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The Division of Integrated Regional Water Management 
assists public and private agencies and the general public 
with water issues throughout the state. Four regional offices 
are located throughout California to maintain close contact 
with local interests to facilitate communication and to work 
on water-related matters.  The offices are: 

Northern Region in Red Bluff, •	
North Central Region in West Sacramento, •	
South Central Region in Fresno, and •	
Southern Region in Glendale.  •	

Each of the regional offices offers technical guidance 
and assistance in water resource engineering, project 
management, hydrology, groundwater, water quality, 
environmental analysis and restoration, surveying, mapping, 
water conservation, and other related areas within the 
boundaries of their offices.  Because of the regional offices’ 
close ties with local interests, DWR regional coordinators in 
each office facilitate overall communication between DWR 
divisions and local partners to ensure coordinated efforts 
throughout all DWR programs and projects.

For more information on DWR and DWR projects, please 
contact the Regional Coordinators at:  
DWR-RC@water.ca.gov 

South Central Region Office street address: 
3374 East Shields Avenue 
Fresno, CA 93726-6913
South Central Region Office phone number: 
(559) 230-3300
Department of Water Resources’ website:
http://www.water.ca.gov/

The California Water Plan provides a framework for resource managers, legislators, Tribes, other decision-
makers, and the public to consider options and make decisions regarding California’s water future. Our goal 
is that this document meet Water Code requirements, receive broad support among those participating in 
California’s water planning, and be a useful document. With its partners, DWR completed the final Update 2009 
volumes and Highlights in December 2009. 

The first four volumes of the update and the Highlights booklet are contained on the CD attached below. All five 
volumes of the update and related materials are also available online at           www.waterplan.water.ca.gov. 

Volume 1: The Strategic Plan 
Volume 2: Resource Management Strategies 
Volume 3: Regional Reports
Volume 4: Reference Guide
Volume 5: Technical Guide 

For printed copies of the Highlights, Volume 1, 2, or 3, call 1-916-653-1097.  
If you need this publication in alternate form, contact the Public Affairs Office at 1-800-272-8869.

Cover Photos:
1. El Capitan in Yosemite
2. 3. San Joaquin River at Gravelly Ford
4. Hetch Hetchy and Tuolumne River
5. Merced River
6. San Joaquin River looking east from Railroad Bridge near Highway 99
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San Joaquin River Hydrologic Region

Setting
The San Joaquin River Hydrologic Region is in California’s Great Central Valley and 
is generally the northern portion of the San Joaquin Valley. The region is southerly of 
the Sacramento River Hydrologic Region and northerly of the Tulare Lake Hydrologic 
Region (Figure SJ-1 San Joaquin River Hydrologic Region). The region includes 
approximately half of the Sacramento-San Joaquin River Delta (the Delta)—those 
areas that are in Contra Costa, Alameda, and San Joaquin counties. The region also 
contains portions of the following counties: Alpine, Amador, Benito, El Dorado, 
Fresno, Sacramento, and San Joaquin; and all of Calaveras, Madera, Mariposa, Merced, 
Stanislaus, and Tuolumne counties.

The hydrologic region is bordered on the east by the Sierra Nevada and on the west 
by the coastal mountains of the Diablo Range. It includes all of the San Joaquin River 
drainage area extending south from the southern boundaries of the Delta to include 
the northern drainage of the San Joaquin River in Madera County and its southern 
drainage in Fresno County. The region is hydrologically separated from the Tulare Lake 
Hydrologic Region by a low broad ridge that extends across the San Joaquin Valley 
between the San Joaquin and Kings rivers. 

At roughly 300 miles long, the San Joaquin River is one of the state’s longest rivers. 
It has an average annual unimpaired runoff of about 1.8 million acre-feet, and its eight 
major tributaries drain about 32,000 square miles of watershed. The headwaters of the 
San Joaquin River begin near the 14,000-foot crest of the Sierra Nevada. The river 
flows from the western slope of the Sierra Nevada and turns northwestward on the 
San Joaquin Valley floor toward the Delta where it meets the Sacramento River. The 
two rivers converge in the Delta, which is more than 1,300 square miles. The Delta 
is a series of islands formed by a maze of channels receiving freshwater inflow from 
its major tributaries, smaller streams, and the Cosumnes, Mokelumne, and Calaveras 
rivers. Historically, more than 40 percent of the state’s annual runoff flows to the Delta 
via the Sacramento, San Joaquin, and Mokelumne rivers. (See more information in the 
Sacramento-San Joaquin Delta Region report of Volume 3).

Watersheds
The San Joaquin River is the principal river of the region, and all other streams of the 
region are tributary to it. The Mokelumne River and its tributary the Cosumnes River 
originate in the central Sierra Nevada, along with the more southerly Stanislaus and 
Tuolumne rivers. The Merced River flows from the south central Sierra Nevada and 
enters the San Joaquin near Newman. The Chowchilla and Fresno rivers also originate 
in the Sierra and make their way into the San Joaquin River. Del Puerto Creek enters the 
San Joaquin near Patterson, and Orestimba Creek comes in north of Newman, both from 
the Coast Range. Panoche Creek arises in the Coast Range; in flood years it may enter 
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                     Some Statistics

  Area: 15,214 square miles (9.6% of state)

  Average annual precipitation: 26.3 inches

  Year 2005 population: 1,991,731

  2050 population projection: 4,885,870

  Total reservoir storage capacity: 11,477 TAF

  2005 irrigated agriculture: 2,018,410 acres
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Figure SJ-1  �San Joaquin River Hydrologic Region 2005 inflows and outflows
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AHPS	� Advanced Hydrologic Prediction 
Service

API	 antecedent precipitation index
Cal EMA	� California Emergency Management 

Agency
CDEC	 California Data Exchange Center
CRS	 Community Rating System
CVFPB	 Central Valley Flood Protection Board
CVJV	 Central Valley Joint Venture
CVP	 Central Valley Project
CVPIA	� Central Valley Project Improvement 

Act
CV-SALTS	 Central Valley Salinity Alternatives for 
	 Long-Term Sustainability
Delta	 Sacramento-San Joaquin River Delta
DFG	� California Department of Fish and 

Game
DWR	� California Department of Water  

Resources
EBMUD	 East Bay Municipal Utility District
EPA	 US Environmental Protection Agency
ESA	 Endangered Species Act
FEMA	 Federal Emergency Management 
	 Agency
FERC	� Federal Energy Regulation 

Commission
FIRMS	 Flood Insurance Rate Maps

FWUA	 Friant Water Users Authority
IRWM	� Integrated Regional Water 

Management
LFPZ	 Levee Flood Protection Zone
MOU	 Memorandum of Understanding
NFIP	 National Flood Insurance Program
NIMS	 National Incident Management System
NRCS	 Natural Resources Conservation  
	 Service
NWS	 National Weather Service
RAP	 Region Acceptance Process
Regional Water Board	 Central Valley Regional Water Quality  
	 Control Board
ROD	 CALFED Programmatic Record  
	 of Decision
SEMS	� Standardized Emergency 

Management System
SJRRP	� San Joaquin River Restoration 

Program
SJVR	 San Joaquin Valley Regional
SSJID	 South San Joaquin Irrigation District
State Water Board	 State Water Resources Control Board
SWP	 State Water Project
USACE	 US Army Corps of Engineers
USBR	 US Bureau of Reclamation
VAMP	 Vernalis Adaptive Management  
	 Program

Box SJ-1 � Acronyms and Abbreviations Used in This Report

the San Joaquin River or Fresno Slough near Mendota. The Kings River is a stream 
of the Tulare Lake Hydrologic Region, but in flood years it may contribute to the San 
Joaquin River, flowing northward through the James Bypass and Fresno Slough to enter 
near Mendota. Mud, Salt, Berrenda, and Ash sloughs add to the San Joaquin River, and 
numerous lesser streams and creeks also enter the system, originating in both the Sierra 
Nevada and the Coast Range. The system drains northwesterly through the Delta to 
Suisun Bay. 

Ecosystems
Government and privately held forested lands in the Sierra Nevada consist of pine, 
mixed conifer, and fir forests. The Sierra foothills and rangelands consist of chaparral 
communities, oak woodlands, riparian habitat, and grass savannas. These areas have 
been significantly influenced by rural inhabitation and grazing. Riparian habitats exist 
along rivers, streams, lakes, and ponds.
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The Diablo Range contains oak woodlands, grasslands, and chaparral (shrub and brush) 
communities. Much of these areas have also been grazed.

The San Joaquin Valley floor has pockets of expanding urbanized areas and vast areas of 
developed agriculture. Riparian areas exist in the Delta and along rivers, streams, ditches 
and canals, sloughs, and flood channels. Wetlands exist in private waterfowl hunting 
areas and government-managed refuges and wildlife areas. Vernal pools exist primarily 
along the edges of the valley.

According to the Grasslands Water District in Merced County, only 5 percent of 
the Central Valley’s historical 4 million acres of wetlands exist today. Habitat also 
includes riparian forests, native grasslands, and vernal pools. The remaining wetlands 
in the Central Valley must be intensively managed to support waterfowl populations 
that depend on the Central Valley for wintering habitat. The Central Valley Project 
Improvement Act Section 3406(d) (Refuge Water Supply) establishes the primary 
goal of providing a firm water supply for wildlife refuges. This firm water supply has 
helped to create new wetlands and enhance existing wetlands, resulting in increases in 
populations of federal- and State-listed species—particularly avian species—and other 
wildlife species such as the giant garter snake (Thamnophis gigas). The firm supply has 
helped to reduce the concentration of salts and other contaminants, thereby improving 
water quality on the refuges and the quality of water discharged from the refuges.

Climate
Mountains isolate the San Joaquin Valley from the coastal California marine effects. 
Although coastal temperatures often are mild in the summer, the maximum average 
daily temperature in the valley reaches a high of 101 degrees in late July. Daily 
temperatures during the warmest months range between 76 and 115 degrees Fahrenheit. 
The northern part of the San Joaquin River region benefits from Delta breezes during hot 
summers, leading to evening cooling that does not reliably occur in the southern portion 
of this region. 

Winter temperatures on the valley floor are usually mild, but drop below freezing during 
occasional cold spells. Frost occurs in most fall/winter seasons, typically between late 
November and early March. This region experiences a wide range of precipitation that 
varies from low rainfall amounts on the valley floor to extensive snowfall in the higher 
elevations of the Sierra Nevada. The snow that remains after winter serves as stored 
water before it melts in the spring and summer. The average annual precipitation of 
several Sierra Nevada stations is about 35 inches. Snowmelt from the mountains is a 
major contributor to local eastern San Joaquin Valley water supplies. The San Joaquin 
River and storage at Lake Millerton provide water for the Friant Unit of the federal 
Central Valley Project (CVP).

The upland climate on the west side of the valley resembles that of the eastern Sierra 
Nevada foothills: long, hot, and often dry summers with mild winters. In the winter, 
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fog occurs in the region’s southern portion more often than in its northern portion. 
Average annual precipitation ranges from about 22 inches near Stockton in the north to 
about 11 inches in the southern portion; it decreases to about 6.5 inches near the drier 
southwestern corner of the region. 

Population
San Joaquin River Hydrologic Region had 2.0 million people in 2005. About 5 percent 
of the state’s total population lives in this region, and 68 percent of the region’s 
population lives in incorporated cities. Between 2000 and 2005, the region grew by 
240,721 people, a growth of 14 percent over the 5-year period. For historical population 
data, 1960–2005, see Volume 5 Technical Guide.

In Water Plan Update 2009, we project population growth based on the assumptions of 
future scenarios. Discussion of the three scenarios used in this Water Plan and how the 
region’s population may change through 2050 can be found later in this report under 
Looking to the Future.

Senate Bill 18 (Chapter 905, Statutes of 2004) requires cities and counties to consult 
with Native American Indian Tribes during the adoption or amendment of local 
general plans or specific plans. The US Department of the Interior, Bureau of Indian 
Affairs maintains information on federally recognized tribes, as well as lands held 
in trust on behalf of those tribes and individuals. Also, a contact list of appropriate 
Tribes and representatives within a region is maintained by the Native American 
Heritage Commission. A Tribal Consultation Guideline, prepared by the Governor’s 
Office of Planning and Research, is available online at http://www.opr.ca.gov/
programs/docs/09_14_05%20Updated%20Guidelines%20(922).pdf. (See Box SJ-2 for 
information about regional Tribal concerns.)

Land Use Patterns
Agriculture remains the dominant economic sector of the San Joaquin River region. 
Agricultural production, processing, packaging, handling, shipping, and the sales of 
goods and services supporting agriculture represent a major economic and land use 
activity. Urban activities have increased over the last two decades with the significant 
population growth in cities such as Stockton, Tracy, Manteca, Galt, Lodi, Modesto, 
Turlock, Merced, Los Banos, and Madera, which have expanded into the surrounding 
agricultural lands. Pacheco and Altamont passes serve as commuting corridors into the 
Bay Area and contribute to the growth of valley communities. Nonetheless, vast tracts of 
productive agricultural land continue to surround these cities.

More people are settling in the Sierra Nevada foothills and mountains. A greater 
number of visitors take advantage of the area’s recreational activities, such as golfing, 
sightseeing, camping, backpacking, boating, cycling, fishing, and water- and snow-
skiing (see Figure SJ-2 San Joaquin River Hydrologic Region land use).

http://www.opr.ca.gov/programs/docs/09_14_05 Updated Guidelines (922).pdf
http://www.opr.ca.gov/programs/docs/09_14_05 Updated Guidelines (922).pdf
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Box SJ-2 � California Native American Tribal Information, San Joaquin River Hydrologic Region

Demographics: •	

Tribes with historical or cultural ties to the San Joaquin ○○
River region are primarily the Miwok, Southern Sierra 
Miwok, and Yokut in the northern area of the region, and 
the Chukchansi, Mono, Northern Mono, and Western 
Mono (Monache) in its southern area. 

Currently, Tribal landholdings in this region include: ○○
Auberry (Dumma Wo-Wah), Big Sandy, Buena Vista, 
California Valley (Sheep Ranch), Chicken Ranch, Ione, 
Jackson, Linden, (North Valley Yokuts), Nashville, North 
Fork, Picayune, Table Mountain, West Point (Calaveras 
Band) and Wilton. Approximately 24 individual allotments 
are also located in this region. 

Collaborative Efforts:•	

Tribes are involved with the US Forest Service on ○○
meadow management and restoration activities.

Concerns and Priorities:•	

Water diversions and impacts on the source area (e.g., ○○
Friant Kern canal and impact on San Joaquin River flows 

and fish; Delta withdrawals for delivery to San Joaquin 
Valley).

Water quality impacts at higher elevation lakes due to ○○
airborne pollution; impacts of refueling exercises over 
Lake Isabella and southern Sierra.

Alluvial and river flows risks to Tribal communities.○○

Accomplishments:•	

Tribes are focusing on economic and housing ○○
development, including increased attention to water 
supplies and management and regional water planning.

Greater awareness of, and involvement with, Federal ○○
Energy Regulatory Commission re-licensing processes.

NOTE: Above information was gathered from Tribal input at the 
California Water Plan Update regional workshops and the Tribal 
water plenary sessions that are supporting the California Tribal 
Water Summit.

The valley portion of the region constitutes about 3.5 million acres, 
the eastern foothills and mountains total about 5.8 million acres, and 
the western coastal mountains comprise about 900,000 acres.

The San Joaquin Valley is recognized as one of the most important 
and productive agricultural areas in the United States. It contains 
roughly 2 million acres of irrigated cropland with an annual 
agricultural output valued at more than $ 7.25 billion (from 2007 
county agricultural commissioner reports). The region has a high 
diversity of commodities with the top five being milk, almonds, 
poultry, cattle, and grapes. Other crops include cotton, corn, 
tomatoes, and a variety of other field and truck crops. In addition 
to agriculture, other important industries in the region include food 
processing, chemical production, lumber and wood products, glass, 
textiles, paper, machinery, fabricated metal products, and variety of 
other goods.

Although the valley floor is primarily privately owned agricultural land, much of 
the Sierra Nevada is national forest. Government-owned public lands include the El 
Dorado, Stanislaus, and Sierra national forests and Yosemite National Park. Public 
lands amount to about one-third of the region’s total land area. The national forest and 
park lands include more than 2.9 million acres. US Bureau of Land Management and 
military properties occupy more than 200,000 and 5,100 acres, respectively. State parks, 
recreational areas, and other State property occupy about 80,000 acres.

Figure SJ-3  San Joaquin River 
                     Hydrologic Region land use

National
forest/park

28%
Privately held

49%

BLM land
2%

Military
0%

State
park/rec areas

1%

Agriculture
20%

Figure SJ-2  �San Joaquin River Hydrologic 
Region land use
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Tribal Lands
The Tribes of Native Americans may be federally recognized or otherwise. The federal 
government may set aside public lands for these tribes as reservations. In California 
these reservations are often named “Rancherias.” Table SJ-1 shows the Rancherias in the 
San Joaquin region. 

Regional Water Conditions

The Merced, Tuolumne, Stanislaus, Calaveras, Mokelumne, and Cosumnes rivers are 
tributaries of the San Joaquin River and drain the Sierra Nevada. The lower portions 
of the watersheds provide runoff from rainfall. The higher elevations of the watersheds 
supply snowmelt runoff during the late spring and early summer. These tributaries 
supply significant surface water for local use.

The Chowchilla and Fresno rivers (Madera County) receive water from the lower 
elevations of the Sierra Nevada foothills. Most of the runoff comes directly from 
rainfall. Buchanan Dam on the Chowchilla River forms Eastman Lake; Hidden Dam on 
the Fresno River forms Hensley Lake. The CVP’s Friant Unit provides surface water to 
the southeastern valley floor via the Madera Canal from Lake Millerton, but the largest 
share of CVP supplies from Lake Millerton is sent to the Friant Water Users Authority in 
the Tulare Lake Hydrologic Region. Delta waters are brought into the region along the 
west side of the valley by the State Water Project (SWP) California Aqueduct, and the 
federal San Luis Unit Project (San Luis Canal) and Delta-Mendota Canal.

A Delta smelt Biological Opinion released in December 2008 by the US Fish and 
Wildlife Service reduced SWP and CVP deliveries to 40 and 10 percent of normal, 

Table SJ-1  �Rancherias in San Joaquin River Hydrologic Region

Name of land held Acres Native American Tribal name(s)
County of 
location

Shingle Springs Rancheria Unknown Maidu, Miwok El Dorado

Jackson Rancheria 331 Mewuk (Miwok) Amador

Buena Vista Rancheria Unknown Miwok (Mewuk) Amador

Sheep Ranch Rancheria Unknown Me-wuk Calaveras

Tuolumne Rancheria 335 Me-Wuk, Miwok, Yokut Tuolumne

Chicken Ranch Rancheria Unknown Me-Wuk Tuolumne

Picayune Rancheria 160 Chukchansi Madera

North Fork Rancheria 80 Western Mono Madera

Big Sandy Rancheria 228 Western Mono (Monache) Indians

Table Mountain 61 Yokuts

Note: As per data taken from the San Diego State University’s online library and information access (http://
infodome.sdsu.edu/research/guides/calindians/calinddict.shtml#a)
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respectively. The Biological Opinion also recommends increased reservoir releases in 
the fall of some years to reduce salinity. 

Surface water from the Sierra Nevada is of high quality and reasonably dependable. The 
available water meets roughly half of the local water needs. Imported water adds to the 
surface water supply; groundwater meets the remainder water use needs. Reductions of 
imported supplies from drought, legal actions, and other compliance requirements are a 
concern for local suppliers who seek long-term availability, stability, and reliability of 
imported supplies. Existing local surface water supplies are also strained by increases in 
local demand, environmental needs, and water needed for restoration purposes.

Environmental Water
One of the major activities within this region is the restoration of the San Joaquin 
River. In 2004, a federal judge ruled that the US Bureau of Reclamation (USBR) 
failed to provide sufficient flows in the river to allow fish migration and to sustain fish 
populations. At times, sections of the San Joaquin River have minimal or no flows due 
to the operation of the Friant Unit. Restoration is to include creation of riparian habitat, 
restoration of flows, and removal or modification of obstructions. The restoration plan 
also includes facilities and operations to recover portions of the water supplies lost by 
Friant-dependent water users.

Restoration of Central Valley wetlands and habitat is critical to the preservation of 
many species of fish and wildlife in the San Joaquin Valley. Beginning in the 1990s, 
agencies made progress in their efforts to set aside and restore wetland habitat acreage. 
In 1990, the San Joaquin River Management Program was formed to restore the river 
system, which led to completion of the San Joaquin River Management Plan in 1995. 
The management plan identified nearly 80 consensus-based actions intended to benefit 
the San Joaquin River system. These actions are organized into projects, feasibility 
studies, and riparian habitat acquisitions. Many federal and State agencies now have 
active roles in funding and implementing wetlands habitat restoration programs. These 
agencies include US Fish and Wildlife Service, California Bay-Delta Authority, and the 
California Department of Fish and Game (DFG). The management program concluded 
in 2007, and some restoration activities are now managed through the San Joaquin River 
Restoration Program.

A restoration project is ongoing west of Modesto along the San Joaquin River. Riparian 
habitat is being restored on 775 acres of the San Joaquin River National Wildlife 
Refuge. The area is known as the West Unit. Ultimately, 158,000 native trees, shrubs, 
and vines will be planted to recreate native habitat. Threatened and endangered species 
are anticipated to occupy the unit.

The Pacific Flyway is a north/south pathway along the West Coast for migratory birds. 
These birds travel between their breeding grounds in the north and their wintering 
grounds in the south. The Central Valley serves as a feeding and rest stop for these 
migrating birds. Within the San Joaquin River region, wildlife refuges and areas 



                                               C a l i f o r n i a  w a t e r  p l a n  |  u p d a t e  2 0 0 9     

S an Joaquin R iver  Hydrologic  Region

S J - 1 1

include San Luis National Wildlife Refuge, which encompasses 26,600 acres; the San 
Joaquin River National Wildlife Refuge, 7,000 acres; Merced National Wildlife Refuge, 
10,262 acres; Los Banos Wildlife Area, 6,217 acres; Volta Wildlife Area, 2,891 acres; the 
North Grasslands Wildlife Area, 7,069 acres; the White Slough Wildlife Area, 969 acres; 
and the Isenberg Sandhill Crane Reserve, 361 acres. The Cosumnes River Preserve 
in the northern region is managed by the Nature Conservancy. At 46,000 acres, it has 
become the largest refuge area in the region. 

Private hunting clubs and other privately held lands also provide wetland habitat. The 
Grasslands Resources Conservation District includes about 70,000 acres, of which 
36,068 acres are irrigated habitat, encompassing gun and duck clubs in the Grasslands 
area near Merced.

Various rivers and streams with instream flow requirements and Wild and Scenic 
designations are within the San Joaquin River region. The Mokelumne, Stanislaus, 
Tuolumne, Merced and San Joaquin rivers have instream flow requirements. DFG 
is required by the Public Resources Code (sections 10000-10005) to develop flow 
recommendations for watercourses and streams throughout the state for which minimum 
flow levels need to be established in order to assure the continued viability of fish 
and wildlife resources. These flow recommendations are considered by the State 
Water Resources Control Board (State Water Board) in regulatory actions related to 
appropriation of water and other planning activities. 

The Tuolumne and Merced rivers also have Wild and Scenic designations. The National 
Wild and Scenic Rivers System was created by Congress in 1968 to preserve certain 
rivers with outstanding natural, cultural, and recreational values in a free-flowing 
condition for the enjoyment of present and future generations. Designation neither 
prohibits development nor gives the federal government control over private property. 
Recreation, agricultural practices, residential development, and other uses may continue. 
Protection of the river is provided through voluntary stewardship by landowners and 
river users and through regulation and programs of federal, State, local, or Tribal 
governments. For more information see: http://www.rivers.gov/index.html.

A host of other environmental water issues within the region require attention. Water 
quality, water temperature, salinity, and dissolved oxygen sufficient for fish and habitat 
and other uses are of concern as is the availability of water to supply habitat areas. 
Environmental water issues and activities within the region include:

Vernalis Adaptive Management Program •	
Central Valley Project Improvement Act •	

Anadromous Fish Restoration Program○○
Riparian Habitat Protection Program ○○
Spawning Gravel Replenishment Program ○○
Refuge Water Supply○○

Central Valley Joint Venture•	
San Joaquin River Restoration Program•	

http://www.rivers.gov/index.html
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Vernalis Adaptive Management Program. VAMP is a large-scale, long-term (12-year), 
experimental/management program initiated in 2000 that is designed to protect juvenile 
Chinook salmon migrating from the San Joaquin River through the Delta. VAMP is also 
a scientifically recognized experiment to determine how salmon survival rates change 
in response to alterations in San Joaquin River flows and SWP/CVP exports with the 
installation of the Head of Old River Barrier. For more information, visit the US Fish 
and Wildlife Web site at http://www.delta.dfg.ca.gov/jfmp/vamp.asp.

Central Valley Project Improvement Act. The CVPIA, passed by Congress in 1992, 
requires the Secretary of the Interior to implement a wide variety of CVP operation 
modifications and structural repairs in the Central Valley for the benefit of the wildlife 
and anadromous fish resources, including the goal of a sustainable level of natural 
anadromous fish production of at least twice the levels from 1967 to 1991. This is in 
addition to the Anadromous Fish Restoration Program and Anadromous Fish Screening 
Program. Provisions within the CVPIA support both anadromous and non-anadromous 
fish species. They address operational improvements, such as fish screening and 
recovery facilities, and structural changes in CVP facilities. They mandate changes 
in water operations to support fisheries restoration through a combination of timed 
increases in flows; water banking, conservation, and transfers; and modified operations 
and new or improved control structures.

One of the primary effects of the CVPIA was the dedication of project yield for fish and 
wildlife purposes. The combined total amount of water dedicated to the environment 
by the CVPIA suggests an annual amount of up to 1.2 million acre-feet, including 
reallocation of 800 thousand acre-feet [called (b)(2) water] and dedicated deliveries to 
wildlife refuges of about 250 thousand acre-feet (called Level 2 Refuge water).

Central Valley Joint Venture. Formally organized in 1988, CVJV is one of the original 
six priority joint ventures formed under the North American Waterfowl Management 
Plan. It was formerly named the Central Valley Joint Venture Implementation Plan, 
which focuses on reversing the decline of California wetlands and works collaboratively 
to protect, restore, and enhance wetlands and associated habitats for waterfowl, 
shorebirds, waterbirds, and riparian songbirds. See its Web site at  
http://www.centralvalleyjointventure.org/.

San Joaquin River Restoration Program. SJRRP is a comprehensive long-term effort 
to restore flows to the San Joaquin River from Friant Dam to the confluence of Merced 
River, ensure irrigation supplies to Friant Water Users, and restore a self-sustaining 
fishery in the river. SJRPP is a direct result of a settlement reached in September 2006 
on an 18-year lawsuit to provide sufficient fish habitat in the San Joaquin River below 
Friant Dam (near Fresno) by the US departments of the Interior and Commerce, the 
Natural Resources Defense Council, and the Friant Water Users Authority. Federal 
legislation was reintroduced on January 4, 2007, to authorize federal agencies to 
implement the settlement. Interim flows began October 1, 2009, and full restoration 
flows will begin no later than January 2014. Salmon will be reintroduced no later than 

http://www.delta.dfg.ca.gov/jfmp/vamp.asp
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December 31, 2012, in the upper reaches. Find more information at the SJRRP Web site 
at http://www.restoresjr.net/.

Water Supplies
On the valley floor, many agricultural and municipal users receive water supply from 
large irrigation districts, such as the Modesto, Merced, Oakdale, South San Joaquin, 
Madera, and Turlock irrigation districts. Most of this region’s imported surface water 
supplies are delivered by the CVP, which averages about 1.9 million acre-feet per year. 
In addition, Oak Flat Water District receives about 4,500 acre-feet per year from the 
SWP. Most of the surface water in the upper San Joaquin River is stored and diverted at 
Friant Dam and is then conveyed north through the Madera Canal and south through the 
Friant-Kern Canal. Average annual diversions from the San Joaquin River through the 
Friant-Kern and Madera canals total about 1.3-million acre-feet per year (260,000 acre-
feet per year for the Madera Canal and 1.03 million acre-feet for the Friant-Kern Canal).

The tributaries of the San Joaquin River provide the region with high-quality water 
that constitutes most of the surface water supplies for local uses. Much of this water is 
regulated by reservoirs and used on the east side of the San Joaquin Valley. 

The availability and use of groundwater is of critical importance in the San Joaquin 
Valley. Water use requirements are met through a three-pronged supply strategy. Water 
use is first met by developed local surface water supplies. In areas where insufficient 
surface water exists, imported surface water is contracted through the SWP and the CVP. 
Where no surface water is available or where needs can be met by groundwater, local 
groundwater is pumped. Shortfalls in surface supplies can be made up with groundwater 
where it is available and useable. 

If long-term increases in demand are met with groundwater supplies, subsequent 
decreases in groundwater levels can be expected. Intensive groundwater pumping 
can also outstrip the aquifer system’s ability to recharge itself. Dropping groundwater 
levels has a direct impact on pumping costs. Increased energy usage is necessary to 
lift groundwater greater distances. Dropping groundwater levels reduce pressure in the 
aquifer system. In areas subject to groundwater-related land subsidence, this drop in 
pressure can result in the land surface lowering. Within the San Joaquin Valley, three 
major subsidence areas have been documented: the Los Banos-Kettleman City area, the 
Tulare-Wasco area, and the Arvin-Maricopa area. Land subsidence may damage wells 
and water conveyance facilities such as canals and flood channels. Instability of surface 
water supplies has an impact on groundwater usage.

Fractured rock wells supply groundwater to much of the self-supplied homes and 
purveyor-supplied small communities in the Sierra Nevada foothills and mountains. The 
available supply fluctuates and is vulnerable to even short periods of low precipitation. 
The fractured rock is also an avenue for septic system biota to rapidly pass through 
areas of source water supply. Increasing development and growth in the foothills and 
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mountains poses a risk to both supply and health, due to the interconnected nature of 
rock fractures and fissures.

Federal land reservations for Tribes have an associated reserved federal water right. This 
federal water right may predate existing State water rights or fall outside the jurisdiction 
of State water rights law. These federally reserved water rights are not subject to loss 
due to non-use. As water use increases around these reserved water rights, the potential 
for conflict also increases. Quantification and timing of these reserved water rights will 
be keys to resolving conflicts with the other surrounding water rights holders. 

In 2006, the North Fork Rancheria of Mono Indians entered into a 20-year memorandum 
of understanding with Madera Irrigation District. This MOU provides mechanisms to 
address and offset water-related impacts of rancheria development. Among the issues it 
covers are aquifer recharge, monitoring water usage, “right to farm,” and creation of a 
water advisory committee.

Water Uses
At higher elevations in the Sierra Nevada, small reservoirs capture water to produce 
hydroelectric power. In some locations, a sequence of plants produces power. Some 
diversions occur for local use. A network of canals, ditches, tunnels, and flumes was 
constructed in the 1850s for mining and timber purposes. Some of the remnants of 
those systems remain in use today. As surface water moves closer to the foothills/
valley floor, larger reservoirs provide storage for flood control and other purposes. 
This storage is also used for power production, diversion, conservation storage, fish 
and habitat releases, and salinity control. Conservation storage is most often used for 
urban and agricultural purposes. This lower and larger storage is often operated by 
or in conjunction with valley irrigation districts that hold water rights and distribute 
the surface water to their users. Reservoirs and downstream releases also provide 
recreational opportunities.

Cities in the San Joaquin Valley predominately developed groundwater to supply 
residents. As a consequence, many of the major population areas experienced 
groundwater depressions. The stress on the groundwater system and costs, limitations, 
and uncertainties of treating water at each wellhead has created a gradual movement 
toward using treated surface water.

Throughout the region, individual and private owners maintain groundwater wells 
to meet individual needs. In the foothill and mountain areas, groundwater is the 
primary supply. Well interference problems have resulted from larger-capacity water 
system wells that are close to other wells and are pumped at relatively high rates for 
prolonged periods. In other areas, further large-scale dense development may require a 
supplemental water supply to augment the available groundwater.

In the valley, many rural homes maintain wells for domestic purposes. These domestic 
wells tend to be shallower than agricultural wells due to the lower necessary flow rates. 
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However, due to their shallow nature, they tend to draw water from nearer the ground 
surface which subjects them to potential contamination from percolating water or other 
sources.

Water Balance Summary
Figure SJ-3 summarizes the total developed water supplies and distribution of the 
dedicated water uses within this hydrologic region for the eight years from 1998 through 
2005. As indicated by the variations in the horizontal bars for wet (1998) and dry (2001) 
years, the distribution of the dedicated supply to various uses can change significantly 
based on the wetness or dryness of the water year. The more detailed numerical 
information about the developed water supplies and uses is presented in the Volume 5 
Technical Guide, which provides a breakdown of the components of developed supplies 
used for agricultural, urban, and environmental purposes and Water Portfolio data.

For the San Joaquin River region, agricultural water uses are the largest component 
of the developed water uses, and urban water use is a very small portion of the total. 
Dedicated water required for instream flows and managed wetlands are also a significant 
component of water use in this region. The water supply portion of Figure SJ-3 indicates 
that the largest component of the water supply is from surface water flows and project 
imports. Groundwater is also a significant source of supply for this region, and the reuse 
of agricultural water runoff is also a major source of supply to downstream water users.

