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FINAL REVISED WORKPLAN OF THE SALT/NUTRIENT MANAGEMENT PLAN (SNMP) 
Central Basin and West Coast Basin (CWCB) 

Southern Los Angeles County, California 
October 24, 2011 

 
 

In accordance with the 2009 State Water Resources Control Board’s (SWRCB) Recycled Water Policy 
(Policy), this Workplan for the Salt/Nutrient Management Plan (SNMP) was prepared through a 
collaborative process involving major stakeholders in the Central Basin and West Coast Basin 
(CWCB), including the Water Replenishment District of Southern California (WRD), Los Angeles 
County Department of Public Works (LACDPW), City of Los Angeles Department of Water and Power 
(LADWP), Sanitation Districts of Los Angeles County (SDLAC), Metropolitan Water District of 
Southern California (MWD), West Basin Municipal Water District (WBMWD), Council for Watershed 
Health, Heal the Bay, Central Basin Municipal Water District (CBMWD), and additional input from 
other interested parties. 

 
 

I. BACKGROUND 
 
As highlighted in the 2009 SWRCB Policy (refer to Appendix A), California is facing an 
unprecedented water crisis.  This crisis stems from the feared collapse of the Bay-Delta ecosystem, 
climate change, continuing population growth, severe drought on the Colorado River and the threat of 
failing levees in the Delta.  This new reality is severely testing California’s ability to provide water 
supplies that are adequate, reliable, secure, affordable, sustainable, and of suitable quality for beneficial 
uses to protect, preserve, and enhance watersheds, communities, and environmental and agricultural 
resources.   
 
In Southern California, increasing demands for water, limitations on imported supplies, and persistent 
droughts continue to demonstrate the invaluable contribution of the groundwater basins to the region's 
economy and public well being.  Two of the most important groundwater basins in Southern California 
are the Central Basin and the West Coast Basin (CWCB), which are located in the southern portion of 
Los Angeles County (refer to Figure 1 below).  Groundwater in the CWCB meets approximately a third 
of the overall water supply needs of nearly 4 million residents and businesses in the 43 cities overlying 
the basins.    
 
For over 50 years, local agencies, including WRD, SDLAC, LACDPW, LADWP, MWD, WBMWD, 
CBMWD, and numerous cities have been collaborating and implementing critical measures, such as 
water reclamation and reuse, water conservation, improved maintenance of supply and delivery 
infrastructure, and the capture and use of stormwater, to prevent overdraft and replenish the CWCB 
aquifer system.  The use of recycled water in the CWCB has played a vital role in increasing the 
reliability and sustainability of the overall water supply.   
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1. PROBLEM STATEMENT 
 

Some groundwater basins in the State contain salts and nutrients that exceed or threaten to 
exceed water quality objectives established in the applicable Water Quality Control Plans, 
which were developed and have been implemented by the Regional Water Quality Control 
Boards (RWQCBs) (SWRCB, 2009).  A copy of the Water Quality Control Plan (Basin Plan) 
that was developed by the Los Angeles RWQCB (LARWQCB) and is applicable to the CWCB 
is provided as Appendix B.  SWRCB further states in the 2009 Recycled Water Policy (refer to 
Appendix A) that not all Basin Plans include adequate implementation procedures for achieving 
or ensuring compliance with the water quality objectives for salt or nutrients.  These conditions 
can be caused by natural soils/conditions, discharges of waste, irrigation using surface water, 
groundwater, or recycled water, and water supply augmentation using surface or recycled water.  
Regulation of recycled water alone will not address these conditions.  Thus, SWRCB finds that 
the appropriate way to address salt and nutrient issues is through the development of regional or 
subregional SNMPs that ensures attainment of water quality objectives and protection of 
beneficial uses. 
 

 

 
FIGURE 1 

West Coast Basin and Central Basin, Southern Los Angeles County 

Source:  WRD 

N
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2. REGULATORY FRAMEWORK   
 

In February 2009, SWRCB adopted Resolution No. 2009-0011 which established a statewide 
Recycled Water Policy (refer to Appendix A), which became effective on May 14, 2009.  As 
stated in the SWRCB Policy, its purpose is “. . . to increase the use of recycled water from 
municipal wastewater sources that meet the definition of Water Code Section 15050(n), in a 
manner that implements State and Federal water quality laws.”     
 
