughout the summer months and are connected to rice fields or permanent wetlands provide
very important habitat at the site, as these ditches and their associated infrastructure provide habitat for the state
and federally-listed, threatened, giant garter snake. This aquatic species commonly travels through irrigation
ditches, forages for amphibians and small fish, which may be present, and uses the dry associated banks for
basking and thermoregulation. Ditches with suitable hydrology also support the foraging of other aquatic wildlife
such as western aquatic garter snake, Pacific chorus frog, the nonnative bullfrog, and dabbling ducks such as
mallard. Ditches are considered lower quality habitat for these species than perennial ponds, however.

Ditches that remain dry through most of the year and contain abundant vegetation may support foraging upland
wildlife such as song sparrow (Melospiza melodia), white-crowned sparrow (Zonotrichia leucophrys), and
American goldfinch (Carduelis tristis).

Agricultural Crops

Agricultural fields are found across the northern and central portions of the Yolo Bypass Wildlife Area

(e.g., Causeway Ranch and 1,000 Acre units). These fields are generally planted in various annual row crops in
the spring and summer months. The primary crop is rice but a variety of other crops are produced including corn,
milo, tomatoes, sunflower and safflower. The rice, corn and milo fields are typically managed as flooded open
water habitat in the winter months. During the winter months few, if any, plants are likely encountered in any of
these fields, except for residual stubble and other by-products remaining after crop harvesting. A warm autumn
may sprout a crop of such wildlife beneficial weeds as water grass.

Agricultural lands at the Wildlife Area are actively managed to benefit wildlife. This management results in the
use of safflower fields by foraging mourning doves and ring-necked pheasants, which feed on the unharvested
seeds; use of corn, milo, and millet fields by foraging sandhill cranes and waterfowl, which feed on the waste
grains after the fields are flooded; use of grain fields by foraging waterfowl, which feed on the green shoots
during the early growing season; and use of grain fields by some grassland bird species, which nest in the wheat
and feed on associated insects and grains. In addition, the on-site rice fields support foraging white-faced ibis,
which feed on the abundant invertebrates in the flooded fields; and tomato fields also support foraging
Swainson’s hawks and other raptors, which prey on the small mammals made more accessible by grading and
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harvesting activities. Post harvest flooding of rice fields attracts thousands of waterfowl and shorebirds on an

annual basis.

SPECIAL-STATUS SPECIES

Based on queries of the California Natural Diversity Database (CNDDB 2006) and the California Native Plant
Society (CNPS) Inventory of Rare and Endangered Plants of California (CNPS 2007: <http://cnps.web.aplus.net/
cgi-bin/inv/inventory.cgi/BrowseAZ?name=LIST>), there are 24 special-status plant species known from the
vicinity of the Yolo Bypass Wildlife Area (Table 3.5-2). Special-status plants are those plants listed as threatened
or endangered under either the Federal or California Endangered Species Acts (ESA/CESA). The CNPS also
maintains a list of rare and endangered plants. Although these plants carry no formal regulatory status, except for
those plants also listed as threatened or endangered by the federal government or State of California, potential
impacts to these species are generally analyzed under the California Environmental Quality Act (CEQA).

A discussion on the habitat requirements for each of these species and their potential for occurrence within the
Yolo Bypass Wildlife Area is provided below.

Table 3.5-2
Special-status Plants Known to Occur or with Potential to Occur at Yolo Bypass Wildlife Area
Species Status 1 Habitat and Blooming Period Potential for Occurrence
USFWS | DFG | CNPS
Suisun Marsh aster FSC -- 1B Endemic to San Joaquin CNDDB documents occurrences
Aster lentus Delta, generally occurs in south of the Yolo Bypass Wildlife
marshes and swamps, often Avrea at Lindsey Slough/Calhoun
along sloughs, from 0 to 3 Cut.
meters in elevation.
Blooms May—-November
Ferris’ milkvetch FSC -- 1B Meadows, valley and foothill | Witham survey of Tule Ranch
Astragalus tener var. grassland, subalkaline flats on | (2003) documented this species
ferrisiae overflow land in the Central | within the Tule Ranch boundary in
Valley; usually seen on dry, the Yolo Bypass Wildlife Area.
adobe soil, 5 to 75 meters in
elevation.
Blooms April-May
Alkali milkvetch FSC - 1B | Playas and vernal pools in Witham survey of Tule Ranch

Astragalus tener var.
tener

valley and foothill grassland,
alkali flats and flooded lands,
from 0 to 60 meters in
elevation.

Blooms March-June

(2003) documented this species
within the Tule Ranch boundary in
the Yolo Bypass Wildlife Area.
CNDDB documents 27 other
occurrences close by, including
Calhoun Cut, Yolo County
Grasslands park, Jepson Prairie,
Woodland, and Davis area alkaline
flats. The locality “0.5 miles W of
R.R. tracks, Yolo Bypass area” is
most likely within the Yolo Bypass
Wildlife Area and may correspond
with Tule Ranch.
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Table 3.5-2

Special-status Plants Known to Occur or with Potential to Occur at Yolo Bypass Wildlife Area

Species Status 1 Habitat and Blooming Period Potential for Occurrence
USFWS | DFG | CNPS
Heartscale FSC - 1B Alkaline flats and scalds in Witham survey of Tule Ranch
Atriplex cordulata the Central Valley, sandy (2003) documented suitable habitat
soils in Chenopod scrub, for this species within the Tule
valley and foothill grassland, | Ranch boundary in the Yolo Bypass
meadows, from 1 to 375 Wildlife Area, however the species
(600) meters in elevation. was not encountered during her
survey. CNDDB documents
Blooms April-October occurrences at Gridley Ranch,
Jepson Prairie, alkaline flats
between Davis and Woodland, and
Calhoun Cut.
Brittlescale FSC -- 1B Alkali scalds or alkaline clay | CNDDB documents occurrences of
Atriplex depressa and playas, in chenopod this species on alkaline flats
scrub, meadows, and valley between Woodland and Davis, just
and foothill grassland, rarely | north of Davis, and at Dozier
associated with riparian, Station (Jepson Prairie).
marshes, or vernal pools,
from 1 to 320 meters in
elevation.
Blooms May—October
San Joaquin spearscale FSC -- 1B Alkali meadow, chenopod Witham survey of Tule Ranch
Atriplex joaquiniana scrub, seeps in valley and (2003) documented suitable habitat
foothill grassland, often in for this species within the Tule
seasonal alkali wetlands or Ranch boundary in the Yolo Bypass
alkali sink scrub, from 1 to Wildlife Area; however, the species
835 meters in elevation. was not encountered during her
survey. CNDDB documents
Blooms April-October occurrences at Liberty Island,
alkaline flats between Davis and
Woodland, just north of Davis, and
Yolo County Grasslands Park.
Lesser saltscale FSC -- 1B Alkaline vernal pools, from Witham survey of Tule Ranch
Atriplex persistens 10 to 115 meters in elevation. | (2003) documented suitable habitat
for this species within the Tule
Blooms June-October Ranch boundary in the Yolo Bypass
Wildlife Area, however the species
was not encountered during the
survey. CNDDB documents
occurrences at Jepson Prairie.
Bristly sedge -- -- 2 Coastal prairie, marshes and | CNPS documents this species

Carex comosa

swamps, valley and foothill
grassland, on lake margins
and wet places, from 0 to 625
meters in elevation.

Blooms May-September

within the 12 quad search
performed, however no location
information was provided. This
species is known to occur in the
Delta along sloughs and in marshes.
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Table 3.5-2

Special-status Plants Known to Occur or with Potential to Occur at Yolo Bypass Wildlife Area

Species Status 1 Habitat and Blooming Period Potential for Occurrence
USFWS | DFG | CNPS
Palmate-bracted bird’s E E 1B Chenopod scrub, alkaline CNDDB documents an occurrence
beak areas in valley and foothill of this species at the City of
Cordylanthus palmatus grassland, usually on Woodland reserve and Yolo County
Pescadero silty clay, which is | Park along County Road 102.
alkaline, from 5 to 155 meters
in elevation.
Blooms May-October
Dwarf downingia -- -- 2 Margin of vernal lakes and Witham survey of Tule Ranch
Downingia pusilla pools (mesic sites) in valley (2003) documented suitable habitat
and foothill grassland, from 1 | for this species within the Tule
to 485 meters in elevation Ranch boundary in the Yolo Bypass
Wildlife Area; however, the species
Blooms March—-May was not encountered during the
survey. CNDDB documents
occurrences at Barker Slough,
Calhoun Cut, Dozier area, Jepson
Prairie, the Rio Linda area, and EIk
Grove.
Fragrant fritillary FSC - 1B Coastal scrub, coastal prairie, | Witham survey of Tule Ranch
Fritillaria liliacea valley and foothill grasslands, | (2003) documented suitable habitat
often on serpentine (often for this species within the Tule
clay in grasslands), from 3to | Ranch boundary in the Yolo Bypass
410 meters in elevation Wildlife Area; however the species
was not encountered during surveys.
Blooms February—-May CNDDB documents occurrences at
Jepson Prairie.
Bogg’s Lake hedge -- E 1B Freshwater marshes and Witham survey of Tule Ranch
hyssop swamps, vernal pools, lake (2003) documented suitable habitat
Gratiola heterosepala margins, usually on clay for this species within the Tule
soils, from 5 to 2,400 meters | Ranch boundary in the Yolo Bypass
in elevation Wildlife Area; however the species
was not encountered during surveys.
Blooms April-August CNDDB documents occurrences at
Jepson Prairie, the Rio Linda area,
and Mather County Park.
Rose-mallow - - 2 Freshwater marshes and CNDDB documents occurrences of
Hibiscus lasiocarpus swamps, generally found on | this species in Snodgrass and Lost
wetted river banks and low Sloughs, as well as near 1-80 at the
peat islands in sloughs, W. EI Camino Avenue on ramp.
known from the Sacramento-
San Joaquin Delta watershed,
from 0 to 120 meters in
elevation
Blooms June-September
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Table 3.5-2

Special-status Plants Known to Occur or with Potential to Occur at Yolo Bypass Wildlife Area

Species Status 1 Habitat and Blooming Period Potential for Occurrence
USFWS | DFG | CNPS
Carquinez goldenbush FSC -- 1B Alkaline soils, flats, near Witham survey of Tule Ranch
Isocoma arguta drainages, on low benches, on | (2003) documented suitable habitat
tops an sides of mounds in for this species within the Tule
swale habitat, lower hills, in Ranch boundary in the Yolo Bypass
valley and foothill grassland, | Wildlife Area, however the species
from 1 to 20 meters in was not encountered during surveys.
elevation. CNDDB documents occurrences
near Dozier along Hwy 113 and at
Blooms August—December Jepson Prairie.
Northern California FSC -- 1B Riparian forest/woodland on | CNDDB documents occurrences
black walnut deep alluvial soil, from 0 to along the Sacramento River
Juglans hindsii 400 meters in elevation. between Rio Vista and Freeport.
Blooms April-May
Delta tule pea FSC -- 1B Freshwater and brackish CNDDB documents occurrences at
Lathyrus jepsonii var. marshes, usually on Snodgrass, Barker, Lindsey, Hass,
jepsonii marsh/slough edges, and Cache Sloughs, Delta Meadows
generally restricted to the Park, and Calhoun Cut.
Sacramento-San Joaquin
Delta, from 0 to 4 meters in
elevation.
Blooms May-September
Legenere FSC -- 1B Vernal pool bottoms, from 1 | Witham survey of Tule Ranch
Legenere limosa to 880 meters in elevation. (2003) documented suitable habitat
for this species within the Tule
Blooms April-June Ranch boundary in the Yolo Bypass
Wildlife Area; however, the species
was not encountered during surveys.
CNDDB documents occurrences
near Calhoun Cut, Jepson Prairie,
Elk Grove, Gibson Ranch (Rio
Linda), and Robla.
Heckard’s peppergrass FSC -- 1B Grasslands, alkaline soils, Witham survey of Tule Ranch
Lepidium latipes var. edges of vernal pools, in (2003) documented this species
heckardii valley and foothill grassland, | within the Tule Ranch boundary in
from 3 to 200 meters in the Yolo Bypass Wildlife Area.
elevation. According to CNDDB, this species
also occurs north of Davis, at
Blooms March—-May Jepson Prairie, and in Haas Slough
(Dozier).
Mason’s lilaeopsis FSC R 1B Freshwater and brackish CNDDB documents occurrences of
Lilaeopsis masonii marsh, riparian scrub, this species in Barker, Lindsey,
generally found in tidal zones | Cache, and Snodgrass Sloughs as
on muddy or silty soils well as in Calhoun Cut.
formed through river
deposition or bank erosion,
from 0 to 10 meters in
elevation.
Blooms April-November
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Table 3.5-2

Special-status Plants Known to Occur or with Potential to Occur at Yolo Bypass Wildlife Area

Species Status 1 Habitat and Blooming Period Potential for Occurrence
USFWS | DFG | CNPS
Delta mudwort -- -- 2 Riparian scrub, freshwater CNDDB documents occurrences of
Limosella subulata and brackish marsh, generally | this species in Barker Slough as
on mud banks of the deltain | well as in Calhoun Cut.
marshy or scrubby riparian
associations, from 0 to 3
meters in elevation.
Blooms May—-August
Baker’s navarretia FSC -- 1B Vernal pools, swales, Witham survey of Tule Ranch
Navarretia leucocephala meadows and seeps in (2003) documented this species
ssp. bakeri cismontane woodland, lower | within the Tule Ranch boundary in
montane coniferous forest, the Yolo Bypass Wildlife Area.
and valley and foothill CNDDB documents occurrences of
grassland, on adobe or this species at Glide Ranch and
alkaline soils, from 5 to 1,740 | Jepson Prairie.
meters in elevation.
Blooms April-July
Colusa grass T E 1B Usually in large or deep Witham survey of Tule Ranch
Neostapfia colusana vernal playa pools (flowering | (2003) documented suitable habitat
on drying pool bottoms), on for this species within the Tule
adobe soils, from 5 to 200 Ranch boundary in the Yolo Bypass
meters in elevation. Wildlife Area, however the species
was not encountered during her
Blooms May-August survey. CNDDB documents
occurrences at Jepson Prairie and at
Yolo County Grasslands Park.
Sanford’s arrowhead FSC -- 1B Marshes and swamps, CNDDB documents occurrences in
Sagittaria sanfordii shallow, slow-moving, Sacramento along the American
freshwater habitats, ponds, River, in Morrison Creek, and
ditches, from 0 to 619 m in northern Sacramento sites.
elevation.
Blooms May-October
Crampton’s E E 1B Usually in dry bottoms of Witham survey of Tule Ranch
Tuctoria/Solano grass large or deep vernal playa (2003) documented suitable habitat
Tuctoria mucronata pools in valley and foothill for this species within the Tule
grassland (flowering on Ranch boundary in the Yolo Bypass
drying pool bottoms), 5 to 10 | Wildlife Area; however, the species
meters in elevation. was not encountered during surveys.
CNDDB documents occurrences
Blooms April-September west of Jepson Prairie and at Yolo
County Grasslands Park.

Legal Status Definitions

California Native Plant Society (CNPS) Categories

U.S. Fish and Wildlife Service (USFWS) 1A Plants presumed extinct in California

E Endangered 1B Plant species considered rare, threatened, or endangered in

T Threatened California and elsewhere

FSC Federal Species of Concern 2 Plant species considered rare, threatened, or endangered in
California Department of Fish and Game (DFG) California but more common elsewhere

E Endangered 3 Plants about which we need more information — a review list

T Threatened 4 Plants of limited distribution — a watch list

R Rare
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Aster lentus

Suisun marsh aster (Aster lentus) is a perennial in the sunflower (Asteraceae) family. It grows in marshes along
tidal streams in the Sacramento-San Joaquin Delta, frequently at or very near the water line mixed with tules,
cattails, and other emergent vegetation. It may be found in the Yolo Bypass Wildlife Area within perennial
wetlands and similar habitats. Suisun marsh aster is listed as a federal species of concern and has been placed on
List 1B by the CNPS.

Astragalus tener var. ferrisiae

Ferris’ milkvetch (Astragalus tener var. ferrisiae) is a small annual in the pea (Fabaceae) family. It occurs in
moist and slightly alkaline habitats such as vernal pools, vernal marshes, and grasslands in the Sacramento Valley
and is known from only six sites, one of which is the Tule Ranch (Witham 2003). Ferris’ milkvetch is a federal
species of concern and has been placed in List 1B by the CNPS.

Astragalus tener var. tener

Alkali milkvetch (Astragalus tener var. tener) is closely related to Ferris’ milkvetch and has similar habitat
requirements; however, alkali milkvetch is more widely distributed throughout the Bay Area, Sacramento Valley,
and San Joaquin Valley. Witham (2003) detected several occurrences of this plant on the Tule Ranch, including
one large population containing approximately 300 plants. Alkali milkvetch is a federal species of concern and
has been placed on List 1B by CNPS.

Atriplex spp.

Four different special-status species in the genus Atriplex are known from the vicinity of the Yolo Bypass
Wildlife Area. These four species are: heartscale (Atriplex cordulata), brittlescale (Atriplex depressa), San
Joaquin spearscale (Atriplex joaquiniana), and lesser saltscale (Atriples persistens). All are annuals in the
amaranth (Amaranthaceae) family (formerly considered part of Chenopodiaceae) and distributed throughout the
Central Valley and Bay Area in saline or alkaline habitats. Atriplex cordulata and A. joaquiniana both grow up to
40cm in height or taller and may be found in a variety of vernally mesic saline or alkaline habitats including salt
scalds, grasslands, and alkali flats. A. depressa and A. persistens are both low growing, rarely exceeding 20cm in
height. A. depressa shares similar habitat requirements with A. cordulata and A. joaquinana and may frequently
be found growing in association with these species; A. persistens is more commonly found growing on the drying
bottoms of large, alkaline vernal pools. Although none of these species have been found in the Yolo Bypass
Wildlife Area, all have the potential for occurrence. All four species are federal species of concern and have been
placed on List 1B by CNPS.

Carex comosa

Bristly sedge (Carex comosa) is an herbaceous, grass-like perennial in the sedge (Cypreaceae) family. It is found
throughout the Delta along sloughs, river channels, pond margins, and marshes. It also inhabits similar habitats in
other parts of the United States with the exception of the Great Basin. Bristly sedge may be found along perennial
wetlands, the Toe Drain, and ditches within the Yolo Bypass Wildlife Area. This plant has been placed on List 2
by CNPS.

Cordylanthus palmatus

Palmate-bracted birds’ beak (Cordylanthus palmatus) is an annual in the figwort (Scrophulariaceae) family and
can reach 30 cm in height. It grows in vernally mesic alkaline or saline grassland or scrub habitats in scattered
localities in the Sacramento and San Joaquin Valleys and at Livermore in the Bay Area. Locally, it is frequently
found growing on Pescedaro saline-alkaline silty clay soils in association with saltgrass (Distichlis spicata),
tarplant (Hemizonia spp.), pickleweed (Salicornia subterminalis), and alkali-heath (Frankenia salina) near
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Woodland, California. Cordylantus palmatus is a hemiparasite, forming connections with the roots of a host plant.
Although Cordylanthus has photosynthetic capability, it also receives nutrients from its host plant. Although not
found during surveys by Witham (2003), suitable habitat is found on the Fireman’s Club in the Tule Ranch unit of
the Wildlife Area. Palmate-bracted birds’ beak is listed by the State and U.S. Fish and Wildlife Service as an
endangered species. It is placed on List 1B by CNPS.

Downingia pusilla

Dwarf downingia (Downingia pusilla) is a diminutive annual in the bellflower (Campanulaceae) family. It is
widely distributed in vernal pools and wet grasslands throughout the Central Valley and north Bay areas as well
as Central Chile. This species occurs in sparsely vegetated micro-habitats. Witham (2003) did not locate this
species during her surveys; however, the species is difficult to locate if surveys are not timed specifically to detect
it. Suitable habitat is found on the Tule Ranch unit. Dwarf downingia has been placed on List 2 by CNPS.

Fritillaria liliacea

Fragrant fritillary (Fritillaria liliacea) is an herbaceous perennial in the lily family (Liliaceae). It may be found in
grassland or scrub habitats, often on clay soils. Locally, this species is usually found growing on the tops of
mima-mounds or other upland areas within vernal pool grasslands. Although this species has not been located on
the Tule Ranch unit (Witham 2003) suitable grassland habitat exists in the Tule Ranch unit and in other
management units in the wildlife area. Fritillaria liliacea is found at the Jepson Prairie. Fragrant fritillary has
been placed on list 1B by CNPS and is a federal species of concern.

Gratiola heterosepala

Bogg’s Lake hedge-hysssop is a diminutive annual in the figwort (Scrophulariaceae) family. It grows on the
margins and bottoms of deeper vernal pools as well as lake margins, marshes, ponds, and similar habitats at
scattered locations in the Central Valley, northern Coast Ranges, central Sierra Foothills, and Modoc Plateau.
Although this species has not been located in the Project area, suitable habitat for this species is found in the Tule
Ranch unit. Bogg’s Lake hedge-hyssop is listed by the State of California as endangered and has been placed on
List 1B by CNPS.

Hibiscus lasiocarpus

California hibiscus (Hibiscus lasiocarpus) is a robust, shrub-like perennial in the mallow (Malvaceae) family.

It grows alongside creeks, streams, rivers, and marshes in California’s Central valley from Butte County south to
San Joaquin County (as well as similar habitats in the central, southern, and southeastern United States).

This species may be found along the Toe Drain and within perennial wetlands in the Yolo Bypass Wildlife Area.
California hibiscus has been placed on List 2 by CNPS.

Isocoma arguta

Carquinez golden-bush (Isocoma arguta) is a perennial sub-shrub in the sunflower (Asteraceae) family.

It typically grows on alkaline soils in open grasslands, on the tops and sides of mima-mounds in vernal pool
grasslands, or near drainages in the Delta. This species has not been located in the Yolo Bypass Wildlife Area;
although, suitable habitat does exist on the Tule Ranch an in similar grassland habitats. Carquinez golden-bush
has been placed on List 1B by CNPS and is a federal species of concern.

Juglans californica var. hindsii
Northern California black walnut (Juglans californica var. hindsii) is a large tree in the walnut (Juglandaceae)

family. It was formerly found throughout riparian areas in northern California and has served as rootstock for
cultivated English walnuts. Northern California black walnut readily hybridizes with other walnuts, including
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other rootstock and English walnut, and this propensity has reduced the genetic purity of extant native walnut
stands and contributed to the increasing rarity of genetically pure individuals. Northern California black walnut
may be found along riparian areas of Putah Creek and the Toe Drain. This species is a federal species of concern
and has been placed on List 1B by CNPS.

Lathyrus jepsonii var. jepsonii

Delta tule pea (Lathyrus jepsonii var. jepsonii) is an herbaceous, perennial vine in the pea (Fabaceae) family. It is
found only in the Sacramento-San Joaquin Delta where it grows within and above the upper tidal zone, frequently
mixed among shrubby vegetation, such as California rose, Himalayan blackberry, or sandbar willow. Within the
Yolo Bypass Wildlife Area, it is possible that this plant may be found along the edges of perennial or seasonal
wetlands and the Toe Drain. Delta tule pea is listed as a federal species of concern and has been placed on List 1B
by CNPS.

Legenere limosa

Green’s legenere (Legenere limosa) is a diminutive annual in the bellflower (Campanulaceae) family. It grows in
the bottoms of larger vernal pools, frequently with species such as pale spikerush (Eleocharis macrostachya) and
rayless goldfields (Lasthenia glaberrima). It may also be found with the related dwarf downingia. This species
has not been located on the Yolo Bypass Wildlife Area although it may grow in suitable habitats within the Tule
Ranch and similar vernal pool or seasonal wetland habitats. Green’s legenere is a federal species of concern and
has been placed on List 1B by CNPS.

Lepidium latipes var. heckardii

Heckard’s peppergrass is a small annual in the mustard (Brassicaceae) family. It is known from eight locations
across California, one of which is the Tule Ranch, and tends to be found in vernally wet alkali grasslands where it
co-occurs with plants such as annual rye grass, dwarf pepperweed (Lepidium latipes var. latipes), smooth
goldfields (Lasthenia glabrata ssp. glabrata), annual hairgrass (Deschampsia danthonioides), and others. Recent
vegetation surveys (Witham 2003) documented this species in several locations throughout Tule Ranch.
Heckard’s peppergrass has been placed on List 1B by CNPS and is a federal species of concern.

Lilaeopsis masonii

Mason’s lilaeopsis (Lilaeopsis masonii) is a tiny perennial in the carrot (Apiaceae) family. It is found primarily on
mudflats and similar habitats within the tidal zone of marshes and rivers within the Sacramento-San Joaquin
Delta. This species may occur along the Toe Drain. Mason’s lilaeopsis is listed as a federal species of concern and
has been placed on List 1B by CNPS.

Limosella subulata

Delta mudwort (Limosella subulata) is a diminutive perennial in the figwort (Scrophulariaceae) family found in
the Sacramento-San Joaquin delta and on the east coast of the United States. Similar to Masons’ lilaeopsis, it is
frequently found in microhabitats where bank sloughing and other similar disturbances have created localized
areas of saturated fine sediment (clay and silty clay) deposition below the average high tide level. This species
may occur along the Toe Drain. Delta mudwort has been placed on List 2 by CNPS.

Navarretia leucocephala ssp. bakeri

Baker’s navarretia (Navarretia leucocephala ssp. bakeri) is a diminutive annual in the phlox (Polemoniaceae)
family. As with other Navarretia leucocephala subspecies, it grows throughout vernal pools as well as seasonally
wet grasslands. In contrast to the more widely distributed, and occasionally sympatric, N. leucocephala spp.
leucocephala, the corolla tube is smaller, the corolla lobes are more linear, and the corolla tube is included within
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the calyx tube. Witham (2003) found that most habitats within the Tule Ranch are suitable for this species.
Somewhat notably, it was the not only the sole Navarretia species found during her surveys but also the only
member of the phlox family found on the Tule Ranch. CNPS has placed Baker’s navarretia on List 1B, and it is
listed as a federal species of concern.

Neostapfia colusana and Tuctoria mucronata

Colusa grass (Neostapfia colusana) and Crampton’s tuctoria (Tuctoria mucronata) are small, annual plants in the
grass (Poaceae) family. They are part of a larger group of related vernal pool grasses, most of which were
formerly placed in the genus Orcuttia. These species tend to be found in larger, deeper vernal pools where they
grow on the drying pool bottoms, frequently later into the summer than many other vernal pool plants. They are
widely distributed throughout suitable habitats within the Central Valley; although, they are uncommon wherever
they are found. Both species are known from the vicinity of the Yolo Bypass Wildlife Area and, although not
detected during recent surveys (Witham 2003), they could occur in suitable habitat within the Tule Ranch unit.
Both species are listed by the State of California as endangered, and CNPS has placed both species on list 1B.
Colusa grass is federally listed as threatened and Crampton’s tuctoria is federally listed as endangered.

Sagittaria sanfordii

Sanford’s arrowhead (Sagittaria sanfordii) is an aquatic perennial in the water plantain (Altismataceae) family.
It grows in shallow, slow-moving streams, drainage canals, ditches, and pond or lake margins throughout the
Central Valley as well as scattered localities on the north and central California coast where it can form large,
mono-specific clumps of plants or be interspersed with a variety of other similar vegetation such as common
water plantain (Alisma plantago-aquatica). It may be found in suitable habitats throughout most management
units within the Yolo Bypass Wildlife Area. Sanford’s arrowhead is a federal species of concern and has been
placed on List 1B by CNPS.

3.5.2 WILDLIFE RESOURCES

The Yolo Bypass Wildlife Area supports a diverse assemblage of communities that provide valuable wildlife
habitat for a variety of species guilds. The communities are described in Section 3.5.1, “Vegetation Resources.”
Two additional features, open water and mudflat, are not vegetation communities but provide important foraging
habitat for many wildlife species and are key components of the Yolo Bypass Wildlife Area’s ecological value.
Primary species guilds and key wildlife species that utilize each of the communities are discussed below.

SPECIES GUILDS

The Yolo Bypass Wildlife Area lies within a central portion of the Pacific Flyway, the major pathway for
migratory bird species on the West Coast. Many of the species that inhabit the Wildlife Area are there during the
fall and winter months, when the Central Valley becomes home to an abundance of birds. The most conspicuous
groups of wintering birds include waterfowl, shorebirds and wading birds, and raptors. Other groups that utilize
the Wildlife Area include upland game species, cavity-nesting birds, and neotropical migratory birds.

Waterfowl

A significant feature of the Yolo Bypass Wildlife Area is the abundance and variety of wintering waterfowl that
migrate down the Pacific Flyway each year. Large numbers of ducks, geese, and swans winter in the Wildlife
Area after migrating from northern breeding areas. Waterfowl populations are a highly valued and diversified
biological resource. They are of high interest to a variety of recreational users of the Wildlife Area, particularly
hunters and bird watchers. Species that occur in high abundance include northern pintail (Anas acuta), northern
shoveler (Anas clypeata), mallard (Anas platyrhynchos), gadwall (Anas strepera), American wigeon (Anas
americana), cinnamon and green-winged teal (Anas cyanoptera and A. crecca), lesser scaup (Aythya affinis),
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tundra swan (Cygnus columbianus), snow goose (Chen caerulescens), and white-fronted goose (Anser albifrons).
Some species, such as mallard, gadwall, and Canada goose (Branta canadensis) are year-round residents and
breed locally in wetlands and nearby uplands.

Natural wetland areas have declined by approximately 95% in California and as a result,, waterfowl breeding and
wintering populations have declined from historical levels. Therefore, the Wildlife Area is a critical link in the
chain of wetlands that make up the Pacific Flyway, contributing to the preservation of wintering and breeding
waterfowl populations.

A peak in the number of waterfowl in the Wildlife Area occurs in December—April, when large numbers are
attracted to the seasonally flooded wetlands. During periods of water inundation in the Bypass, less abundant
diving species such as canvasaback (Aythya valisineria), scaup (Aythya spp.), and goldeneye (Bucephala spp.) can
be present. These species may also be present in the deeper areas of seasonal and permanent ponds. A secondary
peak in waterfowl abundance occurs in late summer and is correlated with the presence of breeding ducks, their
young and early migrants. Primary nesting species a the Wildlife Area include mallard, gadwall, and cinnamon
teal. Grazing, upland cover plantings, and maintenance of properly spaced brood ponds are strategies used for
nesting waterfowl. Semi permanent wetlands and permanent wetlands provide brood cover for ducklings for the
first few weeks of their lives.

Seasonal flooding of wetlands is the primary wetland management strategy in the Yolo Bypass Wildlife Area for
migratory waterfowl. In addition, agricultural activities provide high quality foraging habitat for some waterfowl
species. Pintail, tundra swans, snow geese, and white-fronted geese can often be seen foraging in large numbers in
rice fields.

The periodic flooding that occurs during high flow events results in deeper water and a subsequent increase in
diving ducks, such as canvasback and scaup.

Shorebirds and Wading Birds

The Yolo Bypass Wildlife Area has become one of the premier shorebird areas in the Central Valley. With
managed seasonal wetlands providing shallow water, mud flats, and island mounds, hundreds of thousands of
shorebirds and wading birds annually migrate through, winter, and/or breed in the Yolo Bypass Wildlife Area.
These species are a significant component of the Wildlife Area and are of high interest to recreational bird
watchers.

Shorebirds and wading birds that breed in or nearby the Wildlife Area include American avocet (Recurvirostra
Americana), black-necked stilt (Himantopus mexicanus), killdeer (Charadrius vociferus), spotted sandpiper
(Actitis macularia), Virginia rail (Rallus limicola), white-faced ibis (Plegadis chihi), black-crowned night heron
(Nycticorax nycticorax), great blue heron (Ardea herodias), and snowy and great egret (Egretta thula and Ardea
alba). Since the opening of the Wildlife Area, a heronry (nesting colony of herons and egrets) has become
established nearby. In addition large numbers of ibis, egrets, and black-crowned night herons from nesting
colonies elsewhere in the region use the Wildlife Area during summer months, feeding primarily on crayfish, fish
and amphibians. A considerable number of black-crowned night herons and white-faced ibis roost on the Wildlife
Area in dense cattail thickets or willows.

A high diversity of shorebirds rely on the Wildlife Area to provide habitat during migration and winter. Species
regularly observed in during these periods include western and least sandpiper (Calidris maurim and minutilla),
long- and short-billed dowitchers (Limnodromus scolopaceus and griseus), dunlin (Calidris alpina), greater and
lesser yellowlegs (Tringa melanoleuca and flavipes), whimbrel (Numenius phaeopus), long-billed curlew
(Numenius americanus), and Wilson’s phalarope (Phalaropus tricolor lobatus). Species that occur more rarely in
the Wildlife Area include ruff (Philomachus pugnax), pectoral sandpiper (Calidris melanotos), and red-necked
phalarope (Phalaropus lobatus).
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On a regional scale, there have been substantial losses of historic habitat used by these species, resulting in
smaller, detached patches of suitable habitat for nesting and foraging. Available information suggests that their
populations are declining. Riparian habitats suitable for use by colonial-nesting species, such as egrets, have been
lost or fragmented on the Wildlife Area. The aforementioned heron rookery is located on property owned and
managed by the Sacramento-Yolo Port District.

Managed seasonal wetlands with complex diverse topography combined with innovative rice/shorebird habitat
rotations in the Wildlife Area provide critical foraging, nesting, and loafing habitat for an abundance of shorebird
and wading bird species. Maintaining existing and restoring additional suitable seasonal and permanent wetland,
and riparian communities, and reducing the effect of factors that can suppress breeding success in the Yolo
Bypass Wildlife Area is critical to maintaining healthy shorebird and wading bird populations in the region.

Neotropical Migratory Birds

Many species of neotropical migratory birds migrate through or breed in the Yolo Bypass Wildlife Area.

The neotropical migratory bird guild includes species that breed in North America and winter in Central and
South America. Representative species that breed and/or migrate through the Wildlife Area include western
kingbird (Tyrannus verticalis), western wood-pewee (Contopus sordidulus), tree swallow (Tachycineta bicolor),
barn swallow (Hirundo rustica), Bullock’s oriole (Icterus bullockii), Wilson’s warbler (Wilsonia pusilla), yellow
warbler (Dendroica petechia), and blue grosbeak (Guiraca caerulea).

Regionally, there have been substantial losses of historic habitat used by neotropical migratory species, and
available information suggests that population levels for many of these species are declining. Continued
management of existing habitat and restoration of additional suitable wetland, riparian, and grassland habitats in
the Yolo Bypass Wildlife Area is important to maintaining healthy neotropical migrant bird populations.
Opportunities to increase length and density of riparian vegetation along Putah Creek and the East Toe Drain will
also benefit species in this guild. Protection and restoration of nesting habitat helps reduce nest parasitism and
predation by creating habitat conditions that render neotropical birds less susceptible to these stressors.
Management of upland habitat to provide variations in height and density of vegetation, food crops, and water has
proven to be beneficial to many neotropical migratory song birds.

Raptors

A wide variety of wintering and/or breeding raptors utilize the Yolo Bypass Wildlife Area, including red-tailed
hawk (Buteo jamaicensis), white-tailed kite (Elanus leucurus), rough-legged hawk (Buteo lagopus), ferruginous
hawk (Buteo regalis), prairie falcon (Falco mexicanus), peregrine falcon (Falco peregrinus anatum), kestrel
(Falco sparverius), barn owl (Tyto alba), great horned owl (Bubo virginianus), short-eared owl (Asio flammeus),
and northern harrier (Circus cyaneus). Of these, Swainson’s hawk (Buteo swainsoni), red-tailed hawk, kestrel,
northern harrier, white-tailed kite, barn owl, and great horned owl are known to nest in the Wildlife Area.

All of these raptor species can be seen foraging and hunting for prey in recently flooded wetlands and in fresh cut
alfalfa fields. Management strategies for raptors include optimizing foraging opportunities by managing for a food
base consisting of rodents and large insects. Rodent numbers are highly dependent on the timing, magnitude, and
duration of flooding in the Yolo Bypass. Maintaining high humidity in pond/wetland bottoms helps to develop
high grasshopper numbers. Discing, mowing, and summer irrigations attract large numbers of Swainson’s hawks
feeding on grasshoppers. Fall preparation of agricultural fields also attracts wintering raptors and often provides
important foraging opportunities for Swainson’s Hawks, shortly before their autumn journey to Mexico and
Central America.
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Cavity-nesting Birds

Cavity-nesting birds, such as kestrels, tree swallows, and wood ducks (Aix sponsa) can be seen throughout the
Wildlife Area. Providing nesting boxes for these cavity-nesters benefits these species in the Wildlife Area, as
shown by the success of a series of next box projects.

Swallows are summer migrants, occurring in the Wildlife Area from late winter to early fall (February—October),
with peak abundance generally in June and July. Large post and pre-breeding mixed flocks of swallows can occur
in the spring and summer, particularly when flying insect populations associated with wetlands and agricultural
fields are abundant.

Upland Game Birds

The Yolo Bypass Wildlife Area provides habitat for several upland game birds of great interest to recreational
hunters. The primary upland game bird species that utilize the Wildlife Area are mourning dove (Zenaida
macroura) and ring-neck pheasant (Phasianus colchicus). Tenant farmers grow fields of safflower that provide
abundant foraging opportunities. Safflower is also left unharvested and mowed to provide additional foraging
prospects for these species. These management strategies have resulted in improved upland game bird hunting
throughout the Wildlife Area. Spring floods can significantly affect pheasant nesting and recruitment success
thereby limiting populations in subsequent years.

SPECIAL-STATUS SPECIES

Special-status wildlife species are legally protected or are otherwise considered sensitive by federal, state, or local
resource conservation agencies and organizations. Special-status wildlife species addressed in this section include:

species listed as threatened or endangered under the ESA/CESA;

species identified by USFWS or DFG as species of special concern;

species fully protected in California under the California Fish and Game Code; and
species identified as priorities for recovery under CALFED’s MSCS.

vy vy VvYYy

Table 3.5-3 includes 43 special-status species that are known (38) or have potential (5) to occur regularly in the
Yolo Bypass Wildlife Area. The table also provides information on each species’ regulatory status, habitat
requirements, and potential for occurrence, and each species is discussed further in the text that follows.
Migratory birds described as “winter” visitors may occur in small numbers throughout the year, but do not breed
in the area and are most common in winter. A map of special-status species occurrences in the Wildlife Area that
have been documented in the CNDDB is provided in Exhibit 3.5-2.

Invertebrates
Vernal pool crustaceans

Vernal pool crustaceans are restricted to vernal pools, swales, and other seasonal pools. Eggs of these species lie
dormant during most of the year in the form of cysts, which are capable of withstanding extreme environmental
conditions, such as heat, cold, and prolonged desiccation. The cysts hatch when the pools fill with rainwater, and
the young rapidly develop into sexually mature adults. Not all of the cysts hatch with the first rainfall; some
remain dormant to hatch during subsequent events or in later years. Eggs are dispersed from one pool to another
on the feet of birds and mammals, which move between the pools. The vernal pools in the Tule Ranch Unit of the
Wildlife Area are known to support five special-status vernal pool crustaceans; suitable habitat on site is restricted
to this unit. Species known to occur on site include the federally endangered vernal pool tadpole shrimp
(Lepidurus packardi), federally endangered conservancy fairy shrimp (Branchinecta conservatio), federally
threatened vernal pool fairy shrimp (Branchinecta lynchi), and two federal species of concern: midvalley fairy
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shrimp (Branchinecta mesovallensis) and California linderiella (Linderiella occidentalis). The first four of these
species are listed as species to be maintained under CALFED’s MSCS.

Table 3.5-3

Special-Status Wildlife Known or with Potential to Occur Regularly at Yolo Bypass Wildlife Area

Status!?

Species USFWS | DFG | VSCS Habitat Potential for Occurrence
Invertebrates
Vernal pool tadpole E -- m Inhabit vernal pools and seasonal Known to occur in vernal pools
shrimp wetlands, which range from 2 m? to in the Tule Ranch Unit, which
Lepidurus packardi over 350,000 m*. provide suitable habitat.
Vernal pool fairy T - m Typically inhabit vernal pools and Known to occur in vernal pools
shrimp seasonal wetlands less than 200 m? in the Tule Ranch Unit, which
Branchinecta lynchi and less than 5 cm deep; they may provide suitable habitat.
also occur in larger, deeper pools.
Conservancy fairy E -- m Large vernal pools and seasonal Known to occur in vernal pools
shrimp wetlands, ~ 1 acre in size. in the Tule Ranch Unit, which
Branchinecta provide suitable habitat.
conservatio
Midvalley fairy SSC -- m Small vernal pools and seasonal Known to occur in vernal pools
shrimp wetlands less than 202 m? in area in the Tule Ranch Unit, which
Branchinecta (average area 67 m?), with average provide suitable habitat.
mesovallensis depth of 10 cm (range 5-15 cm).
California linderiella SSC - - Vernal pools and seasonal wetlands Known to occur in vernal pools
Linderiella from 1 to 52,500 m? in area (average | in the Tule Ranch Unit, which
occidentalis area 1,283 m?), with average depth of | provide suitable habitat.
19 cm (range 3-151 cm).
Reptiles
Giant garter snake T T r Inhabits slow-moving streams, Known to occur in the
Thamnophis gigas sloughs, ponds, marshes, flooded rice | northwestern portion of the
fields, irrigation and drainage ditches, | Wildlife Area. Suitable habitat is
and adjacent upland areas. present throughout the site in
wetlands, rice fields, irrigation
channels, riparian areas, and
adjacent uplands.
Northwestern pond SSC | SsC m Inhabits slow-moving streams, Known to occur in suitable
turtle sloughs, ponds, irrigation and habitats throughout the site,
Actinemys marmorata drainage ditches, and adjacent upland | including: wetlands, rice fields,
marmorata areas. irrigation channels, riparian
areas, and adjacent uplands.
Amphibians
California tiger T SSC m In winter, breeds in vernal pools and | Could occur. Not documented on
salamander seasonal wetlands with a minimum site, but suitable habitat is
Ambystoma 10-week inundation period. In present in vernal pools within the
californiense summer, aestivates in grassland Tule Ranch Unit, and the
habitat, primarily in rodent burrows. | Wildlife Area is within the
species’ known range.
Western spadefoot -- SSC m In winter, breeds in vernal pools and | Could occur. Not documented on

toad
Spea hammondii

seasonal wetlands with a minimum
3-week inundation period. In
summer, aestivates in grassland
habitat, in soil crevices and rodent
burrows.

site, but suitable habitat may be
present in vernal pools within the
Tule Ranch Unit, and the
Wildlife Area is within the
species’ known range.
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Table 3.5-3
Special-Status Wildlife Known or with Potential to Occur Regularly at Yolo Bypass Wildlife Area

Species Status? Habitat Potential for Occurrence
USFWS | DFG | MSCS
Birds
American white -- SSC -- Forages in open water. Although Known to forage on site
pelican individuals may be present year- throughout the year, occasionally
Pelecanus round, this species does not breed in | in numbers significant to the
erythrorhynchos the Central Valley. nation-wide population.
Double-crested -- SSC m Forages in open water. Breeds Known to forage on site
cormorant colonially in rock ledges and trees. throughout the year. No breeding
Phalacrocorax colonies are present on site.
auritus
Great blue heron -- -- m Nests colonially in tall trees. Forages | Known to breed in trees just
Ardea herodias in fresh and saline marshes, shallow | outside of the Wildlife Area.
open water, and occasionally Known to forage in wetlands,
cropland or low, open, upland and uplands and agricultural
habitats. fields throughout the site.
No breeding colonies are present
on site, but suitable nesting
habitat is present.
Great egret -- -- m Nests colonially in tall trees. Forages | Known to forage in wetlands,
Ardea alba in fresh and saline marshes, shallow | uplands, and agricultural fields
open water, and occasionally throughout the site, which
cropland or low, open, upland provide suitable habitat.
habitats. Breeding colonies have been
recently documented on site.
Snowy egret -- -- m Nests colonially in dense marshes Known to forage in wetlands
Egretta thula and low trees. Forages in fresh and throughout the site, which
saline marshes, shallow open water, provide suitable habitat.
and occasionally irrigated cropland or | No breeding colonies are present
wet upland habitats. on site, but suitable nesting
habitat is present.
Black-crowned night- -- -- m Nests col