Table SJ-2 presents information about the total water supply available to this region for 
the eight years from 1998 through 2005, and the estimated distribution of these water 
supplies to all uses. The annual change in the region’s surface water and groundwater 
storage is also estimated, as part of the balance between supplies and uses. In wetter 
water years, water will usually be added to storage; during drier water years, storage 
volumes may be reduced. Of the total water supply to the region, more than half is either 
used by native vegetation; evaporates to the atmosphere; provides some of the water for 
agricultural crops and managed wetlands (effective precipitation); or flows to the Pacific 
Ocean and salt sinks like saline groundwater aquifers. The remaining portion, identified 
as consumptive use of applied water, is distributed among urban  
and agricultural uses and for diversions to managed wetlands. For some of the data 
values presented in Table SJ-2, the numerical values were developed by estimation 
techniques because actual measured data are not available for all categories of water 
supply and use.

Water Quality
The following are summaries of this region’s water quality issues. See Appendix B 
Water Quality Issues for more information on key water quality concerns: salinity; 
pesticides; nitrates; sedimentation and erosion; legacy mine impacts; dairies, stockyards, 
and poultry ranches; and water temperature.
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Salinity
Salt in supply water imports is the primary source of salt circulating in the San Joaquin 
River Basin. The Delta Mendota Canal and California Aqueduct (SWP) supply most 
of the higher quality surface irrigation water in the San Joaquin River. The quality of 
this supply may be impaired by the recirculation of salts from the San Joaquin River 
to the Delta Mendota Canal intake pump, leading to a greater net accumulation of salts 
in the basin. Delivery data from the two major water projects in California indicate a 
substantial amount of salt being transported from the Delta to other basins throughout 
the state. Annual import of salt into the San Joaquin River Basin is estimated to be 
995 thousand tons of salt. In situ dissolution of salts and pumping from the underlying 
confined aquifer are important secondary sources. Salts are moved out of the San 

Figure SJ-3  �San Joaquin River Hydrologic Region water balance summary, 1998-2005

Water
Year

126%

85%

84%

82%

79%

113%

109%

174%

+1.52

-2.98

-0.99

-1.84

-2.70

-0.03

-3.67

+1.80

Change in storage – MAF
(Combined surface &
groundwater storage)

03691215

Instream

Recycled

Reuse

Inflow & Storage

GW

Local Imp

Local Proj

State

Federal

Colorado
0 3 6 9 12 15

Wild & Scen

Instream

Req Delta

Wetlands

Ag

Urban

Wild_dp

Wild

Instream_dp

Instream

Delta_dp

Delta

Wetlnd_dp

Wetlnd

Ag_dp

Ag

Urban_dp

Urban

Federal

Water Use Water Supply

Instream Flow Managed Wetlands
Irrigated Agriculture

Urban
Wild & Scenic Rivers

Local
Instream Environmental

Groundwater
Reuse

Recycled

2005

2004

2003

2002

2001

2000

1999

1998

San Joaquin River

1 Detail of bar graph: For water years 
1998-2005, State projects water varied from 
4.3 to 16.7 TAF of the water supply .

State Projects

State1

Million Acre-feetMillion Acre-feet % of
Average

Precipitation

Stippling in bars indicates 
depleted (irrecoverable) 

water use (water consumed through 
evapotranspiration, flowing to salt sinks 
like saline aquifers, or otherwise not 
available as a source of supply)

Comparison of 2005 total water use

North Coast
San Francisco
Central Coast
South Coast
Sacramento River
San Joaquin River
Tulare Lake
North Lahontan
South Lahontan
Colorado River
Mountain Counties (overlay area)

15 MAF

–—–— Projects ——––



                                               C a l i f o r n i a  w a t e r  p l a n  |  u p d a t e  2 0 0 9     

S an Joaquin R iver  Hydrologic  Region

S J - 1 7

Ta
bl
e 
SJ

-2
 �S
an
 J
oa
qu

in
 R
iv
er
 R
eg
io
n 
w
at
er
 b
al
an
ce
 fo

r 1
99
8-
20
05
 (t
ho

us
an
d 
ac
re
-fe

et
)

Sa
n 

Jo
aq

ui
n 

R
iv

er
 R

eg
io

n

W
at
er
 Y
ea
r (
Pe

rc
en
t o

f N
or
m
al
 P
re
ci
pi
ta
tio

n)

19
98
 (1
74
%
)

19
99
 (1
09
%
)

20
00
 (1
13
%
)

20
01
 (7
9%

)
20
02
 (8
2%

)
20
03
 (8
4%

)
20
04
 (8
5%

)
20
05
 (1
26
%
)

W
at
er
 E
nt
er
in
g 
th
e 
R
eg
io
n

P
re

ci
pi

ta
tio

n*
35

,5
35

24
,0

11
23

,2
09

16
,1

20
18

,0
69

18
,4

69
18

,6
95

27
,9

03

In
flo
w
 fr
om

 O
re
go
n/
M
ex
ic
o

0
0

0
0

0
0

0
0

In
flo
w
 fr
om

 C
ol
or
ad
o 
R
iv
er

0
0

0
0

0
0

0
0

Im
po

rts
 fr

om
 O

th
er

 R
eg

io
ns

6,
03

4
5,

34
6

6,
17

4
4,

57
2

6,
52

7
7,

46
0

7,
21

6
7,

73
9

To
ta
l 

41
,5
69

29
,3
57

29
,3
83

20
,6
92

24
,5
96

25
,9
29

25
,9
11

35
,6
42

W
at
er
 L
ea
vi
ng

 th
e 
R
eg
io
n

C
on

su
m

pt
iv

e 
U

se
 o

f A
pp

lie
d 

W
at

er
 *

*
(A

g,
 M

&
I, 

W
et

la
nd

s)
3,

70
5

5,
19

0
4,

76
2

4,
98

3
5,

22
8

4,
94

1
5,

36
7

4,
51

2

O
ut
flo
w
 to
 O
re
go
n/
N
ev
ad
a/
M
ex
ic
o

0
0

0
0

0
0

0
0

E
xp

or
ts

 to
 O

th
er

 R
eg

io
ns

4,
43

6
9,

12
5

6,
39

8
4,

49
6

6,
34

9
7,

49
2

7,
08

5
10

,7
33

S
ta
tu
to
ry
 R
eq
ui
re
d 
O
ut
flo
w
 to
 S
al
t S

in
k

0
46

3
0

0
1,

12
0

31
8

1,
42

7
2,

89
0

A
dd
iti
on
al
 O
ut
flo
w
 to
 S
al
t S

in
k

17
6

22
7

19
6

21
8

27
6

27
6

28
2

26
3

E
va

po
ra

tio
n,

 E
va

po
tra

ns
pi

ra
tio

n 
of

 N
at

iv
e 

Ve
ge

ta
tio

n,
 G

ro
un

dw
at

er
 S

ub
su

rfa
ce

 
O
ut
flo
w
s,
 N
at
ur
al
 a
nd
 In
ci
de
nt
al
 R
un
of
f, 
A
g 

E
ffe
ct
iv
e 
P
re
ci
pi
ta
tio
n 
&
 O
th
er
 O
ut
flo
w
s

 3
1,

44
8 

 1
8,

02
2 

 1
8,

05
5 

 1
3,

69
0 

 1
3,

46
2 

 1
3,

89
4 

 1
4,

72
6 

 1
5,

72
2 

To
ta
l 

 3
9,
76
5 

 3
3,
02
7 

 2
9,
41
2 

 2
3,
38
7 

 2
6,
43
5 

 2
6,
92
1 

 2
8,
88
7 

 3
4,
11
9 

St
or
ag
e 
C
ha
ng

es
 in
 th

e 
R
eg
io
n

[+
] W

at
er

 a
dd

ed
 to

 s
to

ra
ge

[-]
 W

at
er

 re
m

ov
ed

 fr
om

 s
to

ra
ge

C
ha

ng
e 

in
 S

ur
fa

ce
 R

es
er

vo
ir 

S
to

ra
ge

2,
24

8
-1

,8
12

67
-1

,4
35

-1
66

76
0

-9
77

2,
77

4

C
ha

ng
e 

in
 G

ro
un

dw
at

er
 S

to
ra

ge
 *

**
-4

44
-1

,8
58

-9
6

-1
,2

60
-1

,6
73

-1
,7

52
-1

,9
99

-1
,2

51

To
ta
l 

1,
80
4

-3
,6
70

-2
9

-2
,6
95

-1
,8
39

-9
92

-2
,9
76

1,
52
3

A
pp

lie
d 
W
at
er
 **
  

(c
om

pa
re
 w
ith

 C
on

su
m
pt
iv
e 
U
se
)

6,
03

5
8,

06
8

7,
58

4
7,

81
7

8,
18

3
7,

63
6

8,
16

7
7,

21
2

* ��T
he
 p
er
ce
nt
 p
re
ci
pi
ta
tio
n 
is
 b
as
ed
 u
po
n 
a 
ru
nn
in
g 
30
-y
ea
r a
ve
ra
ge
 o
f p
re
ci
pi
ta
tio
n 
fo
r t
he
 re
gi
on
; d
is
cr
ep
an
ci
es
 c
an
 o
cc
ur
 b
et
w
ee
n 
in
fo
rm
at
io
n 
ca
lc
ul
at
ed
 fo
r U

pd
at
e 
20
09
 a
nd
 e
ar
lie
r p
ub
lis
he
d 
da
ta
.

**
 �C

on
su

m
pt

iv
e 

us
e 

is
 th

e 
am

ou
nt

 o
f a

pp
lie

d 
w

at
er

 u
se

d 
an

d 
no

 lo
ng

er
 a

va
ila

bl
e 

as
 a

 s
ou

rc
e 

of
 s

up
pl

y.
 A

pp
lie

d 
w

at
er

 is
 g

re
at

er
 th

an
 c

on
su

m
pt

iv
e 

us
e 

be
ca

us
e 

it 
in

cl
ud

es
 c

on
su

m
pt

iv
e 

us
e,

 re
us

e,
 a

nd
 

ou
tfl
ow

s.

**
*	�

C
ha

ng
e 

in
 G

ro
un

dw
at

er
 S

to
ra

ge
 is

 b
as

ed
 u

po
n 

be
st

 a
va

ila
bl

e 
in

fo
rm

at
io

n.
 B

as
in

s 
in

 th
e 

no
rth

 p
ar

t o
f t

he
 s

ta
te

 (N
or

th
 C

oa
st

, S
an

 F
ra

nc
is

co
, S

ac
ra

m
en

to
 R

iv
er

 a
nd

 N
or

th
 L

ah
on

ta
n 

re
gi

on
s 

an
d 

pa
rts

 o
f 

C
en

tra
l C

oa
st

 a
nd

 S
an

 J
oa

qu
in

 R
iv

er
 R

eg
io

ns
) w

er
e 

m
od

el
ed

 - 
sp

rin
g 

19
97

 to
 s

pr
in

g 
19

98
 fo

r t
he

 1
99

8 
w

at
er

 y
ea

r a
nd

 s
pr

in
g 

19
99

 to
 s

pr
in

g 
20

00
 fo

r t
he

 2
00

0 
w

at
er

 y
ea

r. 
A

ll 
ot

he
r r

eg
io

ns
 a

nd
 y

ea
rs

 
w

er
e 

ca
lc

ul
at

ed
 u

si
ng

 th
e 

fo
llo

w
in

g 
eq

ua
tio

n:

G
W

 c
ha

ng
e 

in
 s

to
ra

ge
 =

 in
te

nt
io

na
l r

ec
ha

rg
e 

+ 
de

ep
 p

er
co

la
tio

n 
of

 a
pp

lie
d 

w
at

er
 +

 c
on

ve
ya

nc
e 

de
ep

 p
er

co
la

tio
n 

an
d 

se
ep

ag
e 

- w
ith

dr
aw

al
s

      
T
hi
s 
eq
ua
tio
n 
do
es
 n
ot
 in
cl
ud
e 
th
e 
un
kn
ow

n 
fa
ct
or
s 
su
ch
 a
s 
na
tu
ra
l r
ec
ha
rg
e 
an
d 
su
bs
ur
fa
ce
 in
flo
w
 a
nd
 o
ut
flo
w
.



  C a l i f o r n i a  w a t e r  p l a n  |  u p d a t e  2 0 0 9

Volume 3 -  Regional  Repor ts

S J - 1 8

Joaquin River Basin through the San Joaquin River, but some salt is also moved out 
of the unconfined aquifer of the basins into long-term storage in the confined aquifer 
beneath the basin. 

In 2006, the Central Valley Regional Water Quality Control Board (Regional Water 
Board) and State Water Board received input at a salinity workshop in the Central 
Valley. Subsequent actions initiated efforts to address salinity, surface water and 
groundwater quality, economic sustainability, and salinity management issues. 
This ongoing effort was named Central Valley Salinity Alternatives for Long-Term 
Sustainability (CV-SALTS).

Pesticides
Organophosphorous pesticide control generally has been identified as a priority for the 
basin. The Regional Water Board has adopted amendments to the Water Quality Control 
Plan for the Sacramento River and San Joaquin River basins (Basin Plan) to incorporate 
pesticide control programs for the San Joaquin River. Pesticide impairments have been 
identified for other water bodies in the San Joaquin River Hydrologic Region that 
require attention. 

Nitrates
Groundwater is a primary water supply in many instances, but in many places it is 
impaired or threatened because of elevated levels of nitrates and salts that are derived 
principally from irrigated agriculture, dairies, discharges of wastewater to land, and 
from disposal of sewage from both community wastewater systems and septic tanks, 
according to Regional Water Board’s Water Management Initiative Chapter (2004).

Sedimentation and erosion 
In the Central Valley, erosion is occurring from the headwaters down to the valley floor. 
Although naturally occurring, erosion can be accelerated by timber harvest activities, 
land use conversion, rural development, and grazing. 

Legacy mine impacts
Historical mercury mining in the Coast Range of the Central Valley and use of mercury 
to amalgamate gold on the Sierra side has resulted in substantial mercury loads 
discharged to the Central Valley waterways. 

Dairies, Stockyards, and Poultry Ranches
The production and processing of animal and poultry products raises concerns in the 
region for their loadings of pathogens, nutrients, salts, and emerging contaminants (such 
as antibiotics) to water bodies. 
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Water Temperature
Migrating and spawning salmonids can face high temperatures in the Stanislaus, 
Tuolumne, and Merced rivers downstream from dams during certain times of the year, 
depending upon hydrologic and water supply conditions. 

Contamination to fish is also a concern in these three rivers as well as the main stem of 
the San Joaquin River. For example, the Regional Water Board cites one study (1988-
1990) of the 43-mile reach of the San Joaquin River, between its confluences with the 
Merced and the Stanislaus rivers, to be toxic to a species of water flea about half the 
time. The water flea, Ceriodaphnia dubia, is a test species of the US Environmental 
Protection (EPA). Diazinon, parathion, carbaryl, and carbofuran were present at 
concentrations exceeding EPA recommended criteria. Later monitoring also revealed 
chlorpyrifos contamination. Insecticide use began decreasing in the mid-1990s; and 
by 2002, contamination was 10 times less than in the early 1990s.

Project Operations
The East Bay Municipal Utility District (EBMUD) and San Francisco Public Utilities 
Commission move water originating in the San Joaquin River region across the valley 
for use in the San Francisco Bay Area. EBMUD transports water from the Mokelumne 
River via the Mokelumne Aqueduct. This water goes to Alameda and Contra Costa 
counties in the East Bay. The City/County of San Francisco and other nearby cities 
receive water through the Hetch Hetchy Aqueduct from the Tuolumne River. 

Other facilities in this region include Camanche Dam/Reservoir on the Mokelumne 
River, Donnells and Beardsley dams/reservoirs on the Middle Fork of the Stanislaus 
River, Tulloch Dam/Reservoir, and New Melones Dam/Lake on the Stanislaus River, 
New Don Pedro Dam/Lake on the Tuolumne River, and New Exchequer Dam/Lake 
McClure on the Merced River.

US Army Corps of Engineers (USACE) projects on the eastside of the San Joaquin 
River watershed that impound streams tributary to the river are primarily flood dams 
and include Hidden Dam on the Fresno River, Buchanan Dam on the Chowchilla River, 
Mariposa Dam on Mariposa Creek, Owens Dam on Owens Creek, Bear Dam on Bear 
Creek, and Burns Dam on Burns Creek. Although flood control projects, this group 
of reservoirs has provided an average annual outflow over the last 35 years of about 
230,000 acre-feet.

The SWP and the CVP transfer Delta water into the San Joaquin Valley along the west 
side. The federal pumping plant near Tracy pumps into the Delta-Mendota Canal, which 
travels to San Luis Reservoir then toward the trough of the valley to Mendota Pool. 
The State pumping plant near Byron pumps into the California Aqueduct, which travels 
to San Luis Reservoir then continues southward serving Kern County and Southern 
California. A portion of the California Aqueduct is a State-federal joint use facility 
serving the San Luis Unit of the federal project. San Luis Reservoir is a joint use pump 
storage facility.
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Contra Costa Water District diverts from the Delta. Its Contra Costa Canal is fed from 
the Rock Slough Intake. Los Vaqueros Reservoir is filled using the Old River Intake; 
current construction of the Alternate Intake Project is in and around Victoria Island.

Most of the San Joaquin River is diverted at Lake Millerton/Friant Dam for use by 
federal water contractors. Water is moved northwestward in the Madera Canal and 
southeastward in the Friant-Kern Canal. Releases downstream into the river are 
primarily floodflows or to meet minimum flow requirements for prior water rights 
holders. Stretches of the river between Gravelly Ford and Mendota Pool and from 
Mendota Pool to the Merced River may have minimal or no flows. Water reaching 
Mendota Pool through the Delta-Mendota Canal may be released below the pool for 
contractual users. The dry and minimum flow stretches of the river are targets for 
restoration efforts.

Water Governance
More complete information on water governance will be developed for California 
Water Plan Update 2013. This will include identification of local, State, Tribal, and 
federal government agencies and institutions that are responsible for managing the 
region’s water resources, flood protection, and wastewater. A list of regional flood 
management participants is included in Appendix A Flood Management, and Integrated 
Regional Water Management (IRWM) Plans provide information about water planning 
organizations in this region.

Flood Management

Flood Hazards
Floods in the San Joaquin Valley originate principally from melting of the Sierra 
snowpack and from rainfall. Snowmelt floods typically occur in the spring and have 
a lengthy runoff period. Rainfall floods may also occur in the winter and early spring, 
particularly when storms arriving from the Gulf of Alaska draw moisture-laden air from 
the tropics. Flood hazards in the region include the following representative situations 
(for specific instances, see Challenges).

Some agricultural lands subject to frequent flooding•	
Regional subsidence altering the vertical alignment of levees, reducing flood •	
capacity
Development occurring in the 100-year floodplain without sufficient mitigation and •	
causing increased flood damage risk
Mapping of the 100-year flood is incomplete in some areas•	
Unmanaged vegetation has reduced flood flow capacity at some locations•	
Agricultural flooding is exacerbated by land leveling and other farming practices •	
that obliterate channels and promote increased runoff
Channel sediment accumulation has reduced flood flow capacity at some locations•	
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Uncontrolled runoff from minor watersheds and other areas often causes significant •	
damage
Irrigation canals carrying floodwater are subject to failure in urban areas•	

Historic Flood

Flood events in the San Joaquin River Hydrologic Region have been recorded for more 
than 175 years. Notable events have been:

The “Great Flood” of 1861-62•	
Central Valley floods of 1907 and 1909•	
The New Year’s Day Flood of 1997, probably the largest in the 90-year Northern •	
California measured record.

For more information on these floods see Appendix A, Flood Management; additionally, 
flood records for selected flood-producing streams are listed in Appendix A in 
Table SJA-1, Flood parameters for principal streams.

Flood Governance
Flood management is a cooperative effort in which federal, tribal, State, and local 
governments all play significant roles. The principal participants are listed in Box SJ‑3, 
Flood Management Agencies. For more information on the agencies’ roles, see 
Table SJA-2, Flood management participants, in Appendix A.

Flood Risk Management
Flood risk management includes a wide variety of projects and programs, which may 
be grouped as Structural Approaches (constructed facilities, coordination and reservoir 
operations, and maintenance), Land Use Management (regulation and flood insurance), 
and Disaster Preparedness, Response, and Recovery (Information and education and 
event management).

Structural Approaches
Constructed Facilities. The San Joaquin River region is the site of many flood control 
works, including reservoirs, levees, bypasses, and diversion channels. There are eight 
multipurpose reservoirs with flood control reservations and eight single-purpose 
flood control reservoirs. Of the multipurpose reservoirs, the USACE constructed and 
maintains Hensley Lake on the Fresno River above Madera, Eastman Lake on the 
Chowchilla River above Chowchilla, and New Hogan Lake on the Calaveras River 
above Stockton, and also constructed New Melones Reservoir on the Stanislaus River 
above Oakdale. USBR built Lake Millerton on the San Joaquin River near Fresno; 
Merced Irrigation District built Lake McClure on the Merced River near Merced; 
Turlock Irrigation District, Modesto Irrigation District, and San Francisco combined to 
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Box SJ-3 � Flood Management Agencies

Federal

Federal Emergency Management Agency•	

National Weather Service•	

Natural Resources Conservation Service•	

US Geological Survey•	

US Army Corps of Engineers•	

US Bureau of Reclamation•	

Tribal

Tribal governments of the region•	

State

California Conservation Corps•	

California Emergency Management Agency•	

Central Valley Flood Protection Board (formerly known as •	
the Reclamation Board)

Department of Corrections•	

Department of Forestry and Fire Protection•	

Department of Water Resources•	

Local

Alameda County Flood Control and Water Conservation •	
District

Calaveras County Department of Public Works•	

Contra Costa County FCWCD•	

Kings River Conservation District•	

Madera County Engineering and General Services •	
Department

Sacramento Area Flood Control Agency•	

San Joaquin Area Flood Control Authority•	

San Joaquin County Department of Public Works•	

County and city emergency services units•	

County and city planning departments•	

County and city building departments•	

Local flood maintenance organizations•	

Local conservation corps•	

Local emergency response agencies•	

Local initial responders to emergencies•	

build New Don Pedro Reservoir on the Tuolumne River above Modesto, and EBMUD 
constructed Camanche Reservoir on the Mokelumne River above Lodi. 

The USACE constructed six of the single-purpose flood control reservoirs: Canal Creek, 
Mariposa Creek, Owens Creek, Bear Creek, and Burns Creek, all on creeks of the same 
name and all belonging to the Merced County Streams Group, and Farmington Reservoir 
on Littlejohns Creek near Farmington. USBR constructed Los Banos Reservoir on 
Los Banos Creek as part of the CVP, and the Natural Resources Conservation Service 
(NRCS) provided construction funds for Merced County’s Mustang Creek detention 
basin on Mustang Creek near Ballico. Except for the last two, the USACE funded and 
administers the flood control reservations for the reservoirs.

The San Joaquin River Flood Control System includes the CVFPB (Central Valley Flood 
Protection Board, formerly known as the Reclamation Board) Lower San Joaquin Flood 
Control Project and the USACE’s Lower San Joaquin River and Tributaries project, 
Mormon Slough Bypass and related projects, and Merced Streams Group.

CVFPB’s Lower San Joaquin River Flood Control Project is a system of levees, 
bypasses, and control structures extending 70 miles from Gravelly Ford on the San 
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Joaquin River to the mouth of the Merced River. The CVFPB constructed the system 
to protect farmland, in lieu of a purchase of extensive flood easements proposed by 
the USACE. Facilities include the Chowchilla Canal Bypass, the Eastside Bypass, the 
Mariposa Bypass, levees on the San Joaquin River, Fresno River, Berenda Slough, 
Ash Slough, Owens Creek, and Bear Creek, and numerous control structures. Channel 
clearing was also part of the project.

The USACE’s Lower San Joaquin River and Tributaries project protects farmland, small 
communities, and urban Stockton, extending from the Merced River into the Delta. The 
upstream levees are separate segments between tributary streams, but the lower half has 
continuous levees from the Stanislaus River to Stockton and includes extensions on the 
Stanislaus River, Tuolumne River, Paine Slough, Paradise Cut, and Old River. The latter 
extensions encircle Stewart Tract, a Delta island. Bank protection, snag removal, and 
flowage easements are part of the project.

Also protecting the Stockton area are the USACE’s Mormon Slough Bypass, Bear Creek 
Channel, and Duck Creek projects. Included are levees on Lone Tree Creek, Littlejohns 
Creek, Mormon Slough, the Calaveras River, and Bear Creek (San Joaquin County). 
Mormon Slough, Mormon Slough Diversion, Duck Creek, and Bear Creek channels 
have been improved to increase capacity. Bank protection was also provided.

The Merced County Streams Group, constructed by USACE, protects areas in and 
around the city of Merced and the communities of Planada and Le Grand. The project 
includes five flood-retention reservoirs (see discussion above), the Black Rascal 
Diversion Channel (to Bear Creek) and the Owens Creek Diversion Channel (to 
Mariposa Creek), and channel clearing for Miles, Burns, Bear (Merced County), Black 
Rascal, Owens, and Mariposa creeks.

NRCS has funded projects including the Marsh Creek and Kellogg Creek Detention 
reservoirs of the Contra Costa County Flood Control and Water Conservation District, 
on the southern fringe of the Sacramento-San Joaquin Delta and channel improvements 
of the San Joaquin County Flood Control and Water Conservation District on Mosher 
Creek near Stockton. There are also levees that have been constructed and are 
maintained by local government or individuals. Notable among these are levees around 
Delta islands and in the Thornton area. 

Local sponsors and descriptions for reservoirs and non-storage flood control facilities 
in the region are listed in Appendix A in Table SJA-3, Flood control reservoirs. Also 
in Appendix A, Figure SJA-1 is a schematic of the Lower San Joaquin River and 
Tributaries project, and Figure SJA-2 is a schematic of the Lower San Joaquin River 
Flood Control project. 

Coordination and Reservoir Operations. The operations and maintenance agreement 
between the CVFPB and the Lower San Joaquin Levee District includes rules for 
emergency operations of the project facilities based in part on outflow rates from 
Lake Millerton and Pine Flat Reservoir, though there is no written agreement between 
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the USACE and the levee district. The USACE prescribes formal outflow rules 
for Camanche Reservoir, Farmington Lake, New Melones Lake, New Don Pedro 
Reservoir, Lake McClure, and Lake Millerton, which are operated by other agencies 
(See Appendix A, Table SJA-3). There are no forecast-based operations agreements 
for operation of flood protection facilities in the region. However, during high water 
periods reservoir operators coordinate with the California Department of Water 
Resources (DWR) and USACE during daily operations conferences at the State-Federal 
Flood Operations Center in Sacramento. These conferences often lead to voluntary 
modifications of individual schedules to improve overall system operation. 

For most larger flood control reservoirs in California, the USACE has provided federal 
funding for flood control space. NRCS has also financed flood control space in smaller 
reservoirs. Generally, flood space reservation increases from zero at the beginning 
of the flood season, remains constant during mid-season, and decreases to zero again 
at season’s end. Modifications to this schedule are based on either an antecedent 
precipitation index (API) or a runoff forecast. Single-purpose flood control reservoirs are 
kept as low as possible. 

For more information on flood control reservoirs, see Table SJA-3, Flood control 
reservoirs, in Appendix A.

Maintenance. Maintenance of flood control facilities is usually the responsibility of 
the local maintaining agency, which is usually the local sponsor or, if there is none, the 
constructing agency. The CVFPB has agreed to maintain most USACE non-storage 
project works, but subsidiary agreements have passed maintenance responsibilities 
onto local agencies. Most USACE flood control storage projects are maintained by the 
sponsoring local agency, but exceptions in this region are New Hogan Lake, Eastman 
Lake, and Hensley Lake, the flood retention reservoirs Burns Creek, Bear Creek, Owens 
Creek, Mariposa Creek, and Canal Creek, and their dams, which are maintained directly 
by the USACE. NRCS projects follow a pattern of close cooperation with a local 
sponsor, with NRCS providing maintenance standards and the local sponsor performing 
the maintenance. USBR maintains all of its reservoirs in this region, which include 
New Melones Lake, Los Banos Reservoir, Lake Millerton, and their associated dams. 
The CVFPB constructed the Lower San Joaquin River Flood Control Project, and it is 
maintained by the Lower San Joaquin Levee District. 

Land Use Management
Regulation. Any community that participates in the National Flood Insurance Program 
(NFIP) must adopt a floodplain management ordinance that regulates development in 
floodplains and floodways as defined under Title 44 of the Federal Code of Regulations, 
Section 60.3. Counties and CVFPB are the main agencies responsible for designating 
and regulating floodways.
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CVFPB has adopted designated floodways on the Cosumnes, Mokelumne, San Joaquin, 
Kings, Tuolumne, Merced, Chowchilla, and Fresno rivers; Dry Creek (tributary to the 
Tuolumne River near Modesto); Ash Slough; and Berenda Slough.

Flood Insurance. The NFIP is administered by the Federal Emergency Management 
Agency (FEMA). It enables property owners in participating communities to purchase 
insurance as protection against flood losses in exchange for State and community 
floodplain management regulations that reduce future flood damages. About 97 percent 
of California communities participate in the NFIP. Of those, approximately 12 percent 
participate in the Community Rating System (CRS) Program, which encourages 
communities to go beyond minimum NFIP requirements in return for reduced insurance 
rates. Quality floodplain mapping is critical to administering an effective flood insurance 
program, developing hydrologic and hydraulic information for determining floodplain 
boundaries, and allocating flood protection project funds. 

FEMA has provided Flood Insurance Rate Maps (FIRMs) for most areas within the 
region. As of June 2009, FIRMs in 10 of the region’s 16 counties have been updated 
since 2008, and three more are scheduled to be updated by 2010. One county had a 
partial update in 2008, and two are not scheduled for updates.

CRS rates communities from 1 to 10 based on the effectiveness of flood protection 
activities. The lower ratings bring larger discounts on flood insurance. Of the 16 counties 
and 34 cities in the hydrologic region, five counties and three cities participate in CRS. 
As of May 2009, Sacramento County is in CRS Class 5; Contra Costa County and 
San Joaquin County, Class 6; Alameda County, Class 7; and Fresno County, Lathrop, 
Manteca, and Stockton, Class 8. See http://www.fema.gov/business/nfip/crs.shtm for 
more information on the CRS system.

Disaster Preparation, Response, and Recovery
Information and Education. The California Data Exchange Center (CDEC) provides 
real-time and historical hydrometeorological data for hundreds of stations statewide, 
as well as real-time data on releases, spill rates, and elevations of many reservoirs. For 
this region, CDEC provides gage data from DFG (32 gages), DWR (89), PG&E (49), 
USACE (35), USBR (44), US Geological Survey-USGS (57), and several other federal, 
State, and local agencies (a total of 507 gages), and real-time flow and stage data for 
the Cosumnes, Mokelumne, Calaveras, Stanislaus, Tuolumne, Merced, and San Joaquin 
rivers. For access to CDEC data, see http://cdec.water.ca.gov.

The USGS maintains and publishes statistics for stream gages nationwide. USGS gages 
are the source of data for the 18 stations listed in Appendix A, Table SJA-1, Flood 
parameters for principal streams. For access to USGS gage data, see 
http://waterdata.usgs.gov/nwis.

http://www.fema.gov/business/nfip/crs.shtm
http://cdec.water.ca.gov/
http://waterdata.usgs.gov/nwis
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DWR’s Awareness Floodplain Mapping program provides an easy-to-use computer 
interface for viewing areas vulnerable to flooding by a flood event having a 1 percent 
probability of occurrence. The program applies to areas not already covered by FEMA 
FIRMs. For this region, maps have been drawn for all counties, but coverage of some 
areas may have been deferred. By 2015, all areas expected to develop over the next 
25 years will have mapped floodplains. 

In 2009, DWR produced Levee Flood Protection Zone (LFPZ) maps, which show lands 
inundated to a depth of three feet or more in the event of a levee failure, for the San 
Joaquin River Flood Control System’s levees.

Accurate hydrologic and hydraulic models are used in the design of effective flood 
control structures and in emergency actions before, during, and after floods. The 
National Weather Service’s (NWS) Advanced Hydrologic Prediction Service uses 
historical hydrologic data, current river and watershed conditions, and near-term 
meteorological outlooks to forecast river flows. AHPS is publicly available for certain 
streams of the San Joaquin River region. More information can be found at the following 
website: http://www.nws.noaa.gov/oh/ahps. 

Event Management. Under the Standardized Emergency Management System (SEMS) 
and the National Incident Management System (NIMS), initial flood emergency 
response is made by the responsible party at the site. When its resources are exhausted, 
the county emergency management organization (Operational Area) provides support. 
If necessary, additional support is coordinated by a regional office of the California 
Emergency Management Agency (Cal EMA-formerly known as the Office of 
Emergency Services). Cal EMA coordinates with federal agencies, as well as private 
organizations. The State-Federal Flood Operations Center (a joint facility of DWR and 
the Sacramento Weather Office and California-Nevada River Forecast Center, both units 
of NWS) is normally called early in the event to provide weather and river forecasts, 
facilitate information flow, provide field situation analysis, and give flood fight expertise. 
Severe situations that require Cal EMA involvement may also require an emergency 
response by USACE upon the request of DWR. Table SJA-4, Flood emergency response 
organizations, in Appendix A, lists specific response organizations.

Recovery after a flood event may require federal funding and the construction services 
of USACE, if the impacted facilities are federal projects. Availability of resources to 
repair local and private facilities; remove floodwater; and restore housing, businesses, 
and infrastructure often depends on the severity of the event and the allocation of event-
specific federal or State funds.

Flood preparedness and mitigation efforts are promoted and funded by many 
organizations, including city and county governments, Cal EMA, DWR, NWS, and 
USACE.

http://www.nws.noaa.gov/oh/ahps
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Relationship with Other Regions

The San Joaquin River Hydrologic Region provides water to other regions and receives 
water as well. CVP water is brought in from the Delta and distributed to San Joaquin 
River Exchange Contractors. This makes water available at Friant Dam for distribution 
in the Friant Unit of the CVP. State water is brought into the region through the SWP’s 
California Aqueduct. The existence of major water project transport facilities traversing 
the region enhances the potential for water exchanges and transfers. Water for the federal 
San Felipe Project is transported through the west side of San Luis Reservoir to coastal 
areas. During periods of high runoff, San Joaquin River water can be transported to the 
Tulare Lake Hydrologic Region in the Friant-Kern Canal to the Kern River. From the 
Kern River water can be placed into the California Aqueduct via the Kern River Intertie.

During periods of high water, Kings River water may be diverted from the Tulare Lake 
Hydrologic Region into the San Joaquin River via Fresno Slough and the James Bypass. 
At these times, the Kings River Water Association coordinates closely with USACE and 
operators of the reservoirs on San Joaquin River tributaries. All parties participate in 
daily operators’ conferences sponsored by DWR’s Flood Operations Center. 

The regional map in Figure SJ-1 depicts these regional imports and exports for 2005.

The Folsom South Canal originates at Lake Natoma near Folsom Dam, originally part 
of the USBR’s CVP intended to transport American River water nearly to Stockton. 
Approximately 14.5 thousand acre-feet of tailwater per year flows through the facility 
into the region to Galt Irrigation District. The southern portion of the canal will be used 
in the Freeport Regional Water Project to transport water in dry years to EBMUD.

The San Francisco Bay Hydrologic Region receives surface water that originates in 
the San Joaquin River region. EBMUD serves communities on the east side of San 
Francisco Bay with water from the Mokelumne River via the Mokelumne Aqueduct. 
The Mokelumne River supplies more than 90 percent of the water supply to EBMUD, 
serving almost 1.3 million people. The San Francisco Water Department provides water 
from the Tuolumne River through the Hetch Hetchy Aqueduct. This is the sole source 
water supply for 1.3 million people and a partial source for an additional 1.4 million 
people. Nearly 4 million Bay Area people receive water from these two San Joaquin 
River Hydrologic Region watersheds/projects.

In November 2004, DWR and the California Department of Parks and Recreation 
reviewed the many Hetch Hetchy Valley restoration studies prepared during the previous 
20 years. Hetch Hetchy Valley is inundated by the waters of the Tuolumne River behind 
O’Shaughnessy Dam in Yosemite National Park, Tuolumne County. The review included 
local, State, and federal resource plans to assist in the evaluation of water supply and 
quality, operational considerations, flood and drought impacts, and environmental and 
energy issues. The review concluded that many other aspects of restoration needed in-
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depth study. These included a replacement water supply, public input, other stakeholder 
interests, a dam removal plan, and public use and benefits evaluation. Although 
no recommendation was made as to the restoration, cost estimates (making broad 
assumptions) ranged from $3 billion to $10 billion. The results were documented in the 
Hetch Hetchy Restoration Study (CNRA 2006).

In 1998, Contra Costa Water District completed Los Vaqueros Reservoir, which can 
store 100 thousand acre-feet. This is an offstream reservoir in the northwest corner of the 
San Joaquin River region. The reservoir stores Contra Costa Water District water that 
has been diverted from the Delta in winter and spring. Water is typically withdrawn from 
Los Vaqueros Reservoir in the summer and fall to improve the quality of water delivered 
to the district’s service areas. The reservoir also provides emergency storage. A portion 
of the Contra Costa Water District service area is in the San Francisco Bay Hydrologic 
Region. The reservoir area provides recreational opportunities such as multi-use trails 
(hiking, bicycling, and equestrian), animal and bird sighting, fishing, and rental boating. 
As part of the CALFED Bay-Delta Program’s August 2000 Programmatic Record of 
Decision (ROD), which describes the need for additional surface water storage as an 
important activity to improve water quality and water supply reliability, the expansion 
of Los Vaqueros Reservoir is undergoing feasibility studies. A completed project could 
increase capacity up to 275,000 acre-feet.

Regional Water and Flood Planning 
and Management

Water agencies, cities and counties, utility organizations, and other stakeholders 
are planning individually and collectively to address growth, water supply, flood 
management, water management, and ecosystem issues. Efforts to increase effective 
use of groundwater storage, surface storage, and conveyance facilities are apparent 
in planning documents throughout the region. Conjunctive management, increased 
efficiency, conservation, reclamation, recycling, and reuse are themes throughout urban 
and agricultural water management plans. 

The San Joaquin Valley Water Coalition was established in 1998 to promote the water 
interests of its valley members. Among its major members were counties within the San 
Joaquin Valley. Much of the counties’ efforts have been shifted to the San Joaquin Valley 
Regional Blueprint Planning Process and the SJVR water plan. The SJVR Blueprint 
Planning Process was started by the Councils of Government from each of the San 
Joaquin Valley’s counties, including Merced, Madera, San Joaquin, and Stanislaus in the 
San Joaquin River region. One of its aims is to provide a comprehensive and integrated 
decision-making tool that combines separate and distinct data sets into a single one that 
will allow for scenario planning, more efficient use of resources, and an understanding 
of regional impacts and solutions. The SJVR Water Plan was initiated by valley 
lawmakers who were interested in creating a comprehensive, integrated plan for the 
valley’s water resources. The California Water Institute at California State University, 
Fresno was tasked with coordinating the eight-county planning effort.
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California Partnership for the San Joaquin Valley was established in 2005 to identify 
potentially effective projects and programs, identify critical needs, review State policies 
and regulations, and make recommendations to the governor. The partnership includes 
eight State government members, eight local government members, and eight private 
sector members. The partnership was extended one additional year by executive order 
in December 2008. A strategic plan for developing a San Joaquin Valley Regional Water 
Plan is anticipated by December of 2009.

The Grasslands Bypass Project is an ongoing activity and example of planning and 
implementation of a program dealing with water quality, environmental concerns, and 
San Joaquin River conditions. Prior to 1996, agricultural drainage water passed through 
wetland areas in western Merced County. The drainage water contains constituents 
harmful to wildlife. Subsequently, this drainage water has been routed around the 
Grasslands wetlands into Mud Slough and discharged into the San Joaquin River 
upstream of the Merced River. The water is monitored for constituents to meet discharge 
requirements considering the assimilative capacity of the river.

The San Joaquin River Parkway and Conservation Trust was created in 1988. One 
purpose of the trust was to create a 22-mile parkway along the San Joaquin River in 
the Fresno/Madera area. The trust restores, preserves, and maintains the ecological, 
scenic, and historic aspects of the area. It also provides educational and recreational 
opportunities and experiences in the parkway.

Integrated Regional Water Management 
The IRWM Planning Act, signed by the Governor as part of SB 1 in 2008 (CWC 
Sec 10530 et seq), provides a general definition of an IRWM plan as well as guidance 
to DWR as to what IRWM program guidelines must contain. The Act states that the 
guidelines shall include standards for identifying a region for the purposes of developing 
or modifying an IRWM plan. The first regional acceptance process (RAP) spanned 
2008-2009. Final decisions were released in fall 2009. The RAP is used to evaluate and 
accept an IRWM region into the IRWM grant program. Many IRWM regions have been 
proposed, some approved and some conditionally approved. Figure SJ-4 shows RAP 
regions in this hydrologic region. Table SJ-3 lists strategies from earlier IRWM efforts.

Some examples of water-related regional strategies are1:
Under the South County Water Supply Program, South San Joaquin Irrigation •	
District (SSJID) in cooperation with local cities built a treatment plant at Woodward 
Reservoir which was dedicated in 2005. Treated water from the Stanislaus River is 
delivered to Manteca, Tracy, and Lathrop. The water supply program is expanding 
under Phase 2, and treated water is anticipated for Escalon in 2012. On 14 acres 
adjacent to the water treatment plant, SSJID intends to construct solar panels to 
provide power for the plant and other purposes.

1	 Information about these projects came to the Water Plan from the Roundtable of Regions, which provides links to and 
works with IRWM planning groups.
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The Modesto Regional Water Treatment Plant was completed in 1994 and is •	
operated by Modesto Irrigation District. Treated water from the Tuolumne River is 
delivered to the City of Modesto to supplement groundwater supplies. An expansion 
of the treatment plant is under way including storage and pipeline facilities for the 
City of Modesto. Construction completion is anticipated for December 2009.
Turlock Irrigation District is proposing to build a surface water treatment plant. •	
Its Regional Surface Water Supply Project would treat Tuolumne River water and 
deliver it in Stanislaus County to Ceres, Hughson, Keyes, South Modesto, and 
Turlock. The final environmental impact report is dated December 2006.

Figure SJ-4  �Regional acceptance process IRWM regions, San Joaquin River Hydrologic Region
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Source: Integrated Regional Water Management Program, DWR. November 2009.
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Table SJ-3  �Strategies of IRWM efforts, San Joaquin River Hydrologic Region

Plan strategies

Westside 
IRWMP

American 
River 
Basin 
IRWMP

Cosumnes, 
American, 
Bear, Yuba 
Watershed 
IRWMP

Mokelumne/ 
Amador/ 
Calaveras 
IRWMP

Madera 
County 
IRWMP

Eastern 
San 

Joaquin 
IRWMP

East 
Contra 

Costa Co 1

May 2007 June 2006 Dec 2006 Nov 2006 Apr 2008 Jul 2007 Jul 2007
Agricultural and urban water 
management planning and water use 
efficiency

  

Climate change 

Conjunctive management and 
groundwater storage

    

Conservation 

Conveyance  

Desalination 

Economic incentives (Loans, grants, and 
water pricing) 



Environmental restoration and 
preservation; habitat protection and 
improvement

      

Flood management     

Groundwater management      

Groundwater monitoring  

Groundwater quality protection  

Imported water    

Interregional cooperation 

Land use planning and coordination      

Levee and channel restoration 

Matching water quality to water use 

Pollution monitoring, control, and 
prevention

    

Recharge areas protection  

Recreation and public access     

Reduce groundwater pumping and 
overdraft; increase surface water supplies

   

Reduction of invasive species 

Resource mapping 

Storm water capture and management     

System reoperation 

Water transfer and exchange   

Water and wastewater treatment     

Water conservation and recycling       

Water quality protection and improvement     

Water supply reliability       

Watershed management and planning     

Wetland enhancement and creation    

1- functionally equivalent plan
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The City of Stockton is designing a project to treat Delta water for municipal •	
supply. The Delta Water Supply Project would intake surface water from the west 
side of Empire Tract and transport it approximately six miles eastward along Eight 
Mile Road to a new treatment plant. The intake construction is scheduled for 
mid‑2008, and plant construction is anticipated to begin in 2009.
Yosemite Spring Park Utility Company’s plan to make a number of improvements, •	
which include replacing existing water meters with an automatic meter reading 
system to better record usages and identify water losses due to customer side leaks; 
replacing failing infrastructure to preserve the integrity and safety of the water 
supply and reduce to loss of water due to catastrophic failures in the distribution 
system; constructing a uranium removal system to recover well(s) lost due to 
detected uranium levels above the drinking water standard; and constructing a 
surface water treatment plant to provide alternate supply source for Yosemite 
Lakes Park.

Challenges

Climate Change
Planning and preparing for the consequences of global warming.•	

Flooding
Recurrent flooding is a problem in many places in the San Joaquin River region. •	
Providing better protection for lives and property remains the definitive flood 
management challenge. Some particularly vulnerable locations in the region are 
at Lathrop, Manteca, Merced, Modesto, Stockton, and at Interstate 5 crossings of 
Panoche Creek, Orestimba Creek, and Del Puerto Creek. Existing facilities are 
inadequate on the west side of the San Joaquin River from Orestimba Creek to the 
Delta and on North Fork Jackson Creek in Jackson. Capacity of leveed waterways 
of the Lower San Joaquin Levee Project has been reduced by regional subsidence. 
Throughout the state, including this region, urbanization continues, bringing •	
greater runoff due to increases of impervious areas and making retention of flood 
protection levels a challenging issue. Urbanization often causes increases in erosion 
and sedimentation. In this region, the embankments of irrigation canals that carry 
floodwaters through urban areas need to be strengthened. 
Completion of floodplain mapping, both the FEMA FIRMs and the State’s •	
complementary Awareness Floodplain Mapping, will provide much needed 
information for evaluating flood risk. In the San Joaquin River region, a current 
need is improvement of high-water coordination for the San Joaquin River 
and tributaries, including Kings River inflow, considering use of coordination 
agreements, forecast-coordinated operations, and reservoir reoperation.
Local funding for flood maintenance and construction projects has become more •	
difficult to come by due in large part, to new environmental restrictions/conditions, 
and in the bigger picture, two particularly tough challenges in the region are 
overcoming the technical and environmental hurdles associated with increasing 
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the capacity of the San Joaquin River from the Merced River into the Delta and 
removing arundo donax and other invasive species that significantly restrict 
water flows.
Wildfires, which are predicted to become more frequent due to climate change, may •	
denude steep erodible slopes in canyons and upland areas that are located above 
urban developments in the foothills and mountainous areas of the region. Ensuing 
winter rains, which are also predicted to replace snow storms, may threaten these 
areas not only with high water, but also with debris flows. 

Funding
Securing resources to complete local projects where funding and economic •	
conditions are only sufficient to meet a small percentage of those projects.

Licensing and Infrastructure
Federal Energy Regulatory Commission (FERC) relicensing of New Exchequer •	
Dam on the Merced River and New Don Pedro Dam on the Tuolumne River.
Finding resources to construct, repair, and maintain infrastructure.•	

Water Quality
Meeting Vernalis daily load standards.•	
Dealing with the drainage program.•	
Meeting urban water needs, meeting drinking water standards, dealing with arsenic •	
and other water quality issues.
Coordinating upper watershed programs to maintain water quality and ecosystems, •	
minimize harmful sedimentation and flooding, and equitably maintain the beneficial 
use of water.
Maintaining or improving water quality, water temperature, and dissolved oxygen •	
conditions sufficient for environmental needs.
Providing urban municipal water that meets public health standards through a •	
combination of treatment and water supply strategies.
Combating saline water intrusion into confined aquifers and the movement of saline •	
groundwater fronts encroaching into useable groundwater.
Maintaining groundwater quality sufficient to meet rural domestic use.•	

Water Supply
Program replacing surface water supplies used in the San Joaquin River Restoration •	
that will be removed from local federal contract agencies to restore flows.
Water supply management concerns in complying with recently issued federal •	
biological opinions governing fish in the Delta, including the delta smelt, salmon, 
steelhead, and sturgeon.
Sufficient water supplies for habitat maintenance.•	
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Accurately quantifying available water resources to meet future water needs in •	
foothill and mountain areas.
Stabilizing groundwater levels in areas where levels continue to fall or groundwater •	
overdraft is ongoing.

Drought and Flood Planning
The San Joaquin Valley has traditionally used a combination of a balance of surface 
water and groundwater. The San Joaquin River region has significant surface water 
resources due to Sierra snowpack and reservoir storage on major eastside rivers. 
Imported surface water supplies may suffer the highest degree of variability. In years 
where surface water supplies are significantly reduced, additional groundwater is often 
used to fill the gap between needs and available surface water.

DWR’s Bulletin 118-80, Ground Water Basins in California, identifies eastern San 
Joaquin (County), Chowchilla, and Madera subbasins as being in a “critical condition of 
overdraft.” In these subbasins and others, part of the drought preparedness philosophy 
is to maintain as much groundwater storage as possible. This can be achieved by 
intentional recharge, water banking, in-lieu recharge, water transfers, shifts to available 
surface water, etc. See discussions of resource management strategies in Volume 2 of 
this Water Plan.

FloodSAFE California is a DWR strategic initiative that seeks a sustainable integrated 
flood management and emergency response system throughout California that improves 
public safety; protects and enhances environmental and cultural resources; and supports 
economic growth by reducing the probability of destructive floods, promoting beneficial 
floodplain processes, and lowering the damages caused by flooding. FloodSAFE is 
guiding the development of regional flood management plans, which will encourage 
regional cooperation in identifying and addressing flood hazards. Regional flood plans 
will include flood hazard identification, risk analyses, review of existing measures, and 
identification of potential projects and funding strategies. The plans will emphasize 
multiple objectives, system resiliency, and compatibility with State goals and 
IRWM plans.

FloodSAFE is responsible for the Central Valley Flood Management Planning Program, 
the purpose of which is to improve integrated flood management in the Sacramento 
and San Joaquin Valleys. The program study area includes the watersheds of the 
Sacramento and San Joaquin rivers. The program is charged with the development of 
three documents: (1) the State Plan of Flood Control, describing the flood management 
facilities, land, programs, conditions, and modes of operation and maintenance for 
the State-federal flood protection system in the Central Valley, published in the spring 
of 2010; (2) the Flood Control System Status Report, which assesses the status of 
facilities in the State Plan of Flood Control, identifying deficiencies, and making 
recommendations for improvement, anticipated by December 31, 2010; and (3) the 
Central Valley Flood Protection Plan, required by law by January 1, 2012, describing a 
sustainable, integrated flood management plan that reflects a system-wide approach for 



                                               C a l i f o r n i a  w a t e r  p l a n  |  u p d a t e  2 0 0 9     

S an Joaquin R iver  Hydrologic  Region

S J - 3 5

protecting areas of the Central Valley currently receiving protection from flooding by the 
existing facilities of the State Plan of Flood Control. Updates of the Central Valley Flood 
Protection Plan are required every five years.

Looking to the Future

On the horizon is implementation of the Friant Water Users Authority (FWUA)/
Natural Resources Defense Council agreement to restore the San Joaquin River, the 
region’s namesake. The agreement was reached in 2006, and on March 30, 2009, 
President Obama signed Public Law 111-11, the Omnibus Public Land Management 
Act of 2009 that contains the San Joaquin River Restoration Settlement Act. The 
Act authorizes implementation of the San Joaquin River Restoration Program. Water 
deliveries to FWUA members could be reduced by about 15 percent on average, but 
the program has provisions for recapture of a portion of the water used for restoration. 
Interim flows are scheduled to begin in fall 2009.

Many farmers in the San Joaquin River depend on the Delta for delivery of surface 
water supplies. In 2009, the Governor and legislature approved a comprehensive water 
package that included a Delta Governance/Delta Plan. It establishes the framework to 
achieve the co-equal goals of providing a more reliable water supply to California and 
restoring and enhancing the Delta ecosystem. The co-equal goals are to be achieved in a 
manner that protects the unique cultural, recreational, natural resource, and agricultural 
values of the Delta.

Additional pressures on Delta deliveries will come from court decisions and new federal 
agency permits that will further limit how much water is sent south to the San Joaquin 
Valley and Southern California. In May 2007, US District Judge Oliver W. Wanger 
found that rules governing the smelt (which is protected as a threatened species under 
the federal Endangered Species Act and was classified as an endangered species in 
March under the state ESA) in the Delta were flawed and needed to be rewritten. Both 
the State and federal water projects have been required to reduce pumping to aid the 
delta smelt.

The US Fish and Wildlife Service issued new biological opinion in December 2008. 
In a typical year, the new restrictions could cut SWP deliveries by about 20 to 
30 percent. Westlands Water District joined forces with the San Luis & Delta-Mendota 
Water Authority in March 2009 in an attempt to stop the federal government from 
enforcing the new biological opinion. In April 2008, a federal judge rejected the 
federal government’s biological opinion on the 2004 Operations Criteria and Plan for 
management of the State and federal water project for endangered winter-run Chinook 
salmon, spring-run Chinook salmon and Central Valley steelhead. New rules were due in 
March 2009, but the judge delayed the requirement for three months.

In 1996, in western Merced County in an area known as the Grasslands Drainage Area 
south of Los Banos, a group of growers led by the San Luis & Delta-Mendota Water 
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Authority began an effort known as the Grasslands Bypass Project that would attempt to 
eliminate selenium tainted drainage water from entering the San Joaquin River upstream 
of the confluence with the Merced River. In the years since the project began, it has been 
able to remove 85 percent of selenium in the drainage water. The project was scheduled 
to end in 2009, but because selenium remains in the drainage water entering the river, 
the group has requested a 10-year extension on the project.

Climate Change
The current expectations for future changes in California’s climate include the 
following.

Mean temperature increases from 1.5 to 5.0 degrees Fahrenheit. California’s •	
complex terrain will modulate the value locally.
Unknown change to precipitation totals, but an increase in extreme wet and dry •	
conditions. More precipitation will fall as rain than as snow in higher elevations.
Decreased snowpack particularly in the northern Sierra (up to 90 percent by 2100) •	
and earlier melt time.
Less mountain block recharge from snowpack expected with implications for long-•	
term support of regional aquifers.
Annual runoff concentrated more in winter months with more variability and •	
greater extremes.
Ecosystem challenges increased due to exacerbation of existing threats from •	
above changes

In addition to these projected changes, land surfaces in the Delta are subsiding slowly. 
The combination of subsidence and the historical sea level rise at the Golden Gate result 
in estimates of Delta sea level rise rates on the order of 0.7 feet per century. However, 
due to continued trends in climate change, sea level rise globally has been predicted to 
potentially reach 7 to 55 inches by the end of the 21st century.

These changes will increase the vulnerability of water resources infrastructure including 
flood control, water supply, and wastewater treatment and disposal. The changes will 
challenge the current operations procedures for our water resources infrastructure and 
impact the planning for new projects, and further stress ecosystems. Many mitigation 
strategies are under way to reduce greenhouse gas emissions (AB 32), but adaptation 
strategies such as those in DWR’s climate change white paper (2008) will be needed to 
accommodate changes caused by climate change. 

Future Scenarios
For Update 2009, we evaluated different ways of managing water in California 
depending on alternative future conditions and different regions of the state. The 
ultimate goal is to evaluate how different regional response packages, or combinations 
of resource management strategies from Volume 2, perform under alternative possible 
future conditions. The alternative future conditions are described as future scenarios. 
Together the response packages and future scenarios show what management options 
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could provide for sustainability of resources and ways to manage uncertainty and risk at 
a regional level. See Box SJ-4 for scenario descriptions.

Total Demand Change

The change in total water demand in the San Joaquin River hydrologic region for the 
three scenarios, Current Trends, Slow & Strategic Growth and Expansive Growth is 
shown in Figure SJ-5. The change in water demand is based on the difference between 
the historical average (1998-2005) and future average (2043-2050) water demands. 
Future water demand is shown with and without climate change. The change in water 
demand without climate change is shown with solid bars and with climate change shown 
with hatched bars. As shown in the figure, the overall future water demand relative to 
historical period without climate change (solid bar) shows a reduction of about  
285 thousand acre-feet under the Current Trends scenario. The reduction was even more 
significant under Slow & Strategic Growth (675 thousand acre-feet). The Expansive 
Growth scenario shows a slight decrease in demand (about 50 thousand acre-feet). 
When considering the 12 alternative climate change sequences studied (hatched bar), 
the Current Trends scenario under a warmer and drier climate sequence shows future 
water demand increases up to 200 thousand acre-feet relative to historical water demand. 
The Slow & Strategic Growth scenario also shows a smaller reduction in future water 
demand. The Expansive Growth scenario, however, shows significant variation in future 
water demand increases, between 60 thousand acre-feet and 480 thousand acre-feet. 

Update 2009 uses three baseline scenarios to better 
understand the implications of future conditions on water 
management decisions. The scenarios are referred to as 
baseline because they represent changes that are plausible 
and could occur without additional management intervention 
beyond those currently planned. Each scenario affects water 
demands and supplies differently.

	Scenario 1 – Current Trends. •	 For this scenario, recent 
trends are assumed to continue into the future. In 2050, 
nearly 60 million people live in California. Affordable 
housing has drawn families to the interior valleys. 
Commuters take longer trips in distance and time. In 
some areas where urban development and natural 
resources restoration has increased, irrigated crop land 
has decreased. The state continues to face lawsuits: 
from flood damages to water quality and endangered 
species protections. Regulations are not comprehensive 
or coordinated, creating uncertainty for local planners and 
water managers.

	Scenario 2 – Slow & Strategic Growth. •	 Private, public, 
and governmental institutions form alliances to provide 
for more efficient planning and development that is less 

resources intensive than current conditions. Population 
growth is slower than currently projected—about 45 million 
people live here. Compact urban development has 
eased commuter travel. Californians embrace water and 
energy conservation. Conversion of agricultural land to 
urban development has slowed and occurs mostly for 
environmental restoration and flood protection. State 
government implements comprehensive and coordinated 
regulatory programs to improve water quality, protect fish 
and wildlife, and protect communities from flooding. 

	Scenario 3 – Expansive Growth. •	 Future conditions 
are more resource intensive than existing conditions. 
Population growth is faster than currently projected with 
70 million people living in California in 2050. Families 
prefer low-density housing, and many seek rural residential 
properties, expanding urban areas. Some water and 
energy conservation programs are offered but at a slower 
rate than trends in the early century. Irrigated crop land 
has decreased significantly where urban development 
and natural restoration have increased. Protection of 
water quality and endangered species is driven mostly by 
lawsuits, creating uncertainty.

Box SJ-4  �Scenario Descriptions
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Figure SJ-5  �2050 Water demand changes, San Joaquin River Hydrologic Region 

Urban Demand Change
Figure SJ-5 shows urban water demand change in the San Joaquin River Hydrologic 
Region with and without climate change under the Current Trends, Slow & Strategic 
Growth and Expansive Growth scenarios. Without climate change (solid bar), all three 
scenarios show an increase in urban water demand relative to historical water use. 
The Current Trends scenario shows about a 645 thousand acre-feet increase in future 
demand, while Slow & Strategic Growth scenario shows about 215 thousand acre-feet. 
But Expansive Growth, shows a more significant increase in future water demand (about 
875 thousand acre-feet). When climate change is factored in, all three scenarios showed 
relatively moderate increase in urban water demand. 
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Agricultural Demand Change
Change in agricultural water demand in the San Joaquin River Hydrologic Region 
is shown in Figure SJ-5. Future agricultural water demand declines over time due 
to reduction in irrigated acreage and increases in background water conservation. 
Without climate change (solid bar), future water demand under the Slow & Strategic 
Growth scenario declines by about 1,140 thousand acre-feet, followed by the Current 
Trends scenario (1,090 thousand acre-feet) and the Expansive Growth scenario (about 
975 thousand acre-feet). When climate change is considered (hatched bar), water 
demand reductions are the same or less than demand reductions without climate 
change. This indicates that water demand reductions in the agricultural sector caused 
by reductions in irrigated crop area could be partially offset by increases in crop 
evapotranspiration resulting under warmer and drier climate sequences.

Environmental Demand Change
Figure SJ-5 shows environmental water demand change in the San Joaquin River 
Hydrologic Region. Future environmental water demand is based on historical unmet 
demand and indexed to climate. With no climate change, the Slow & Strategic Growth 
scenario shows the largest increase in future water demand (250 thousand acre-feet) 
and Expansive Growth shows a smaller increase (50 thousand acre-feet). This is due to 
the assumption that more water will be provided under the Slow & Strategic Growth 
scenario than the other two scenarios. When climate change is factored in, all scenarios 
show slightly higher future environmental water demands. 
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Appendix A. Flood Management
Historic Floods

Flood Parameters
Table SJA-1, Record floods for selected streams, is based on US Geological Survey 
records. The stations were selected from all USGS gaging stations in the hydrologic 
region, according to the criteria in Box SJA-1.

Flood Descriptions

Early Floods. Floods have been recorded in the San Joaquin Valley for more than 
175 years. Most notable in the 19th Century was the “Great Flood” of 1861-62, which 
inundated large areas the West Coast states “from Canada to Mexico.” Central Valley 
floods of 1907 and 1909 revised flood control plans of the time and led to development 
of the San Joaquin River flood control system. The San Joaquin River Hydrologic 
Region experiences some urban and small-stream flooding in every large storm. 

December 1955. Preceding the December 1955 flood, heavy rainfall and snowmelt 
occurred in the upper watersheds of the eastside tributaries to the San Joaquin River. 
This caused extensive flooding along the San Joaquin River and all its major eastside 
tributaries and flooding on the larger westside tributaries. This flood caused extensive 
damage to agriculture, homes, and public facilities. Thousands of people were evacuated 
from their homes during the Christmas holiday season, and several people died of heart 
attacks during the flood. Unusually high tides aggravated the situation by impeding the 
passage of floodwater through the Sacramento-San Joaquin Delta.

1962-63. Flood damage to agricultural and public facilities during the 1962-63 flood was 
particularly serious along the streams flowing from westside tributaries.

1968-69. Severe rain-caused floods struck the northern part of the region during the 
1968-69 season, and both rain and snowmelt floods occurred in the southern part of 
the region. Heavy rains fell during January 1969, and substantial but lesser amounts in 
February. As the heavy rains continued in the valley, a snowpack of unprecedented depth 
and water content accumulated in the watersheds above 8,000 feet along the crest of the 
Sierra Nevada. The flood season was climaxed by near-record snowmelt floods during 
April through July. 

1986 and 1995. In 1986 and 1995 three major flood events in the Central Valley caused 
little damage in the San Joaquin River region, though urban and small-stream flooding 
was widespread. 

Box SJA-1 ��Selection 
Criteria

The watercourse •	
must be a natural 
stream with a 
watershed of at least 
100 square miles. 

The station must •	
have a reasonably 
continuous record of 
discharge from 1996 
to the present.

The station must •	
be far enough from 
other stations on 
the same river to 
reasonably represent 
a separate condition.

Stations in well •	
defined watercourse 
locations such as 
deep canyons are 
omitted, unless 
particularly important 
to the overall flood 
situation.
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Table SJA-1  �Record floods for selected streams, 
San Joaquin River Hydrologic Region

Stream Location
Mean annual 
runoff (taf)

Peak stage 
of record (ft)

Peak discharge 
of record (cfs)

Cosumnes R. at Michigan Bar 362 18.5 93,000

Mokelumne R. at Woodbridge 4032 23.31 5,340

San Joaquin R. near Vernalis 3,308 34.91 79,000

Stanislaus R. at Ripon 707 63.3 62,500

Stanislaus R. below Goodwin Dam, 
near Knights Ferry

5642 28.9 40,200

Tuolumne R. at Modesto 985 71.21,3 57,000

Tuolumne R. below La Grange Dam, 
near La Grange

751 28.4 58,900

Del Puerto Cr. near Patterson 6 14.9 5,270

Orestimba Cr. near Newman 13 9.5 12,000

San Joaquin R. near Newman 1,271 66.31 36,200

Merced R. near Stevinson n/a 73.8 13,600

Merced R. below Merced Falls Dam, 
near Snelling

1,0032 12.4 9,360

Merced R. at Pohono Bridge, near 
Yosemite

454 23.4 24,600

San Joaquin R. at Fremont Ford Bridge 5562 71.6 23,000

San Joaquin R. near Mendota 691 16.61 11,700

San Joaquin R. below Friant 6632 23.0 60,300

Panoche Cr. at Interstate 5, near 
Silver Creek

n/a 13.5 9,940

James Bypass near San Joaquin 2155 n/a 5,5704,5

taf = thousand acre-feet; ft = feet; cfs = cubic feet per second

1 Different date than peak discharge.

2 Most recent but less than period of record.

3 Due to backwater.

4 Maximum Daily Mean. No flow for all or most of each year.

5 2006 record, most recent available.

January 1997. The New Year’s Day Flood of 1997 was probably the largest in the 
90‑year Northern California measured record. Runoff exceeded the flood control 
capacity of Don Pedro Reservoir on the Tuolumne River and Millerton Lake on the San 
Joaquin River. Storms returned in late January before the full flood control reservation 
had been restored in the principal reservoirs. The San Joaquin River levee system failed 
in 36 places and was damaged extensively due to wavewash and sloughing. 

February 1998. The El Niño year of 1998 brought heavy rains in February and a heavy 
snowpack. San Joaquin River system flooding was less than anticipated due to cool 
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weather which delayed and extended the snowmelt. Although there was widespread 
damage, no major inundations occurred in the region.

December 2005 and April 2006. Flood events in December 2005 caused little damage 
in the Region, but renewed storms and high runoff in April 2006 caused local flooding 
adjacent to some streams. Levees sustained boils and erosion with no major breaches.

Flood Governance
Many federal, State, and local agencies have responsibilities in the overall effort to 
manage floods. The principal participants in the San Joaquin River Hydrologic Region 
and their activities are listed in Table SJA-2, Flood management participants. Most listed 
activities are self-explanatory. Descriptions of some are:

Flood project development. •	 Performing feasibility studies, planning, and design of 
constructed facilities.
Encroachment control. •	 Establishing, financing and operating a system of 
permitting and enforcing permits to encroach on constructed facilities.
Floodplain conservation or restoration. •	 Any overt activity causing part of a 
floodplain to remain in effect or to be reinstated as a watercourse overflow area.
Flood insurance administration or participation. •	 Contribution to the 
management of or acting as a sponsor and cooperator in the National Flood 
Insurance Program including the Community Rating System.
Hydrologic analysis. •	 Hydrologic or statistical analysis of collected 
hydrometeorological data.
Flood education. •	 Informing the general public about any aspect of flood 
management; publishing or broadcasting collected hydrometeorological data or 
other flood-related material.
Recovery operations. •	 Financing or performing any activity intended to return 
flood-impacted facilities or persons to normal status.
Event management system administration. •	 Oversight of the National Incident 
Management System/Standardized Emergency Management System (NIMS/SEMS) 
as applied to California. 

Flood Risk Management

Structural Approaches

The San Joaquin River region is the site of two large flood control developments: The 
Lower San Joaquin Levee Project (LSJLP) and the levees along the San Joaquin River 
downstream of that project. The LSJLP was completed in 1966 by the Central Valley 
Flood Control Board (then known as The Reclamation Board) in lieu of US Army Corps 
of Engineers (USACE) purchase of extensive flood easements. It includes 193 miles 
of levees along the San Joaquin River, tributary streams, and three bypasses, and seven 
diversion structures, distributed along more than 55 miles of the San Joaquin Valley 
trough from due west of Fresno to due west of Merced. The downstream levees, a 
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Table SJA-2  �Flood management participants, San Joaquin River Hydrologic Region

Note: FCWCD = Flood Control and Water 
Conversation District

Structural 
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Federal agencies

Federal Emergency Management Agency    

National Weather Service       

Natural Resources Conservation Service    

US Geological Survey   

US Army Corps of Engineers                

US Bureau of Reclamation         

State agencies
California Conservation Corps  

Central Valley Flood Protection Board   

Department of Corrections 

Department of Forestry and Fire Protection 

Department of Water Resources                  

Emergency Management Agency      

Local agencies
County emergency services units   

County planning departments 

County building departments 

Local flood maintenance organizations   

Local conservation corps  

Local initial responders to emergencies   

Alameda County FCWCD    

Calaveras County Department of Public Works 

Contra Costa County FCWCD       

Kings River Conservation District   

Madera County Engineering and  
General Services Department 

Sacramento Area Flood Control Agency    

San Joaquin Area Flood Control Agency    

San Joaquin County Department of Public  
Works      
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project of USACE, extend along the river for about 50 miles from the downstream end 
of the LSJLP to the Delta, tying back to high ground at some tributaries and including 
lengthy levees on others. The LSJLP is shown in Figure SJA-1, Lower San Joaquin 
Levee Project, and the USACE levees are depicted in Figure SJA-2, USACE San 
Joaquin River levees.

The principal reservoirs and non-storage facilities contributing to flood control are listed 
in Table SJA-3, Flood control facilities.

Disaster Preparation, Response, and Recovery
Management of flood emergencies is the responsibility of many organizations and 
individuals. Response is required by law to conform to the Standardized Emergency 
Management System, under which action is taken by levels of organization. It is begun 
by the person or organization on the site. That entity resists personal injury and property 
damage to the best of its ability, only calling on the next level when its resources become 
insufficient, and succeeding levels follow the same procedure. Table SJA-4, Flood 
emergency responders indicates the responsible entities at successive levels of response.

Table SJA-5, Advanced Hydrologic Prediction Service stream forecast points, is a list of 
forecast points that can be used in the Advanced Hydrologic Prediction Service of NWS.

Regional Water and Flood Planning 
and Management

Integrated Regional Water Management

Six of the Integrated Regional Water Management Plans in this region address flood 
control. The East Contra Costa County IRWMP emphasizes the relationship of 
flood control and ecosystem benefits, and identifies eight flood control projects. The 
Cosumnes, American, Bear, Yuba Region IRWMP recommends projects that reduce 
flood damages to existing water resource infrastructure and also notes the connection 
between flood control and ecosystem benefits. The American River Basin IRWMP 
identifies 17 flood or stormwater management projects and highlights five as flood 
control projects of the Sacramento Area Flood Control Agency. The Mokelumne/
Amador/Calaveras IRWMP suggests 14 projects that have direct flood control benefits 
and uses diverse flood control strategies, such as reservoirs, channel modifications, 
and wastewater treatment facility, drainage, and culvert improvements. The Westside 
Regional Drainage Plan has proposed constructing a flood detention reservoir on 
Panoche Creek within retired farm lands. Though the Madera County IRWMP does 
not identify specific flood control projects to be implemented, it discusses a suite of 
strategies such as Arundo donax eradication for lessening flood risks.
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Table SJA-3  �Flood control facilities, San Joaquin River Hydrologic Region

Facility Stream
Owner 

(Sponsor) Description Protects

Reservoirs and lakes

Camanche Res. Mokelumne R. EBMUD, 
USACE

200 taf flood control Lodi, Woodbridge, 
Thornton and vicinity

New Hogan L. Calaveras R. USACE 165 taf flood control Stockton and vicinity

Farmington project Littlejohns Cr. USACE (San 
Joaquin Co. 
DPW)

52 taf flood control, 
diversion dam, diversion 
channel, channel 
improvement, cutoff dikes 

Farmington and vicinity

New Melones L. Stanislaus R. USACE, 
USBR

450 taf flood control Oakdale and vicinity and 
areas downstream on 
the Stanislaus and San 
Joaquin Rivers

New Don Pedro Res. Tuolumne R. Turlock ID, 
Modesto ID, 
San Francisco, 
USACE

Rain 340 taf flood control / 
Snow 1,000 taf flood control

Modesto and vicinity, 
Stockton, and areas 
downstream on the 
Tuolumne and San 
Joaquin Rivers.

Lake McClure Merced R. Merced ID, 
USACE

Rain 350 taf flood control / 
Snow 400 taf flood control

Small communities and 
rural areas in Merced R. 
floodplain and areas 
downstream on the San 
Joaquin River 

Burns Cr. FR Res. 
(Merced Co. Streams 
Group) 

Burns Cr. USACE 6,800 af flood control Merced, Planada, 
Le Grand, and vicinity

Bear Cr. FR Res. (Merced 
Co. Streams Group)

Bear Cr. USACE 7,700 af flood control Merced, Planada, 
Le Grand, and vicinity

Owens Cr. FR Res. 
(Merced Co. Streams 
Group)

Owens Cr. USACE 3,600 af flood control Merced, Planada, 
Le Grand, and vicinity

Mariposa Cr. FR Res. 
(Merced Co. Streams 
Group)

Mariposa Cr. USACE 15 taf flood control Merced, Planada, 
Le Grand, and vicinity

Canal Creek FR Res. 
(Merced Co. Streams 
Group)

Canal Cr. USACE 6,400 af flood control Merced, Planada, 
Le Grand, and vicinity

Los Banos Res. Los Banos Cr. USBR 14 taf flood control Los Banos, CA Aqueduct

Eastman Lake Chowchilla R. Ash Slough, 
Berenda Slough

USACE 45 taf flood control, 
improved channel, levees

Chowchilla and vicinity 
and areas downstream on 
the San Joaquin R.

Hensley Lake Fresno R. USACE 65 taf flood control Madera and vicinity and 
areas downstream on the 
San Joaquin R.

Lake Millerton San Joaquin R. USBR, 
USACE

Rain 170 taf flood control / 
Snow 520 taf flood control

Areas downstream on the 
San Joaquin R. 

Marsh Cr. and Kellogg Cr. 
DRs

Marsh Cr., Deer Cr., Dry Cr., 
Sand Cr., and Kellogg Cr.

Contra Costa 
Co. FCWCD 
(NRCS)

4 taf, 233 af, and 330 af 
flood control, channels

Brentwood and Oakley

Mustang Cr. Retarding 
Structure

Mustang Cr. Merced Co. 
DPW (NRCS)

700 AF flood control, 
channels

North of Ballico (Turlock 
Airport)

Non-storage flood control facilities

Lower San Joaquin River 
and Tributaries

San Joaquin R., Stanislaus R., 
Tuolumne R., Old R., Paradise 
Cut, Paine Slough

USACE 
(CVFPB)

Levees, bank protection, 
snag removal, flowage 
easements

Stockton and vicinity and 
areas downstream on the 
San Joaquin R.
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Table SJA-4  �Flood emergency responders, San Joaquin River Hydrologic Region

Responder Level Comment
Person(s) or organization(s) on the site 0 Any emergency

Emergency services units of the 34 cities in the region 1 Any emergency

Lower San Joaquin Levee District 1 Levees and bypasses, Mendota to Merced River

Reclamation Districts 1602, 2099, 2100, 2101, 2102 1 Levees on the west bank of the San Joaquin River

Reclamation Districts 2031, 2063, 2091, 2092 1 Levees on the east bank of the San Joaquin River

Emergency services units of the 16 counties in the 
region

1 or 2 Any emergency, and by request from Level 1 responders

Department of Water Resources 2 Flood Operations Center, flood fight and Corps liaison

California Emergency Management Agency, Coastal 
Region

3 Any emergency, Alameda, Contra Costa, and San Benito 
Counties, by request of county (operational area)

California Emergency Management Agency, Inland 
Region

3 Any emergency, Alpine, Amador, Calaveras, El Dorado, Fresno, 
Madera, Mariposa, Merced, Sacramento, San Joaquin, Stanislaus, 
and Tuolumne Counties, by request of county (operational area)

California Emergency Management Agency, 
Southern Region

3 Any emergency, Mono County, by request of county 
(operational area)

US Army Corps of Engineers 3 Specified water-related emergencies, by request of DWR

California Conservation Corps 3 Personnel and equipment for flood fight

Department of Forestry and Fire Protection 3 Personnel and equipment for flood fight

California Emergency Management Agency 
Headquarters

4 All emergencies, entire hydrologic region, by request of Cal EMA 
Region

Facility Stream
Owner 

(Sponsor) Description Protects

Lower San Joaquin Flood 
Control Project

San Joaquin R., Fresno R., 
Bear Cr., Berenda Slough, 
Ash Slough, Chowchilla Canal 
Bypass, Eastside Bypass, 
Mariposa Bypass

CVFPB (Lower 
San Joaquin 
Levee District)

Levees, bypasses, control 
structures, channel clearing 

Areas downstream on the 
San Joaquin R.

Mormon Slough Bypass 
and related projects

Mormon Slough, Mormon 
Slough Diversion Channel, 
Calaveras R., Potter Cr.. 
Bear Cr. (San Joaquin Co.), 
Duck Cr., Lone Tree Cr., 
Littlejohns Cr. 

USACE 
(CVFPB, San 
Joaquin Co. 
DPW)

Improved channels, 
enlarged diversion channel, 
levees, bank protection

Stockton and vicinity

Merced County Streams 
Group

Burns Cr., Bear Cr. (Merced 
Co.), Owens Cr., Mariposa Cr., 
Black Rascal Cr., Canal Cr., 
Miles Cr.

USACE 
(CVFPB)

Five flood detention 
dams (See above under 
“Reservoirs and Lakes”), 
diversion channels, 
improved channels, levees

Merced and vicinity and 
other small communities

Mosher Creek Mosher Cr. San Joaquin 
County 
FCWCD 
(NRCS)

Channels Stockton

Note: FCWCD = Flood Control and Water Conversation District; af = acre-feet; taf = thousand acre-feet

Table SJA-3  �Flood control facilities, San Joaquin River Hydrologic Region
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Table SJA-5  � Advanced Hydrologic Prediction Service stream forecast 
points, San Joaquin River Hydrologic Region

River basin Stream Location
San Joaquin River Cherry Creek Cherry Lake

San Joaquin River Cosumnes River Michigan Bar

San Joaquin River Eleanor Creek Lake Eleanor

San Joaquin River Merced River Exchequer Reservoir 

San Joaquin River Merced River Yosemite at Pohono Bridge

San Joaquin River Mokelumne River Pardee Reservoir

San Joaquin River San Joaquin River Millerton Reservoir

San Joaquin River Stanislaus River New Melones Reservoir

San Joaquin River Tuolumne River Hetch Hetchy Reservoir

San Joaquin River Tuolumne River New Don Pedro Reservoir
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Appendix B. Water Quality Issues
Salinity
The salinity impairment of surface water and groundwater in the Central Valley is 
a subset of a more far-reaching problem shared by most of California, other arid 
western states, and much of the developed world. Since the 1940s, mean annual salt 
concentrations in the Lower San Joaquin River at the Airport Way Bridge near Vernalis 
have doubled and boron levels have increased significantly. Water quality monitoring 
data collected by the Central Valley Regional Water Quality Control Board (Regional 
Water Board) and other governmental agencies including the Department of Water 
Resources and the US Geological Survey and Bureau of Reclamation indicate that water 
quality objectives for salinity and boron at Vernalis are frequently exceeded during 
certain times of the year and under certain flow regimes. Consequently, the river no 
longer supports all of its designated beneficial uses.

High salinity is a problem in the San Joaquin River basin because of the greatly altered 
flow regime of the river. Most of the San Joaquin River is diverted from its natural 
course at Friant Dam. Moreover, irrigation water from State and federal projects 
annually import more than a half-million tons of salt to the Westside of the San Joaquin 
River basin. Water released from New Melones Reservoir on the Stanislaus River is 
currently used to help meet the salinity and dissolved oxygen requirements at Vernalis 
on the San Joaquin River. Agricultural drainage and discharges from managed wetlands 
are already formally managed under permit in the 370,000 acre Grasslands watershed, 
which contributes high levels of salts, selenium, boron, and nutrients to Mud and Salt 
sloughs, which in turn are the primary contributors of selenium to the San Joaquin 
River. The Grassland Bypass Project Use Agreement Phase II calls for a water quality 
monitoring program to provide information to meet waste discharge requirements 
issued by the Regional Water Board for water eventually entering the San Joaquin River 
and environmental commitments in the use agreement. Water releases from managed 
wetlands, part of State and federal wildlife refuge system, also discharge salts and 
nutrients.

The salinity and boron water quality impairment in the river has occurred, in large part, 
as a result of large-scale water development coupled with extensive agricultural land use 
and associated agricultural discharges in the watershed. Upstream river flows have been 
severely diminished by the construction and operation of dams and diversions. Diverted 
natural river flows have been replaced with poorer quality (higher salinity) imported 
water that is primarily used for irrigating crops. Surface and subsurface agricultural 
discharges are the largest sources of salt and boron loading to the river. During the 
irrigation season, the river is heavily influenced by irrigation return flows. Water quality 
generally improves downstream as higher quality tributary flows dilute salt and boron 
concentrations. To address this impairment, the Regional Water Board established a 
basin plan control program to implement salinity load and waste load allocations for 
dischargers to the San Joaquin River. 
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The Regional Water Board has gathered stakeholders to form a salinity policy group to 
work on solutions to the Central Valley salinity problem. The goal of the Central Valley 
Salinity Alternatives for Long-Term Sustainability (CV-SALTS) efforts is to maintain 
a healthy environment and a good quality of life for all Californians by protecting the 
State’s water. Protecting high quality source waters should be part of the solution. These 
solutions go beyond the board’s jurisdiction and require cooperation by a number of 
local, State, and federal agencies. Solutions within the board’s jurisdiction will need 
to be incorporated into the basin plans. Basin plan amendments that the board could 
consider may result in more restrictive discharge limits, requirements to conduct costly 
studies, implementation of treatment measures or projects to manage salt, and potentially 
prohibition of certain discharges. Design, construction, and operation of infrastructure 
necessary to control salinity also will be expensive. Failure to control salinity, however, 
will result in continued decline of Central Valley water quality at an enormous cost to all 
water users, eventually creating even greater hardship for the environment, agriculture, 
industry, municipal utilities, and the entire economy of the valley and the State. In the 
meantime, the board has been including requirements in permits and waste discharge 
requirements to study ways to reduce salt loads.

The US Bureau of Reclamation is conducting a feasibility study to recirculate water 
pumped into the Delta-Mendota Canal to the San Joaquin River thence into the south 
Delta. Improving the quality of water in this way would reduce the reliance of releases 
from New Melones Reservoir to meet water quality objectives at Vernalis. A final report 
on a pilot recirculation study was completed in June 2005.

The US Geological Survey and local San Joaquin County cooperators began the Joint 
Salinity Project in 2003. The five-year study’s purpose is to investigate the elevated 
groundwater salinity along the western boundary of the Eastern San Joaquin (County) 
subbasin. Understanding the groundwater flow and saline groundwater intrusion will 
assist in formulating the best programs and projects for the conditions.

Pesticides
Regional Water Board staff works with growers and third party coalitions that represent 
growers to identify water quality problems and then to implement management plans 
to address those problems. Staff is developing a long-term regulatory program that will 
address both surface water and groundwater; processes and procedures to improve the 
timeliness and completeness of data evaluation; studies to determine the effectiveness 
of management practices to address identified water quality problems; identification of 
noncompliance growers to them in the program; increased outreach and enforcement 
to ensure that water quality protection becomes routine in all farming operations; and 
increased compliance and enforcement efforts.

Many of the pesticide impairments are due to chlorpyrifos and diazinon. Sale of both 
diazinon and chlorpyrifos for use in indoor and outdoor areas where children could 
be exposed was cancelled by recent US Environmental Protection Agency (EPA) 
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regulations. The ban on residential uses of chlorpyrifos and diazinon should reduce the 
potential for water quality impacts from these pesticides in urban areas. Staff of the 
Central Valley Regional Water Board is evaluating data for pesticide impairments for 
urban streams in the Stockton metropolitan area for potential delisting from the Clean 
Water Act section 303(d) list of impaired water bodies.

Nitrates
A 1988 State Water Resource Control Board (State Water Board) report to the State 
Legislature on Nitrate in Drinking Water (1988) reported that 10 percent of the samples 
in STORET (the EPA database) were above the primary Maximum Contaminant Level 
(10 milligrams per liter nitrate as nitrogen). A geographical depiction of wells with 
levels of nitrate above background (greater than 4.5 mg/L nitrate as nitrogen) showed 
the highest densities in the Central Valley are close to the Highway 99 corridor and 
primarily around population centers (e.g., Modesto, Yuba City, Fresno, and Bakersfield) 
and concentrated animal confinement areas (e.g., feedlots and dairies). As noted in 
California’s Groundwater (DWR Bulletin 118 Update 2003), nitrate is one of the most 
frequently exceeded constituents in public supply wells.

The primary health concern with the consumption of water with elevated nitrate is 
the condition known as methemoglobinemia. Methemoglobinemia, more commonly 
known as the “blue baby syndrome,” is the interference by nitrate byproducts in the 
absorption of oxygen by hemoglobin in the blood. The nitrogen byproduct combines 
with hemoglobin to form methemoglobin, which is much less efficient in transporting 
oxygen. Infants younger than a year old are most susceptible; the oxygen deficit in the 
blood stream produces blue coloration of the lips and skins hence the term “blue baby.” 
More severe cases result in death.

The primary sources of nitrate in groundwater are application of nitrogen fertilizers, 
disposal or reuse of animal waste at confined animal production facilities, and disposal 
of human sewage either in community sewer systems or individual sewer systems 
(septic systems).

Areas of intensive crop production in highly permeable soils, especially of crops with a 
high nitrogen demand (e.g., vegetables, citrus, and silage corn), are known or suspected 
of causing elevated nitrate levels in the groundwater (e.g., Salinas Valley, the Chico 
non-urban area, and Hilmar Area of Merced County). Groundwater in crop production 
areas can become contaminated with nitrate when nitrogen fertilizers are applied at rates 
in excess of crop utilization and inefficient irrigation or high rainfall leach the nitrate 
to groundwater. Other factors that put groundwater at risk are a shallow aquifer, the 
absence of a restricting layer to vertical migration of nitrate, permeable soils and poor 
well construction. The Regional Water Board’s Irrigated Lands Regulatory Program may 
address some of these issues by starting the process of identifying impacts and requiring 
development and implementation of practices to reduce and/or eliminate the impacts.
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Regional Water Board’s Irrigated Lands Regulatory Program
The Porter-Cologne Water Quality Control Act (found in California Water Code, 
Division 7) is very broad in scope. The California Water Code regulates any person 
discharging waste or proposing to discharge waste within any region that could affect 
the quality of the waters of the State. The term “waste” is very broadly defined and the 
term “waters of the state” includes all surface water and groundwater within the State. 
The California Water Code applies to point sources and non-point sources. Persons who 
discharge waste (dischargers) can be regulated by the Water Board in several ways, 
including, for example, through prohibitions of discharge, waste discharge requirements 
(a permit), or a waiver of waste discharge requirements (individual or general). The 
Central Valley Water Board has adopted the lrrigated Lands Conditional Waivers to 
provide one way for dischargers to comply with the California Water Code.

If you discharge waste from irrigated lands to surface waters of the State, you need to 
file a Report of Waste Discharge (i.e., permit application), cease discharging, or obtain 
coverage under either the lndividual Discharger or Coalition Group Conditional Waiver. 
The specific requirements for compliance can be found by getting information as 
identified below. However, the following conditions generally apply:

lmplement management practices to protect water.•	
Comply with water quality standards.•	
Conduct monitoring or join a Coalition Group that is conducting monitoring.•	
Prevent pollution of surface water.•	
Avoid nuisance conditions, such as odor.•	
Pay applicable fees.•	

(the above is from http://www.waterboards.ca.gov/centralvalley/water_issues/irrigated_
lands/index.shtml)

Many growers/ranchers decided to form Water Quality Coalitions in lieu of pursuing 
Individual Discharge Permits. There are three water quality coalitions in the San 
Joaquin River Region. The San Joaquin County & Delta Water Quality Coalition 
includes San Joaquin County and the eastern portion of Contra Costa County, and a 
small area in the northeastern portion on Alameda County along with a small portion 
in Calaveras County. There are three major tributaries: the San Joaquin, Mokelumne, 
and Calaveras rivers (548,362 irrigated acres). The East San Joaquin Water Quality 
Coalition includes farmlands encompassed by the lower Stanislaus, Tuolumne and 
Merced River sub-watersheds (primary eastside tributaries to the San Joaquin River) 
and that fall into Stanislaus, Merced, Madera, Calaveras, Mariposa and Tuolumne 
counties (1,187,000 irrigated acres). Finally, the Westside San Joaquin River Watershed 
Coalition, which includes area primarily on the west side of the San Joaquin River from 
the Stanislaus River on the north to 10 miles south of Mendota on the south (covering 
Stanislaus, Merced, Madera, and Fresno counties). This area covers approximately 
550,000 acres and includes irrigated agriculture as well as private, state and federal 
wetlands areas. (from http://www.waterboards.ca.gov/centralvalley/water_issues/
irrigated_lands/index.shtml)

http://www.waterboards.ca.gov/centralvalley/water_issues/irrigated_lands/index.shtml
http://www.waterboards.ca.gov/centralvalley/water_issues/irrigated_lands/index.shtml
http://www.waterboards.ca.gov/centralvalley/water_issues/irrigated_lands/index.shtml
http://www.waterboards.ca.gov/centralvalley/water_issues/irrigated_lands/index.shtml
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In 1993 the Regional Water Board conducted a survey of groundwater beneath five 
typical well operated dairies in the vicinity of Hilmar. The average nitrate-nitrogen 
concentration beneath these dairies was 49 mg/L with a maximum value of 250 mg/L. 
This far exceeds the drinking water standard of 10 mg/L. Conditions were conducive 
to migration of nitrates to groundwater as soils are highly permeable (sandy) and the 
water table is shallow (4 to 25 below ground surface). The Regional Water Board 
adopted general waste discharge requirements in May 2007 to control the discharges 
from the 1,550 milk cow dairies in the Central Valley. The board found that many 
dairies in the region have impacted groundwater quality with salt and nitrates. The 
general waste discharge requirements provide for a phased approach with several 
milestones that culminate in five years with discharger certifications of facility retrofit 
and implementation of the Nutrient Management Plan with the goal of reducing salt and 
nitrate contamination. This program is implemented with the cooperation of the industry. 
The California Dairy Quality Assurance Program with assistance from Regional Water 
Board staff has developed and held workshops to provide education and outreach to help 
dairy producers comply with the general waste discharge requirements.

The Central Valley has approximately 600,000 individual onsite systems within 
its boundaries (equivalent dwelling units). Collectively, these systems discharge 
approximately 120-million gallons per day to the subsurface. Pollutants of concern in 
these discharges consist primarily of nutrients and pathogens, but metals, salts, and 
personal care products (e.g. pharmaceuticals) are also a concern. 

The Regional Water Board developed “Guidelines for Waste Disposal from Land 
Developments” in 1976 to protect drinking water beneficial uses and human health 
concerns from contact. Regulatory agencies have not had adequate opportunity to 
evaluate the many developments in the onsite disposal industry, especially in foothill 
areas that have shallow soil cover and sloping surfaces.

In 2000 the legislature passed Assembly Bill 885, which required the State Water Board 
to develop regulations for onsite wastewater systems that ought to include criteria to 
evaluate new engineered onsite disposal systems. However, these regulations have not 
yet been adopted.

In the past, the Regional Water Board has prohibited discharge in problematic 
service areas. In the San Joaquin River Hydrologic Region, the board has adopted 
13 prohibitions of discharge from individual sewage disposal systems. Currently, all of 
these areas are served by community sewage systems.

Water quality impacts can occur if septic tanks are not properly sited. Other areas in the 
region are likely to have groundwater contamination problems due to onsite wastewater 
treatment systems, but this potential problem has not been investigated.
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Sedimentation and Erosion
Excessive soil erosion and sediment delivery can impact the beneficial uses of water by 
(1) silting over fish spawning habitats; (2) clogging drinking water intakes; (3) filling 
in pools creating shallower, wider, and warmer streams, and increasing downstream 
flooding; (4) creating unstable stream channels; and (5) losing riparian habitat. Timber 
harvesting in the riparian zone can adversely affect stream temperatures by removing 
stream shading which is especially a concern for spawning and rearing habitat for 
salmonids. Thousands of miles of streams are potentially impacted, and the lack of 
resources has prevented a systematic evaluation of these impacts.

During the past five years, in the San Joaquin River Hydrologic Region, timberland 
owners have submitted 332 timber harvest plans that allow harvesting on almost 
100,000 acres.

Another major source of erosion is construction activities that expose or loosen soils. 
In the past 5 years, the board has documented 9 incidents of water quality impacts that 
resulted in formal enforcement action and 97 incidents that could result in water quality 
impacts if not corrected.

Legacy Mine Impacts
Historical mercury mining on the Coast Range side of the Central Valley and use of the 
mercury to amalgamate gold on the Sierra side has resulted in substantial mercury loads 
discharged to the Central Valley waterways. Methylmercury is the most toxic form of 
mercury and accumulates in successive levels of the food chain. It is a neurotoxicant 
that adversely affects reproductive and immune systems in humans and wildlife that 
consume contaminated fish and shellfish. In the San Joaquin River Hydrologic Region, 
the Office of Health and Human Assessment has issued fish advisories for the mercury 
levels in fish in Cosumnes, Mokelumne, and San Joaquin rivers.

Mercury mines have impacted the Marsh Creek watershed in the northwest part of this 
hydrologic region. Mercury impacts from gold mining activities have been identified 
in reservoirs all along the Sierra. In addition, copper and zinc from copper mining 
is an identified water quality impact of the Lower Mokelumne River and Camanche 
Reservoir. These metals are naturally occurring elements that are toxic to aquatic life at 
elevated concentrations; although, these concentrations may not be high enough to cause 
human health impacts. Drainage from abandoned copper mines contributes metals and 
other water quality problems downstream. The 1999 remediation of Penn Mine, a copper 
mine in the Mokelumne River watershed, is an example of how acid mine drainage can 
be corrected.

Dairies, Stockyards, and Poultry Ranches
In May 2007, the Central Valley Regional Water Quality Control Board adopted a 
General Order for milk cow dairies. The General Order includes numerous regulatory 
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requirements including the filing of a Report of Waste Discharge by dairy owners/
operators. The order requires the development of a nutrient management plan, 
monitoring of wastes, identification of chemicals used, and monitoring of groundwater 
and surface water.

The Central Valley is the home of about 77 percent of California’s 1,950 dairy 
farms. Approximately 840 dairies are in the San Joaquin River Hydrologic Region 
(California Dairy Statistics 2007). Sixteen of these dairies (11,943 cows) are also in the 
Sacramento-San Joaquin River Delta Region. Over two-thirds of the dairies (and two-
thirds of the cows) are in Merced and Stanislaus counties. Dairies and other confined 
animal operations generate waste byproducts that include pathogens, nutrients, salts, 
and contaminants. These have the potential to enter surface water and infiltrate to the 
underlying groundwater. Dairy waste byproducts are typically stored in dry piles or in 
retention ponds as liquids. These wastes may be applied to cropland as a nutrient source.

Groundwater Quality
The purpose of the Groundwater Quality Monitoring Act of 2001 (Assembly Bill 599) is 
to improve the system through which groundwater quality information is gathered and 
to make available public information about the groundwater. The act requires the State 
Water Board to integrate monitoring programs and to design a new model that would 
meet the requirements of the act. Initial action was to convene a task force of State 
departments and compose an advisory committee whose members represent a variety of 
backgrounds. This task force produced a report to the Governor and Legislature titled A 
Comprehensive Groundwater Quality Monitoring Program for California (March 2003).

Groundwater quality throughout the region is generally suitable for most urban and 
agricultural uses. However, some 1000 square miles of groundwater are contaminated 
with salinity, mostly along the western edge of the valley floor, where saline marine 
sediments of the Coast Range exist. Crop and wetland evapotranspiration leaves behind 
the majority of the salts contained in imported water, and salts remain from chemical 
applications to crops. The salinity of groundwater in the region increases when these 
salts make their way to groundwater. In addition, high water table conditions underlying 
marginal lands along the west side of the San Joaquin River Basin contribute to 
subsurface drainage problems. 

Nitrates from the disposal of human and animal waste products or the inefficient 
application of fertilizer or irrigation water have contaminated 200 square miles 
of groundwater, presenting a threat to domestic water supplies. Pesticides have 
contaminated 500 square miles of groundwater, primarily in agricultural areas on the 
east side of the San Joaquin Valley, where soil permeability is higher and depth to 
groundwater is shallower.

The US Geological Survey and San Joaquin County cooperators began the Joint 
Salinity Project in 2003. The five-year study is to investigate the elevated groundwater 
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Table SJB-1  �GAMA Program: Priority basin assessment study units, San Joaquin River Hydrologic Region

Study Unit 
(chronologically 
listed) Counties included

Groundwater 
basins Sampling status

Number 
of wells 
sampled

Data 
summary

Assessment 
report

North San 
Joaquin Valley 

San Joaquin; Stanislaus Eastern San 
Joaquin; Modesto; 
Tracy 

Completed 70 Website 
Release 
11/13/2006 

In progress 

Central Eastside 
(Modesto/Turlock/ 
Merced) 

Stanislaus; Merced Modesto; Turlock; 
Merced 

Completed 78 Website 
Release 
4/18/2008 

 

Central Sierra Tulare; Fresno; Madera Outside 
Groundwater Basins 

Completed, 
with time series 
sampling of 
2 wells that 
continued monthly 
through May 2007 

30 Website 
Release 
5/22/2008 

 

Madera/
Chowchilla 

Madera Chowchilla; Madera Completed 35   

Sierra Regional Kern; Tulare; Inyo; 
Fresno; Madera; Mono; 
Mariposa; Tuolumne; 
Calaveras; Alpine; 
Amador; Sacramento; 
El Dorado; Placer; 
Nevada; Yuba; Sierra; 
Butte; Plumas; Lassen

Areas outside 
priority groundwater 
basins

Completed 41 as of 
7/30/08

  

Western San 
Joaquin Valley

Stanislaus; Merced; 
Fresno

Delta-Mendota; 
Tracy; Westside

Will begin 2009    

salinity along the western boundary of the Eastern San Joaquin (County) subbasin. 
Understanding the groundwater flow and saline groundwater intrusion will assist in 
formulating the best programs and projects for the conditions.

The State Water Board and US Geological Survey established a priority of basins and 
a sampling/monitoring plan. This effort was named the GAMA Program (Groundwater 
Ambient Monitoring and Assessment). The sampling was primarily designed to test 
public supply and domestic groundwater use (prior to any treatment). The study 
period was roughly designed to rotate through a 10-year period with trend monitoring 
every three years. Those study units, counties, and data summary in San Joaquin 
River Hydrologic Region are shown in Table SJB-1 GAMA Program: Priority basin 
assessment study units, counties, and data summary.
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The Division of Integrated Regional Water Management 
assists public and private agencies and the general public 
with water issues throughout the state. Four regional offices 
are located throughout California to maintain close contact 
with local interests to facilitate communication and to work 
on water-related matters. The offices are: 

Northern Region in Red Bluff, •	
North Central Region in West Sacramento, •	
South Central Region in Fresno, and •	
Southern Region in Glendale.•	  
 

Each of the regional offices offers technical guidance 
and assistance in water resource engineering, project 
management, hydrology, groundwater, water quality, 
environmental analysis and restoration, surveying, mapping, 
water conservation, and other related areas within the 
boundaries of their offices.  Because of the regional offices’ 
close ties with local interests, DWR regional coordinators in 
each office facilitate overall communication between DWR 
divisions and local partners to ensure coordinated efforts 
throughout all DWR programs and projects.

For more information on DWR and DWR projects, please 
contact the Regional Coordinators at:  
DWR-RC@water.ca.gov 

Northern Region Office address: 
2440 Main Street
Red Bluff, CA 96080
Northern Region Office phone number: 
(530) 529-7300
Department of Water Resources’ website:
http://www.water.ca.gov/
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The California Water Plan provides a framework for resource managers, legislators, Tribes, other decision-
makers, and the public to consider options and make decisions regarding California’s water future. Our goal 
is that this document meet Water Code requirements, receive broad support among those participating in 
California’s water planning, and be a useful document. With its partners, DWR completed the final Update 2009 
volumes and Highlights in December 2009. 

The first four volumes of the update and the Highlights booklet are contained on the CD attached below. All five 
volumes of the update and related materials are also available online at           www.waterplan.water.ca.gov. 

Volume 1: The Strategic Plan 
Volume 2: Resource Management Strategies 
Volume 3: Regional Reports
Volume 4: Reference Guide
Volume 5: Technical Guide 

For printed copies of the Highlights, Volume 1, 2, or 3, call 1-916-653-1097.  
If you need this publication in alternate form, contact the Public Affairs Office at 1-800-272-8869.

Cover Photos:
1. 2. 3. 6. Rugged North Coast 
4. North Coast fishing village
5. Redwood grove
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