As required by the SWRCB Policy, local water and wastewater entities, together with local 
salt/nutrient contributing stakeholders, must prepare Salt/Nutrient Management Plans (SNMPs) 
for each groundwater basin in California, with participation by RWQCB staff.  The degree of 
specificity within the SNMP and the length of the SNMP will be dependent on a variety of site-
specific factors, including but not limited to size and complexity of a basin, source water 
quality, stormwater recharge, hydrogeology, and aquifer water quality.  Specific elements 
required in the SNMP are listed in Section 6 of the SWRCB Policy (refer to Appendix A). 
 
In addition to the Policy, SWRCB issued “Suggested Elements” (refer to Appendix E), which is 
essentially a draft outline of the SNMP.  The SWRCB Suggested Elements were used as a basis 
for this Workplan of the CWCB SNMP.  The CWCB SNMP shall comply or be consistent with 
the following: 
 

 LARWQCB Basin Plan for the Los Angeles and  (refer to Appendix B),  
 California Department of Water Resources (DWR) Water Plan Update 2009 – Bulletin 

160-09 (refer to Appendix C),  
 SWRCB Antidegradation Policy – Resolution No. 68-16 (refer to Appendix D), and 
 California Environmental Quality Act (CEQA) regulations.  

 
The SWRCB Policy establishes a deadline of May 14, 2014 for submittal of all SNMPs to 
RWQCB for approval and adoption.  However, RWQCB may grant a two-year extension if it 
finds that the stakeholders are making substantial progress towards completion of a SNMP. 
 
 
3. PURPOSE 

 
The purpose of this Workplan of the CWCB SNMP is to obtain approval from the LARWQCB 
on the outline and elements that will be included in the final CWCB SNMP.  This Workplan 
was developed through a collaborative process involving the CWCB stakeholders (refer to 
Section II) and contains a general overview of the elements and data to be provided in the final 
CWCB SNMP.  It is the intent of the CWCB stakeholders to involve and obtain technical and 
regulatory guidance from LARWQCB throughout the SNMP development process, and as a 
result, the stakeholders would like LARWQCB to review, provide comments, and approve this 
Workplan by the upcoming meeting between the CWCB stakeholders and LARWQCB that is 
scheduled on September 29, 2011.  Once this Workplan is approved by LARWQCB, the 
stakeholders will move forward with developing the CWCB SNMP, with active participation 
and input from LARWQCB throughout this process.     
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A. Sustainability of Water Resources 

 
SWRCB’s mission is to “preserve, enhance and restore the quality of California’s water 
resources to the benefit of present and future generations” (SWRCB, 2009).  The SWRCB 
Policy (refer to Appendix A) was developed to encourage the use of stormwater, promote 
water conservation, increase the conjunctive use of surface water and groundwater, and 
improve the use of local water supplies. 
 

 
B. Protection of Beneficial Use 

 
The major water bodies, including inland surface waters, groundwater, coastal waters, and 
coastal wetlands, in the CWCB are designated by the LARWQCB as having one or more 
beneficial uses.   These beneficial uses are identified in Section 2 of the Basin Plan (refer 
to Appendix B) and are used by the LARWQCB to establish regulatory thresholds and 
protect the water supply.  The objective of the SNMP is to manage “. . . salts and nutrients 
from all sources . . . on a basin-wide or watershed-wide basis in a manner that ensures 
attainment of water quality objectives and protection of beneficial uses” (SWRCB, 2009).  
The CWCB SNMP will comply with the water quality objectives established by 
LARWQCB in the Basin Plan for groundwater in the CWCB, as further discussed in 
Section III.3.A.ii. of this Workplan. 
 
 
C.  Groundwater Beneficial Uses 
 
As discussed in Section 2 of the Basin Plan (refer to Appendix B), the current beneficial 
uses designated for groundwater in the CWCB include municipal and domestic supply, 
agricultural supply, industrial process supply, and industrial service supply.   

 
 
4. SALT/NUTRIENT MANAGEMENT OBJECTIVES 
 
The objective of the SNMP is to manage salts and nutrients from all sources “. . . on a basin-
wide or watershed-wide basis in a manner that ensures attainment of water quality objectives 
and protection of beneficial uses” (SWRCB, 2009).   The following elements will be included in 
the final CWCB SNMP: 
 

 Summary of the hydrogeology of the CWCB, 
 Details of the groundwater inventory, including water levels, storage, production, and 

mixing and movement of groundwater within the CWCB, 
 Evaluation of water recycling, groundwater recharge, and inflows/outflows in the 

CWCB, 
 Historical and existing water quality data for groundwater, surface water, recycled water, 

and delivered water in the CWCB, 
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 Loading estimates and the fate and transport of salt and nutrients, specifically chloride, 
total dissolved solids (TDS) and nitrate, in the CWCB, 

 The assimilative capacity of the CWCB for salt and nutrients (i.e., chloride, TDS and 
nitrate), 

 Assessment of current monitoring programs (types, locations, frequency, costs, and 
responsible agencies) and developing a monitoring plan to adequately characterize 
concentrations of salt and nutrients (i.e., chloride, TDS, and nitrate) in the CWCB, 

 Implementation measures for maintaining/achieving water quality objectives and 
managing salt and nutrient (i.e., chloride, TDS and nitrate) loading in the CWCB, 

 An antidegradation analysis demonstrating that the projects identified in the SNMP will 
collectively satisfy the requirements of the SWRCB Antidegradation Policy (refer to 
Appendix D), and 

 Demonstration of compliance with CEQA. 
 

 
5. PROCESS TO DEVELOP SALT/NUTRIENT MANAGEMENT PLAN   
 
Since July 2009, major stakeholders in the CWCB have been meeting and discussing key 
elements that will be addressed in the SNMP.  Stakeholder efforts to date to develop the CWCB 
SNMP include the following: 
 
 Formation of stakeholder groups, including the Core Group, Working Group, and 

Interested Parties, 
 Attended numerous industry, municipal, and regulatory agency conferences/workshops to 

obtain further regulatory agency guidance on preparing the SNMP, 
 Developed a preliminary schedule for major tasks to be completed for submittal of the 

CWCB SNMP to LARWQCB by the deadline of May 2014, and 
 In May 2011, began bimonthly stakeholder meetings to develop the CWCB SNMP. 

 
This Workplan was developed through a collaborative process involving major stakeholders in 
the CWCB and provides an outline and elements that will be included in the final CWCB 
SNMP.  It is the intent of the CWCB stakeholders to involve and obtain guidance from 
LARWQCB throughout the SNMP development process, and as a result, the stakeholders would 
like LARWQCB to review and approve this Workplan and provide comments at the upcoming 
September 29, 2011 meeting between the CWCB stakeholders and LARWQCB.  Once this 
Workplan is approved by LARWQCB, the stakeholders will move forward with developing the 
CWCB SNMP, with active participation from LARWQCB throughout this process.  Table 1 
below provides a preliminary schedule of major tasks to complete the CWCB SNMP by the 
deadline of May 2014.   
 

TABLE 1 
PRELIMINARY SCHEDULE OF MAJOR TASKS 

Date Major Task Task Description LARWQCB Approval? 

August 
30, 2011 

Submittal of Workplan of 
CWCB SNMP to 
LARWQCB for review 

 This Workplan contains an outline and 
elements that will be included in the 
final CWCB SNMP 

Yes, LARWQCB approves 
Workplan of the CWCB SNMP 
by September 29, 2011 
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TABLE 1 
PRELIMINARY SCHEDULE OF MAJOR TASKS 

Date Major Task Task Description LARWQCB Approval? 

and approval  Confirmed with LARWQCB to have 
meeting on September 29, 2011 with 
stakeholders to obtain LARWQCB 
approval on the Workplan 

September 
29, 2011 

Meeting with LARWQCB 
and CWCB stakeholders 

LARWQCB provides comments and 
approves Workplan of the CWCB SNMP  

Yes, LARWQCB approves 
Workplan of the CWCB SNMP 
on September 29, 2011 

November 
15, 2011 

Attendance of 
LARWQCB Workshop 

Stakeholders will attend this LARWQCB 
Workshop to obtain further guidance on 
SNMP requirements and identify areas 
where additional LARWQCB input is 
required 

N/A 

2011 to 
2014 

Regular stakeholder 
meetings 

 Stakeholder meetings will be held 
continuously, with active participation 
by the LARWQCB 

 Prepare Draft CWCB SNMP through a 
collaborative process involving 
stakeholders and interested parties 

 Develop cost sharing agreements 
amongst stakeholders 

N/A 

Mid-2013 Submit Draft CWCB 
SNMP to LARWQCB for 
review and comments 

LARWQCB comments will be received by 
stakeholders within 2 months of the Draft 
CWCB SNMP submittal 

Yes, LARWQCB will provide 
comments on the Draft CWCB 
SNMP within 2 months of receipt  

May 2014 Submit final CWCB 
SNMP to LARWQCB for 
approval and adoption 

The final CWCB SNMP will incorporate 
comments received by LARWQCB on the 
Draft CWCB SNMP 

Yes, LARWQCB will approve 
and adopt the final CWCB SNMP 

 
 

 
II. STAKEHOLDER ROLES AND RESPONSIBILITIES 
 
Table 2 below lists the current stakeholders that are actively involved in the development of the CWCB 
SNMP and provides a summary of their roles and responsibilities in this process.  Additional 
stakeholders may be added to this table once this Workplan is approved by LARWQCB.   
 

TABLE 2 
STAKEHOLDER ROLES AND RESPONSIBILITIES 

Stakeholders  Roles and Responsibilities 

1. Water 
Replenishment 
District of 
Southern California 
(WRD) 

 Manages groundwater in the CWCB  
 Monitors groundwater quality, water levels, seawater intrusion, and groundwater 

production throughout the CWCB 
 Monitors groundwater quality associated with operation of the Montebello Forebay 

spreading grounds, the Dominguez Gap Barrier, the Alamitos Barrier, and the West Coast 
Basin Barrier 

 Owns the Leo J. Vander Lans Advanced Water Treatment Facility (LJVL Plant) that 
produces advanced treated recycled water for injection at the Alamitos Barrier 

 For the SNMP, WRD will provide groundwater data (levels, storage, production, recharge, 
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TABLE 2 
STAKEHOLDER ROLES AND RESPONSIBILITIES 

Stakeholders  Roles and Responsibilities 

and water quality) and recycled water data associated with the Alamitos Barrier Recycled 
Water Project 

2. Los Angeles 
County Department 
of Public Works 
(LACDPW) 

 Owns and operates the Montebello Forebay spreading grounds  
 Owns and operates the West Coast Basin Barrier, the Dominguez Gap Barrier, and the 

Alamitos Barrier 
 Monitors receiving water quality resulting from urban runoff and during storm events in 

Los Angeles County 
 For the SNMP, LACDPW will provide stormwater monitoring data 

3. Metropolitan Water 
District of 
Southern California 
(MWD) 

 Imports water from northern California (State Water Project) and the Colorado River 
(Colorado River Aqueduct) to the CWCB for potable and non-potable uses 

 Monitors water quality of the imported water, which has many uses, including groundwater 
replenishment at the Montebello Forebay spreading grounds and for injection at the 
Dominguez Gap Barrier, the Alamitos Barrier, and the West Coast Basin Barrier to prevent 
seawater intrusion 

 For the SNMP, MWD will provide imported water quality data 
4. County Sanitation 

Districts of Los 
Angeles County 
(SDLAC) 

 Owns and operates the Pomona, San Jose Creek, Whittier Narrows, Los Coyotes, and Long 
Beach WRPs that produce tertiary-treated recycled water that is delivered for irrigation and 
industrial uses throughout the CWCB and is delivered to the Montebello Forebay spreading 
grounds for groundwater recharge 

 For the SNMP, SDLAC will provide river water sampling data and recycled water quality 
data 

5. City of Los 
Angeles, 
Department of 
Water and Power 
(LADWP) 

 Municipal utility that delivers groundwater, imported water, and recycled water to residents 
and businesses in the City of Los Angeles 

 Imports water from the Mono and Owens River Basins in the Eastern Sierra Nevada 
Mountains to the City of Los Angeles via the Los Angeles Aqueduct 

 Operates the Terminal Island Treatment Plant (TITP) that produces advanced treated 
recycled water for injection at the Dominguez Gap Barrier 

 For the SNMP, LADWP will provide imported water quality data and recycled water data 
associated with the Dominguez Gap Barrier Project 

6. West Basin 
Municipal Water 
District 
(WBMWD) 

 Purchases imported water from MWD and wholesales to cities and water 
companies/agencies in the West Coast Basin for potable and non-potable uses and for 
groundwater replenishment 

 Owns and operates the Edward C. Little Water Recycling Facility (ELWRF) that produces 
recycled water for irrigation and industrial uses in the West Coast Basin and for injection at 
the West Coast Basin Barrier 

 For the SNMP, WBMWD will provide recycled water data associated with the West Coast 
Basin Barrier Project 

7. Council for 
Watershed Health 

 Facilitates the preservation, restoration, and enhancement of the Los Angeles River and San 
Gabriel River Watersheds 

 For the SNMP, will provide river water quality data 
8. Heal the Bay  Environmental nonprofit organization working to make southern California's coastal waters 

and watersheds safe, healthy and clean 
 Actively involved in developing the SNMP for the CWCB 

9. Central Basin 
Municipal Water 
District (CBMWD) 

 Purchases imported water from MWD and wholesales to cities and water 
companies/agencies in the Central Basin for potable and non-potable uses and for 
groundwater replenishment 

 Distributes recycled water in the Central Basin for irrigation and industrial uses 
 Actively involved in developing the SNMP for the CWCB 

10. Other stakeholders 
to be determined 

 Assisting in the development of the SNMP 
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III. GROUNDWATER BASIN CHARACTERISTICS 
 

1. GROUNDWATER BASIN OVERVIEW 
 

The following is a general overview of the Sections to be covered in the final CWCB 
SNMP.     

 
 

A. Physiographic Description   
 

The Central Basin and the West Coast Basin (CWCB) are two groundwater basins in the 
Coastal Plain of Los Angeles County, California (refer to Figure 1).  The major land forms 
of the Coastal Plain consist of bordering highlands and foothills, older plains and hills, 
younger alluvial plains, the rivers which drain the area, and the offshore topography.  
Refer to Figure 2 below for the physiographic features of the Los Angeles region. 
 
 
 

 
 
 
 
 
 

FIGURE 2 
Physiographic Features of the Los Angeles Region 

 
Source:  DWR 
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B. Groundwater Basin and/or Sub-Basin Boundaries   
 

The Central Basin covers approximately 270 square miles and is bounded on the north by 
the Hollywood Basin and the Elysian, Repetto, Merced, and Puente Hills, to the east by 
the Los Angeles County/Orange County line, and to the south and west by the Newport-
Inglewood Uplift, a series of discontinuous faults and folds that form a prominent line of 
northwest-trending hills including the Baldwin Hills, Dominguez Hills, and Signal Hill.   
 
The West Coast Basin covers approximately 140 square miles and is bounded on the north 
by the Baldwin Hills and the Ballona Escarpment (a bluff just south of Ballona Creek), on 
the east by the Newport-Inglewood Uplift, to the south by San Pedro Bay and the Palos 
Verdes Hills, and to the west by Santa Monica Bay.   
 
Figure 3 below depicts the cities in the CWCB.     

 
 
 

 
FIGURE 3 

Cities in the CWCB 
 

Source:  WRD 
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C. Watershed Boundaries 
 

LARWQCB has identified five major watershed management areas (WMAs) in the 
CWCB (refer to Figure 4 below):  South Santa Monica Bay, Los Angeles River, 
Dominguez Channel, San Gabriel River, and Los Cerritos Channel & Alamitos Bay 
(LARWQCB, 2007). 
 

 
 
South Santa Monica Bay Watershed:  The 87-
square mile South Santa Monica Bay Watershed 
(refer to Figure 5) is located in the southwest 
portion of Los Angeles County along the Pacific 
Ocean. The watershed is bounded by the Santa 
Monica Mountains on the north and extends 
south to the Palos Verdes Peninsula.  It is mostly 
urbanized and includes portions of the cities of 
Los Angeles, Santa Monica, Culver City, El 
Segundo, Manhattan Beach, Redondo Beach, 
Torrance, Hermosa Beach, Palos Verdes Estates, 
Rancho Palos Verdes, Rolling Hills Estates, 
Rolling Hills, and unincorporated Los Angeles 
County.  The entire Santa Monica Bay 
Watershed stretches along the coast from the 
Ventura-Los Angeles County line in the north to 
the Palos Verdes Peninsula in the south.  The 
Santa Monica Bay is the submerged portion of 
the Coastal Plain and thus, it slopes relatively 
gently to the west towards the Pacific Ocean.  

 
FIGURE 5 

South Santa Monica Bay Watershed

Source:  LACDPW 

FIGURE 4 
Watershed Management Areas 
(WMAs) in the CWCB 
 
Source:  LARWQCB 
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Los Angeles River Watershed:  The 834-
square mile Los Angeles River Watershed 
(refer to Figure 6) is shaped by the Los 
Angeles River, which flows south from its 
headwaters in the Santa Monica Mountains, 
through the San Fernando Valley, the 
Glendale Narrows, the center of the CWCB, 
and ultimately into San Pedro Bay. The river's 
major tributaries are the Arroyo Calabasas 
and Bell Creek (at the river's origin), Brown's 
Canyon Wash, the Burbank Western Channel, 
Tujunga Wash, Arroyo Seco, Rio Hondo, and 
Compton Creek.  The watershed contains 22 
lakes and flood control reservoirs, as well as a 
number of spreading grounds.  The Los 
Angeles River is hydraulically connected to 
the San Gabriel River through the Whittier 
Narrows Reservoir, although this occurs 
primarily during large storm events.  The Los 
Angeles River, which once flowed freely over 
the Coastal Plain, was channelized between 

1914 and 1970 to control runoff and reduce the impacts of major flood events in the 
region. Today, over 90% of the Los Angeles River is concrete-lined. The watershed has 
impaired water quality in the middle and lower portions of the basin due to urban runoff 
from dense urbanization (DWR, 2009). 
 
 
Dominguez Channel 
Watershed:  The 110-square 
mile Dominguez Channel 
Watershed (refer to Figure 7) 
is defined by a complex 
network of storm drains and 
smaller flood control channels.  
The Dominguez Channel is 
located in the West Coast 
Basin and extends from the 
Los Angeles International 
Airport to the Los Angeles 
Harbor and drains a large 
portion, if not all, of the cities 
of Inglewood, Hawthorne, El 
Segundo, Gardena, Lawndale, 
Redondo Beach, Torrance, 
Carson, and Los Angeles. 
 

FIGURE 6 
Los Angeles River Watershed 

Source:  LACDPW 

 

FIGURE 7 
Dominguez 
Channel  
Watershed 
 
Source:  LACDPW 
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San Gabriel River Watershed:  The 640-
square mile San Gabriel River Watershed 
(refer to Figure 8) extends from the San 
Gabriel Mountains to the Pacific Ocean at the 
City of Seal Beach.  Drainage is provided by 
the San Gabriel River and its tributaries, 
which include Coyote Creek. Although the 
watershed contains portions of 37 
incorporated cities in eastern Los Angeles 
County, only 26 percent of its total land area 
is developed.  The San Gabriel River runs 
through the Central Basin and its surrounding 
areas are densely urbanized.  Flows in the San 
Gabriel River are diverted into the Montebello 
Forebay spreading grounds and impounded 
behind several rubber dams in order to control 
flow for groundwater recharge. 

 
 

 
 

 
Los Cerritos Channel and Alamitos Bay Watershed:  Los Cerritos Channel is concrete-
lined above the tidal prism and drains a relatively small, densely urbanized area of east 
Long Beach.  The channel’s tidal prism connects with Alamitos Bay through Marine 
Stadium (a recreation facility built in 1932 that is used for boating, water skiing, and jet 
skiing).  Alamitos Bay is composed of Marine Stadium, Long Beach Marina, and the Bay 
proper, which includes several small canals, a bathing beach, and several popular 
clamming areas.  A small bathing lagoon, Colorado Lagoon in Long Beach, has a tidal 
connection with the Bay and a small wildlife pond, Sims Pond, also has a tidal connection.  
The latter is heavily used by overwintering migratory birds (LARWQCB, 2007). 
 
 
D. Geology   

 
The CWCB lies within the western portion of the Transverse Ranges Geomorphic 
Province.  The water-bearing deposits in the CWCB tapped for beneficial use are mostly 
comprised of Quaternary-age sediments (less than 1.8 million years old) of gravel, sand, 
silt, and clay that were deposited in alternating layers from the erosion of nearby hills and 
mountains whose sediments were carried by wind and water flow, and from historic 
beaches and shallow ocean floors that covered the area at various times in the past.  
Underlying these Quaternary sediments are basement rocks of the Pliocene Pico 
Formation that generally do not provide sufficient quantities of groundwater to wells for 
economic development.  Dividing the CWCB is the Newport-Inglewood Uplift. 
 

 

FIGURE 8 
San Gabriel River Watershed 

Source:  LACDPW 
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E. Hydrogeology/Hydrology   
 

The Central Basin is divided into four sections:  the Los Angeles Forebay, the Montebello 
Forebay, the Whittier Area, and the Pressure Area (DWR, 1961).  The two forebays 
represent areas of unconfined (water table) aquifers that allow percolation of surface water 
down into the deeper production aquifers to replenish the rest of the basin.  The Whittier 
Area and Pressure Area are confined aquifer systems that receive relatively minimal 
recharge from surface water, but are replenished from the upgradient forebay areas or 
other groundwater basins. 
 
In the West Coast Basin, aquifers are generally confined and receive the majority of their 
natural replenishment from adjacent groundwater basins or from the Pacific Ocean 
(seawater intrusion).  Both the Newport-Inglewood Uplift and the Charnock Fault (in the 
West Coast Basin) are partial barriers to groundwater flow, causing differences in water 
levels on opposite sides of each fault system.  Groundwater flows between the Central 
Basin and the West Coast Basin based on the groundwater elevations on either side of the 
Newport-Inglewood Uplift.  Most of the groundwater in the CWCB remains at an 
elevation below sea level due to historic overpumping, so the importance of maintaining 
the seawater barrier wells to keep out the intruding saltwater is of vital importance. 

 
 

F. Aquifers   
 

Groundwater occurs in the pore spaces of the sediments in the CWCB.  Where these 
sediments are thick and transmissive enough to supply sufficient quantities of water to 
wells for beneficial use, they are termed "aquifers."  In contrast, the name "aquitard" is 
given to the less permeable silt and clay layers that separate the aquifers.  The major 
aquifers identified in the CWCB include the following, from shallowest to deepest: 
 
 Gaspur Aquifer and semiperched aquifers of the Holocene Alluvium Formation; 
 Exposition, Artesia, Gage, and Gardena Aquifers of the Upper Pleistocene Lakewood 

Formation; 
 Hollydale, Jefferson, Lynwood, and Silverado Aquifers of the Lower Pleistocene 

Upper San Pedro Formation; and 
 Sunnyside Aquifer of the Lower Pleistocene Lower San Pedro Formation. 
 
Aquifer depths can reach over 2,000 feet in the Central Basin and 1,500 feet in the West 
Coast Basin.   

 
 

G. Hydrologic Areas Tributary to the Groundwater Basin 
 
The CWCB is located within the Los Angeles-San Gabriel Hydrologic Unit, which is a 
drainage area that totals approximately 1,608 square miles.  Within the Los Angeles–San 
Gabriel Hydrologic Unit, the CWCB is located in the Coastal Plain Hydrologic Area and 
the Palos Verdes, West Coast, and Central Hydrologic Subareas.  Land use within these 
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hydrologic subareas is predominantly residential, commercial, and industrial, and thus, the 
vast majority of the area is covered with semi-permeable or non-permeable material (e.g., 
paved).  The Los Angeles River and the San Gabriel River, which are the major drainage 
systems in the Coastal Plain Hydrologic Area, drain the coastal watersheds of the 
Transverse Ranges.  These surface waters also recharge large reserves of groundwater that 
exist in alluvial aquifers underlying the CWCB.  Groundwater in the CWCB is also 
recharged through the operation of the Montebello Forebay spreading grounds, the 
seawater intrusion barriers along the coast (West Coast Basin Barrier, Dominguez Gap 
Barrier, and Alamitos Barrier), and other recharge areas, as further discussed in Section 
III.1.K. below. 
 
 
H. Climate 
 
The CWCB is characterized by a Mediterranean climate, i.e. warm to hot, dry summers 
and mild to cool, wet winters, with relatively modest transitions in temperature.  Most of 
the rainfall occurs during winter and spring (between December and March).  Rainfall data 
will be provided in the final CWCB SNMP.   
 
 
I.  Land Cover and Land Use 

 
The CWCB covers approximately 420 square miles in southern Los Angeles County and 
consists of 43 cities with a population of nearly 4 million residents.  Most of the CWCB is 
developed as urban areas with buildings and paved surfaces.  Predominant land uses 
include urban residential, commercial, and industrial.  The economy in the CWCB is 
primarily industrial, commercial, and service.   
 
 
J. Water Sources   

 
Water sources in the CWCB, including groundwater, imported water, recycled water, and 
stormwater, will be further defined in the final SNMP.   

 
 

K. