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12.3. STUDY AREA

The geographic focus is different for each of the two chapter objectives. For the “other programs” 
objective, the focus is on the entire San Joaquin River basin and includes the numerous State and 
Federal resource agencies with regulatory jurisdiction or policy management for the San Joaquin 
basin. Several of the programs discussed, such as the CALFED Bay-Delta Program (CALFED), 
have a much broader area of concern than just the San Joaquin River basin. We have tried to present 
material for these programs as they specifi cally relate to the San Joaquin River Restoration Program. 

In assessing downstream opportunities and constraints, the study area is focused downstream of the 
Merced River, and generally includes two distinct ecological zones: the approximately 50 miles of 
lower San Joaquin River where the Merced, Tuolumne, and Stanislaus rivers join the San Joaquin 
River, and the South Delta, from approximately the head of Old River downstream to Sherman Island, 
where the San Joaquin River joins the Sacramento River (Figure 12-1).

12.4. OTHER PROGRAMS

The Sacramento-San Joaquin River Delta is a key region within California for water supply and 
water quality, and it is also critically important to numerous plant, fi sh and wildlife species that either 
inhabit the Delta or use the Delta seasonally. For these reasons, several large regulatory programs and 
much attention has focused on this region, particularly in the last several decades. In assessing these 
other programs, we offer two caveats. First, we have not attempted to discuss in detail how each of 
these programs will integrate with efforts to restore the San Joaquin River. Integrating this Restoration 
Study with existing programs will be the responsibility of the San Joaquin River Restoration Program. 
Second, with a river as large and complex as the San Joaquin, considering all programs, big and 
small, is impossible. We have included only the major regulatory or stakeholder programs that 
currently have or eventually will have a direct involvement in restoration of the San Joaquin River.

Several existing programs within the Central Valley and the Bay-Delta region may offer substantial 
opportunities for cooperation or integration with this Restoration Study. Components of the CALFED 
and Central Valley Project Improvement Act (CVPIA) programs, for example, should be integrated 
with the San Joaquin River Restoration Program. 

12.4.1. CALFED

The CALFED Bay-Delta Program (CALFED) was formed in 1995 as a cooperative effort among 
23 State and Federal agencies that manage and regulate the Sacramento–San Joaquin River Delta 
(Delta). The mission of CALFED is to develop and implement a long-term comprehensive plan that 
will restore ecological health and improve water management for benefi cial uses of the Bay-Delta. 
CALFED is focusing on long-term measures to address problems affecting the Bay-Delta estuary and 
surrounding watersheds. 

In August 2000, the program concluded a fi ve-year planning phase, during which the program: (1) 
expanded from its original mission to include 11 major program elements, (2) developed and fi nalized 
a programmatic environmental document (EIS/EIR), (3) established a Science Program, and (4) 
received signature on the Record of Decision (ROD). CALFED is now moving forward to implement 
the ROD, with Stage-1 implementation planned to occur over the next seven years. 
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(1) develop a comprehensive plan, which is reasonable, prudent, and feasible, to 
address fi sh, wildlife, and habitat concerns on the San Joaquin River, including 
but not limited to the streamfl ow, channel, riparian habitat, and water quality 
improvements that would be needed to reestablish where necessary and to sustain 
naturally reproducing anadromous fi sheries from Friant Dam to its confl uence with 
the San Francisco Bay/Sacramento-San Joaquin Delta Estuary. Such plan shall be 
developed in cooperation with the California Department of Fish and Game and in 
coordination with the San Joaquin River Management Program under development 
by the State of California; shall comply with and contain any documents required 
by the National Environmental Policy Act and contain fi ndings setting forth the 
basis for the Secretary’s decision to adopt and implement the plan as well as 
recommendations concerning the need for subsequent Congressional action, if any; 
and shall incorporate, among other relevant factors, the potential contributions 
of tributary streams as well as the alternatives to be investigated under paragraph 
(2) of this subsection. During the time that the Secretary is developing the plan 
provided for in this subsection, and until such time as Congress has authorized the 
Secretary to implement such plan, with or without modifi cations, the Secretary 
shall not, as a measure to implement this title, make releases for the restoration of 
fl ows between Gravelly Ford and the Mendota Pool and shall not thereafter make 
such releases as a measure to implement this title without a specifi c Act of Congress 
authorizing such releases. In lieu of such requirement, and until such time as fl ows 
of suffi cient quantity, quality and timing are provided at and below Gravelly Ford to 
meet the anadromous fi shery needs identifi ed pursuant to such plan, if any, entities 
who receive water from the Friant Division of the Central Valley Project shall be 
assessed, in addition to all other applicable charges, a $4.00 per acre-foot surcharge 
for all Project water delivered on or before September 30, 1997; a $5.00 per acre-
foot surcharge for all Project water delivered after September 30, 1997 but on or 
before September 30, 1999; and a $7.00 per acre-foot surcharge for all Project water 
delivered thereafter, to be covered into the Restoration Fund.

The CVPIA includes several programs that will benefi t future restoration activities in the upper San 
Joaquin River. Within the CVPIA ‘core programs’, water conservation standards (Section 3405(e)) 
have increased the fi rm water supply available to the CVP. Within ‘other programs’, upgrades 
to the Tracy and Contra Costa Pumping Plant fi sh protection facilities have reduced the juvenile 
salmonid mortality associated with entrainment at the pumping facilities (Section 3406(b)(4-5)). 
Implementation of the Non-Flow Stream Restoration Actions (Section 3406(b)(13)) has resulted in 
installation of fi sh protection devices at Banta-Carbona, planning and design components for West 
Stanislaus, Patterson, and El Solyo Irrigation District diversions, as well as screens at numerous 
small riparian diversions. The CVPIA also has helped to fund the San Joaquin River Riparian Habitat 
Restoration Program that is a partnership of Friant Water Users Authority, NRDC, the Pacifi c Coast 
Federation of Fishermen’s Associations, the San Joaquin River Exchange Contractors, USFWS and 
the USBR.

12.4.2.1. Anadromous Fish Restoration Program (AFRP)

The Anadromous Fish Restoration Program (AFRP) is one of the central programs originating 
from the CVPIA legislature, with the directive to “develop and implement a program that makes all 
reasonable efforts to at least double natural production of anadromous fi sh in California’s Central 
Valley streams.” The U.S. Fish and Wildlife Service (USFWS) has assumed lead responsibility 
for the Anadromous Fish Restoration Program (AFRP). The AFRP program developed a three-
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volume Working Paper on Restoration Needs, completed in 1995. Volume I describes the process 
for completing the Restoration Study, and summarizes the production goals, limiting factors, and 
restoration actions developed by AFRP technical teams. Volume II provides detailed background 
information for Central Valley rivers, historic and existing conditions, and identifi es roles and 
responsibilities of State and Federal resource agencies. Volume III includes the complete production 
goals, limiting factors, and restoration actions sections as submitted by the AFRP technical teams. 

The AFRP Program released a Revised Draft Restoration Plan (USFWS AFRP 1997) to be used to 
guide the long-term development and implementation of the AFRP program. The AFRP Restoration 
Plan provides a programmatic-level description of the AFRP, and is used to guide implementation of 
all sections of the CVPIA that contribute to AFRP goals. The Revised Draft Plan was adopted as Final 
in 2001.

The AFRP is the implementation arm of the CVPIA’s Central Valley Project Restoration Fund, and 
has funded numerous, large restoration projects throughout the Central Valley since 1995. Prior to 
FY2001 funding cycle, AFRP developed an annual workplan that delineated projects to be funded 
by the CVPIA Restoration Fund. In 2000, for example, AFRP funded approximately $5.4 million in 
projects in the Central Valley. In 2001 and 2002, AFRP was integrated into the CALFED Ecosystem 
Restoration Program proposal solicitation process, with the opportunity to select projects that 
specifi cally meet AFRP priorities. AFRP priorities were also considered during development of the 
CALFED Ecosystem Restoration Plan (ERP) Stage 1 Implementation Plan. The CVPIA legislation 
explicitly precludes expenditure of CVPIA Restoration Funds for projects upstream of the Mendota 
Pool.

12.4.2.2. CVPIA Comprehensive Plan

In Section 3406(c)(1) of the CVPIA, the USBR and USFWS were directed to: 
“develop a comprehensive plan which is reasonable, prudent, and feasible, to 
address fi sh, wildlife, and habitat concerns on the San Joaquin River, including 
but not limited to the streamfl ow, channel, riparian habitat, and water quality 
improvements that would be needed to reestablish where necessary and to sustain 
naturally reproducing anadromous fi sheries from Friant Dam to its confl uence with 
the San Francisco Bay Sacramento-San Joaquin Delta Estuary.”

The USBR and USFWS began work on the Comprehensive Plan, and an initial draft report was 
prepared by 1995. However, the Working Group (consisting of the Friant Water Users Authority, the 
Natural Resources Defense Council, and the Pacifi c Coast Federation of Fisherman’s Associations) 
could not reach consensus on several components of the Plan, and the Plan was not completed. 
The Working Group recognized that the Secretary of the Interior was directed by Federal statute 
to complete the Comprehensive Plan, subject to Congressional appropriation of funds for that 
purpose. The Working Group also recognized that use of a Friant Surcharge to complete San Joaquin 
River Basin restoration projects would require a study or other biological analyses in order to fund 
proposed projects. To that end, a partnership between the Friant Water Users Authority (FWUA) and 
the Natural Resources Defense Council (NRDC) created the San Joaquin River Riparian Habitat 
Restoration Project. The partnership is now developing a more comprehensive plan for restoring 
native fi sh and wildlife on the San Joaquin River below Friant Dam. The Comprehensive Plan, as a 
result of public and political pressures was not funded by Congress and was never completed.

The incomplete draft of the original Comprehensive Plan contained descriptions of historical and 
existing conditions and a fairly exhaustive list and descriptions of fi sh and wildlife species within the 
San Joaquin basin, but it did not contain a substantive implementation component.
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The WAP is coordinated by USBR, with cooperation from NMFS and USFWS. The USFWS is 
defi ning the biological needs and hydrologic characteristics of several regulated and unregulated 
Central Valley rivers and streams, as well as water needs at wildlife refuges.

12.4.4. San Joaquin River Management Program

The San Joaquin River Management Program (SJRMP) originally was authorized by Assembly 
Bill 3603 and signed by the Governor on September 18, 1990. The SJRMP includes the entire river 
from Friant Dam to the Bay-Delta, and provides a forum for identifying and supporting projects 
and programs that address water quality, water supply, fl ood protection, fi sheries, recreation, and 
wildlife in the San Joaquin River system. The San Joaquin River Management Plan, completed in 
1995, identifi ed nearly 80 consensus-based restoration actions and studies that would benefi t the San 
Joaquin River system and its many users. The SJRMP provides a regional forum in the San Joaquin 
River basin for local, state, and federal agencies and interested stake holders including agricultural, 
business, recreational interests as well as environmental groups and landowners.  

The program funded several projects on the Stanislaus River, reviewed and recommended projects for 
other grants, consistent with SJRMP goals. To increase the value of its restoration efforts, the program 
has recently become coordinated with CALFED, plans to hire a full-time program director, and will 
obtain funding to implement some of its projects. 

12.4.5. VERNALIS ADAPTIVE MANAGEMENT PROGRAM

As part of on-going efforts to restore and protect fi sh resources, and yet maintain water supply 
reliability, State and Federal resource agencies, the San Joaquin River Group, CVP/SWP interests, 
and environmental interests developed a Draft San Joaquin River Agreement (SJRA) to meet the 
San Joaquin River fl ow objectives contained in the SWRCB 1995 Water Quality Control Plan for the 
San Francisco Bay/Sacramento-San Joaquin Delta Estuary (SWRCB 1995). The SJRA includes the 
Vernalis Adaptive Management Plan (VAMP). 

The VAMP program is an experimental program designed to determine juvenile salmonid survival 
under various river fl ows and SWP/CVP export operations. In 1999, VAMP began implementing 
annual 31-day pulse fl ows during the spring outmigration period. Pulse fl ows are coordinated with 
releases of large groups of tagged, hatchery-reared, juvenile salmon, which were wire-tagged and 
provided by the Merced River Hatchery. The VAMP experiments measure salmon survival rates 
under six combinations of fl ow and export rates. Under each of the experimental conditions, Chinook 
salmon survival rates were then calculated. The primary recapture locations were: (1) Chipps Island 
(a location where FWS conducted previous studies), and (2) at an intensively sampled location in 
the lower San Joaquin River near Antioch, (3) at the SWP and CVP fi sh salvage facilities, and (4) 
in the ocean fi shery. VAMP is scheduled to conduct pulse-fl ow studies through 2010. In addition to 
assessing the relationship between CVP/SWP export rates and salmon survival, the controlled spring 
pulse–fl ows will also allow the evaluation of temperature and water quality issues, in the San Joaquin 
River and Bay-Delta, related to fl ow magnitude and timing. 

12.4.6. US Army Corps of Engineers Comprehensive Study

The US Army Corps of Engineers (ACOE) and the Reclamation Board of California initiated 
the Sacramento and San Joaquin River Basins Comprehensive Study, to develop a system-wide, 
comprehensive fl ood management plan for the Central Valley, which would reduce fl ood damage 
and provide ecosystem restoration. Three broad planning objectives were identifi ed for the 
Comprehensive Study: (1) improve fl ood risk management throughout the system; (2) to ensure 
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maintain vegetation succession. In addition, forage crops are planted for the waterfowl.  Collectively, 
the 47,700 acres of wildlife refuge provide habitat to the recently de-listed Aleutian Canada Goose 
(San Joaquin River NWR), many other waterfowl and neotropical migratory birds. 

The NWRC is preparing long-term (15-year) program planning documents. Beginning with the 
San Joaquin NWR, the documents will guide present and future development of the NWRC. One 
critical issue is the potential expansion of the NWRC to include additional parcels, especially land 
surrounding the confl uences of the Merced, Tuolumne, and Stanislaus Rivers with the San Joaquin 
River. This potential expansion could play a key role in the San Joaquin River restoration program, in 
lower San Joaquin fl ood management, and in water quality issues of the entire river.

12.4.9. Lower Tributaries Restoration Programs

The three mainstem tributaries of the lower San Joaquin River include the Merced, Tuolumne and 
Stanislaus Rivers. The Stanislaus River is regulated by the New Melones Reservoir, owned and 
operated by the USBR. Dams on the Merced and Tuolumne Rivers are both privately owned, and 
have well-developed stakeholder organizations and restoration programs. Coordinating the San 
Joaquin River restoration efforts with those of these three tributaries will be critical to the success of 
the San Joaquin River efforts, particularly in maximizing restoration opportunities along the lower 
San Joaquin River.

The Turlock and Modesto Irrigation Districts (the Districts), in cooperation with CDFG and the 
FWS, conducted extensive studies of Chinook salmon population dynamics and habitat in the 
lower Tuolumne River, as part of the Don Pedro Project FERC Study Program. The objective of 
these studies was to identify potential management actions that would increase Chinook population 
abundance and improve Chinook salmon habitat in the Tuolumne River. In 1995, through the Don 
Pedro FERC relicensing process, the Districts and the City and County of San Francisco entered into 
a FERC Settlement Agreement with the FWS, CDFG, and several environmental groups. The FERC 
Settlement Agreement established minimum fl ow requirements for the Tuolumne River downstream 
of the Don Pedro Project, and it set forth a strategy to recover the lower Tuolumne River Chinook 
salmon population. The Tuolumne River Technical Advisory Committee (TRTAC) developed the 
Habitat Restoration Plan for the Lower Tuolumne River Corridor (McBain and Trush 2000), that 
integrates fl uvial geomorphic processes with ecosystem recovery and Chinook salmon restoration . 
Because this strategy will be carried out under contemporary regulated fl ow and sediment regimes, 
this goal targets a “scaled-down” version of a dynamic alluvial river (sediment transport and scour, 
fl oodplain inundation, channel migration) that creates and maintains habitats favored by Chinook 
salmon and other fi sh, bird, and wildlife populations. Several large-scale channel reconstruction 
projects are identifi ed in the Habitat Restoration Plan, and these projects are currently being 
implemented by the Districts, CCSF, CDFG, FWS, Friends of the Tuolumne, and Tuolumne River 
Preservation Trust. 

The Merced River restoration program, initiated in 1997, includes a broad spectrum of participants, 
including the Merced County Planning and Community Development Department, CDFG, DWR, 
, and the Merced River Stakeholder Group and Technical Advisory Committee. The Merced River 
Corridor Restoration Plan (Stillwater Sciences 2002) was completed in February 2002, and the 
plan provides a technical basis for restoration, unifi es public support, and guides implementation 
of the restoration program. The goal of the Merced Restoration Plan is to improve, to the extent 
feasible, ecological conditions that benefi t native fi sh and wildlife, while recognizing, protecting, and 
addressing the concerns and rights of property owners and other stakeholders (Stillwater Sciences 
2002). Several large channel reconstruction and habitat enhancement projects are being implemented 
by DWR on the Merced River, to improve ecological conditions, riparian habitat, and habitat for fall-
run Chinook salmon. 
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The Stanislaus River’s stakeholder group and restoration program are still developing and may be 
less advanced than programs on the Tuolumne or Merced Rivers, but the Stanislaus has nevertheless 
implemented several studies and restoration projects to improve conditions for fall-run Chinook 
salmon and steelhead populations. Spawning gravel replenishment projects have been implemented in 
Goodwin Canyon and at Knights Ferry. Radio-tracking experiments with emigrating juvenile salmon 
have also been conducted on the Stanislaus River to evaluate salmonid predation (Demko et al. 1999).

The three tributaries of the lower San Joaquin River are critically important to the restoration program 
in the San Joaquin River. The above mentioned CALFED projects will yield useful information 
for implementing restoration on the San Joaquin River; plus, the tributaries’ fall-run Chinook and 
steelhead will likely provide the best genetic stock for reintroduction into the San Joaquin River. 
Recent tributary restoration efforts and/or improved hydrologic and ocean conditions have helped 
improve and sustain escapement numbers in the past several years, rebounding from critically low 
levels in the early 1990s. 

The AFRP population targets for the three tributaries total 78,000 fall-run Chinook salmon (Table 
12-1). Targets for spring Chinook and steelhead are not provided for individual tributaries, but for the 
entire Sacramento and San Joaquin River drainage, the targets are 68,000 spring-run Chinook and 
13,000 steelhead. Achieving the AFRP and other program escapement targets will directly affect the 
success of the San Joaquin River restoration program, by providing a strong, local population base 
for transplant and/or straying. Steelhead appear to be more abundant in the Stanislaus River than 
in the other tributaries, and the Stanislaus River may be an important source for recolonizing and 
establishing a viable steelhead population on the San Joaquin River.

Table 12-1. Escapement, harvest, and production targets for fall-run Chinook salmon in each of the tributaries 
to the San Joaquin River established by the AFRP program. No production targets were established for spring-
run Chinook salmon or steelhead in San Joaquin basin tributaries.

Total Production Goal Escapement Harvest Production
Stanislaus River 22,000 4,800 6,040 11,000
Tuolumne River 38,000 8,900 9,950 19,000
Merced River 18,000 4,500 5,330 9,900
San Joaquin River not specifi ed not specifi ed not specifi ed not specifi ed

TOTAL 78,000 (not including San 
Joaquin River) 18,200 16,520 39,900

12.4.10. Floodplain Management Task Force

AB 1147 signed by Governor Davis last year, authorizes twelve fl ood control projects, modifi es the 
State local cost-sharing formula for participation in federal fl ood protection projects, signifi cantly 
increases the State’s oversight on federal fl ood control projects and recommends establishment of a 
Floodplain Management Task Force. This Task Force must complete its work by December 31, 2002.

The focus of the Task Force is to examine specifi c issues related to State and local fl oodplain 
management, including actions that could substantially reduce potential fl ood damages and to make 
recommendations for more effective statewide fl oodplain management policies.
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12.4.11. CALFED ERP 2002 Projects that are Recommended for Funding

River restoration activities within the San Joaquin basin have accelerated in the last decade, primarily 
because of the availability of funding from CALFED and CVPIA/AFRP. There are too many projects 
to present in this chapter that may have information relevant to the San Joaquin River restoration 
effort. Instead we provide an example of projects that recently received funding from CALFED. This 
is intended to provide managers with a better understanding of the types of restoration activities that 
offer opportunities for coordination with the San Joaquin River restoration effort.

12.4.11.1. Tri-Dam Project: Stanislaus -Lower San Joaquin River Water Temperature 
Modeling and Analysis

This proposal is to improve temperature models for the Stanislaus River and lower San Joaquin River 
to improve water temperatures from reservoir releases to benefi t salmon, steelhead, and other fi sh, 
and was recommended for $661,902 in funding. This proposal extends the existing water temperature 
model to the entire river system, from New Melones to the Bay-Delta, including that portion of the 
San Joaquin River between the Stanislaus River confl uence and Mossdale Bridge. New information 
will refi ne the temperature model and help improve water temperature in the Stanislaus River and 
Lower San Joaquin River.

12.4.11.2. Water Tech Partners: Full-Scale Demonstration of Agricultural Drainage-
Water Recycling Process Using Membrane Technology

This demonstration project was funded for $316,090 and seeks to test whether sustained, full-scale 
operation of an on-farm, tile-water recycling process can eliminate off-farm drainage disposal. This 
recycling process is the most technically, economically, and environmentally viable process for 
achieving the selenium water quality objectives for the San Joaquin River watershed. If the prototype 
full-scale demonstration project is successful, more plants will be built, possibly decreasing selenium 
discharge into the San Joaquin River by 80 percent.

12.5. DOWNSTREAM OPPORTUNITIES AND CONSTRAINTS

The lower San Joaquin River is an integral component of the success of restoration efforts in the 
upper San Joaquin River. Besides the obvious hydrologic connectivity, the two river sections also 
share fl ood control system components, similar urban and agricultural land uses, and water quality 
issues. Many of the downstream issues are both opportunities and constraints, depending on how the 
issue is viewed. For example, existing water quality conditions in the lower San Joaquin River may 
pose a critical constraint to the restoration of anadromous salmonids in the upper San Joaquin River, 
simply in terms of their survival of those conditions. But adding more water from the San Joaquin 
River may allow improvements to water quality, with consequent benefi ts that extend beyond just 
anadromous salmonids. Several other issues are similarly balanced. 

12.5.1. Flood Management

The climate and geology of the Central Valley dictate inevitable periodic fl ooding of the major 
river systems. Since Euro-American settlement in California, many large fl oods have occurred, 
occasionally with loss of life and property damage. Beginning as early as 1910, frequent fl ooding 
resulted in coordinated fl ood protection planning, fl ood control structures, and non-structural 
alternatives, which have converted vast areas of undeveloped and uncontrolled fl oodplain into 
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reclaimed agricultural lands, and more recently, into urban population centers throughout the Central 
Valley. The primary fl ood control strategy was the construction of large reservoir impoundments, 
channel straightening and confi nement, levee construction, and fl ood bypass channels. 

The primary opportunity in terms of improved fl ood management is to increase the fl ood capacity 
and storage in the 65 mile-long reach from the Merced River confl uence to the Delta, by such actions 
as setting back levees or creating transitory storage areas like the Yolo bypass. This activity has 
enormous benefi ts not only to fl ood management, but also to several ecosystem components and 
functions, such as: (1) a restored fl oodplain that can provide high quality habitat for native fi sh and 
anadromous salmonids, (2) an increase in riparian habitat available for avian and wildlife species, 
and (3) potential for channel migration, large wood recruitment, and other important fl uvial processes 
that are important to river ecosystem maintenance. Opportunities for restoring river corridor habitat, 
while maintaining fl ood control capacity, occur in the lower San Joaquin River from the mouth of the 
Stanislaus River downstream to Old and Middle rivers (Figure 12-1). Opportunities also exist along 
the San Joaquin Channel into the Central Delta. As addressed in the Comprehensive Study (ACOE 
2001), opportunities exist for expanding shaded riverine aquatic habitat on the San Joaquin River 
and on its lower tributaries, from Stockton upstream to the mouth of the Merced River along Federal 
levees. 

Waterside slopes of levees are subject to erosion from wind-generated waves, boat wakes, and water 
fl owing at high velocity. State and local governments have invested millions of dollars in the past 
10 years to maintain and repair eroded levees. The Delta Levees Maintenance Subvention Program 
(Senate Bill 1065) was developed to assist in levee maintenance, but requires that no net loss of fi sh 
and wildlife habitat should be associated with levee maintenance along the San Joaquin River below 
Stockton. SB 1065 also provided $3 million to mitigate past habitat loss in this area.

Improvements to Delta levees and channels are included in the CALFED ROD to reduce the risk 
of fl oods from earthquake and general deterioration of the levees. These improvements to system 
integrity will be accomplished through developing and implementing the Delta Long-term Levee 
Protection Plan. The plan will include a maintenance/stabilization element and a Special Projects 
element; the two elements will address levee maintenance, stabilization improvements, subsidence, 
emergency levee management, benefi cial reuse of dredged material, and establishment of habitat 
corridors, as mitigation for impacts caused by maintenance and stabilization. The Delta Long-term 
Levee Protection Plan will provide a uniform approach for improving system reliability. Uniform 
funding and guidance for levee maintenance and/or improvements to a construction standard 
would be available to Delta islands on a cost-shared basis. Funding for fl ood control and habitat 
improvements would be distributed through a priority system, to ensure long-term protection of Delta 
system functions, which provide the highest public benefi t. 

12.5.2. Project Levees 

Federal fl ood control levees channelize the lower San Joaquin River, from the mouth of the Merced 
River to Stockton, and along its lower tributaries. In their present condition, these levees confi ne 
the river, reduce inundated area, and degrade main channel habitat (McBain and Trush 2000). 
Considerable opportunity exists to simultaneously address fl ood control problems and re-create high 
quality fl oodplain and aquatic habitat in the lower river by pulling levees back and expanding the 
fl oodway corridor width. Expansion of the fl oodplain can reduce fl ood risks while improving river 
and fl oodplain habitats for San Joaquin River native fi sh populations, as well as for many avian 
and wildlife populations. Setback levees can add substantial rearing habitat for juvenile salmon and 
steelhead emigrating from the upper San Joaquin River and tributary rivers during periods of high 
fl ows. This habitat includes fl oodplains, side channels, sloughs, riparian forests, and wetlands that 
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These diversions are a signifi cant constraint to native fi sh restoration efforts in the upper San Joaquin 
River. Clearly, the lower San Joaquin River and Delta has considerable potential to impact native 
fi sh populations, including anadromous salmonids, and will continue to contribute to fi sh mortality 
and impaired fi sh populations until most or all these diversions are screened or removed. However, 
from the perspective that these diversions have been operating for so long, screening or removing the 
diversions represents a signifi cant opportunity to reduce fi sh mortality caused by diversions.

12.5.5. Streamfl ows in lower San Joaquin River

The CALFED and CVPIA programs evaluate the potential for increasing fl ows on the lower San 
Joaquin River and its tributaries by re-operating and purchasing water from willing sellers. Flow 
increases at key times of the year can potentially improve survival of up- and downstream migrating 
salmon and steelhead. The Vernalis Adaptive Management Program is studying the potential 
benefi ts of increased spring fl ows from tributaries. Federal Energy Regulatory Commission (FERC) 
hydropower license programs also mandate further study of benefi ts from increased river discharge at 
key times of the year. Increased fl ows will not only improve upstream and downstream passage, but 
will also provide improved and/or increased fl oodplain habitat, which would benefi t salmonids and 
limit survival and production of warm-water, non-native, predatory species.

12.5.6. Connectivity of Riparian Habitats with lower SJR Tributaries 
(Stanislaus, Tuolumne, Merced Rivers)

The lower portions of these tributaries are generally channelized by Federal fl ood control levees. 
These channelized reaches interrupt the continuity between the tributaries’ extensive riparian habitats 
and the riparian habitats of the San Joaquin River fl oodplain. Improving the tributaries’ riparian 
habitats will increase connectivity, which is important to migrating and growing juvenile salmonids. 
The fl oodplain riparian forests are important because they provide shade and cover, nutrients, organic 
material, large woody debris, and insects important in the diet of young salmonids. Riparian habitats 
also cool the air and shade the water, which can lower water temperatures and potentially extends 
the period when young salmonids can rear in the lower river in spring. Finally, reconnecting and 
expanding these riparian habitats may be vitally important to certain native and special-status species 
(e.g., yellow-billed cuckoo) that require relatively large patches of habitat for their populations to 
rebound and thrive. Many of the necessary habitat improvements can be accomplished under existing 
Federal and State programs, including the CALFED program and others identifi ed in previous 
sections.  

12.5.7. Water Quality in the lower San Joaquin River and Delta

Water quality in the lower San Joaquin River and Delta is a signifi cant constraint to restoring fi sh 
and aquatic resources in the San Joaquin River (see Chapter 6). Several water quality parameters, 
including water temperature, salinity, and dissolved oxygen, are of particular concern due to their 
direct and potentially lethal effects on juvenile salmon and steelhead migrating through the Delta, as 
well as other native fi sh species. Additional fl ow releases would likely substantially assist in attaining 
water quality objectives in the lower San Joaquin River by diluting the lower river with high quality 
streamfl ow. However, if water quality in the lower San Joaquin River and Delta does not substantially 
improve, impaired water quality conditions will continue to constrain juvenile and adult anadromous 
salmonid migrations.
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the mainstem of the river to the fl oodplain by removing or breaching levees that protect agricultural 
fi elds, which would allow periodic inundation of more than 3,000 acres of land and allow temporary 
storage of fl oodwaters. There is little infrastructure in this area that would impede restoration efforts; 
the only signifi cant structure is the intake for the West Stanislaus Main Canal. 

12.5.9.8. San Joaquin River RM 84 to 92.5 (Laird Slough Area-Site 8)

This restoration site extends from the confl uence of the Tuolumne and the San Joaquin rivers (RM 
84) to the Brush Lake and Richie Slough area (RM 92.5). This reach actively meanders with abundant 
evidence of old and recent cutoffs. This area is highly agriculturally developed. Up to 400 acres of 
this site experienced levee breaches and sand splays during the 1997 fl ood. The width of riparian 
vegetation buffer is highly variable. Outside the levees, the active fl oodplain includes large tracts 
of uncultivated land, supporting valley oak woodland and mixed-willow riparian forest. Channel 
dynamics have allowed large pieces of habitat to develop, in particular between RM 87 and RM 89.5, 
where a mosaic of open water, wetlands, and riparian habitats persists. The site contains many ponds 
created by abandoned oxbows and sloughs, and presents several fl oodplain restoration opportunities.

If levees were to be set back in this area, some infrastructure would need to be protected or moved. 
Ring levees around farms and other buildings would be necessary. Roads may need to be raised, and 
bridge abutments may need to be reinforced. Building setback levees and removing or breaching 
existing levees and other infrastructure modifi cations would be expensive for this project.

12.5.9.9. San Joaquin River RM 92.5 to RM 99 (Site 9)

This site is along the San Joaquin River, from 0.5 mile downstream of the San Joaquin and Del 
Puerto Creek confl uence (RM 92.8), to the Las Palmas Avenue Bridge. Project levees extend along 
almost the entire western side of the river, but they are set further back than at the upstream sites. The 
City of Modesto sewage disposal ponds are located on the historical right bank fl oodplain. Private 
levees extend along the left bank from RM92.5 to RM 92.8 and from RM 94 to RM 97. The area 
includes numerous abandoned sloughs and oxbow cutoffs. Extensive and diverse riparian and wetland 
vegetation extend to the west and northwest of the sewage ponds. On the left bank, the river has 
breached the private levees at several points and created extensive sand deposit areas on agricultural 
fi elds. Restoration opportunities in this reach mainly include expanding and protecting riparian 
habitat, reducing grazing pressure on grasslands and riparian areas, and setting back project and 
private levees.

12.5.9.10. San Joaquin River RM 99 to 107 (Site 10)

This restoration site is located along the San Joaquin River from the Las Palmas Avenue Bridge (RM 
99) to the Crows Landing Bridge (RM 107). The site’s width varies from 0.5 to 2 miles. Along the 
right bank of the river, the fl oodplain is narrowly confi ned by project levees, and the left bank of the 
river is fl anked by a project levee. A short local levee extends from along the left bank from RM106.6 
to RM 106.9. The left bank fl oodplain from RM 105.5 to RM 106.6 is confi ned by coalesced alluvial 
fans along the valley’s west side. The site has numerous cutoff oxbows and dry swales. The higher 
and intermediate fl oodplain surfaces are drier than in the downstream reaches; Great Valley mixed 
riparian forest and black-willow stands are found along the abandoned oxbows and the riverbank. 
Recent fl oods have created low fl oodplain surfaces on high-water cutoff chutes and point bars. Willow 
scrub and herbaceous riparian wetland species are colonizing these recently created surfaces. Salt 
crusts and salt grass indicate that salinity may limit riparian regeneration at some locations. Natural 
vegetation remains on alternate bars, but agricultural fi elds have encroached between bars.
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This site presents several restoration opportunities, including converting adjacent agricultural fi elds 
to riparian and wetland habitat, setting back project levees, removing riprap, and allowing the river 
channel to migrate into lands that are currently agricultural fi elds, and restoring riparian vegetation 
along a secondary channel between RM 105 and RM 106.5.

12.5.9.11. San Joaquin River RM 107 to 112 (Site 11)

This site is located along the San Joaquin River, from the Crows Landing Bridge at RM 107 to 
the Stanislaus–Merced County line at RM 112. The site includes approximately four complete 
meanders of the San Joaquin River and the confl uence of the river with Orestimba Creek. Project 
levees extend along the entire right bank of the river. Outside bends along the right bank are located 
directly against the levee. To the west, the fl oodplain is confi ned by coalesced alluvial fans. Natural 
riparian vegetation is found within the point bars and along an abandoned slough east of the river. 
The fl oodplain is relatively arid with many chutes that have cut through the point bars, sand splay 
deposits, and active bars. The bend cutoff causes local sedimentation, where riparian vegetation can 
regenerate. An exception to the arid fl oodplain and sparse woody vegetation is the small Orestimba 
Creek confl uence area, where a diversity of riparian forest in successional stages is found, with scrub 
and herbaceous wetland. A larger patch of riparian forest is found upstream of Crows Landing Bridge, 
where the slough channel was historically connected to the river. 

Restoration opportunities for this site include (1) protecting and expanding riparian and marsh habitat 
at the Orestimba Creek confl uence; (2) reestablishing connections of the abandoned slough channel 
with the river at high fl ows and converting agricultural fi elds along the channel to riparian habitat; (3) 
setting back the project levees along the right bank of the river and reestablishing a wider meander 
belt; and (4) removing local levees and bank armoring along the left bank.

12.5.9.12. Merced Slough: San Joaquin River RM 112 to 118 (Site 12)

This site extends from the Merced–Stanislaus County line at RM 112 to Hills Ferry Bridge at RM 
118, downstream of the river’s confl uence with the Merced River. The Merced Slough and an 
intermittent slough on the north are included in this restoration site. The site is part of a non-leveed 
fl oodway, with local levees from RM 112 to RM 113.5 and near RM 116. The northern portion of the 
Merced River’s alluvial fan is also included; meander scroll topography is extensive, and dry ridges 
alternate with wetter swales. The 1914 CDC maps show secondary channels on both sides of the San 
Joaquin River, particularly in the northern portion of the site. On both sides of the meander belt, some 
of the fl ood basins have been developed as duck ponds and rice fi elds. Several old oxbows are now 
relatively dry and have become Valley Oak stands. Great Valley mixed riparian forest is extensive on 
lower terraces near the channel. In bend cutoff chutes, several examples of willow and cottonwood 
regeneration were created by the fl ood of 1997. Previous fl oods have also created bar deposits 
and scoured areas (conducive to cottonwood regeneration) that are now patches of Great Valley 
cottonwood riparian forest.

This site provides the opportunity to protect the substantial riparian vegetation that remains, deepen 
secondary channels on the site to restore high-fl ow conveyance, restore historical fl ood basins to 
seasonal or permanent wetlands, and widen riparian corridors along slough connections between the 
Merced and San Joaquin Rivers. 
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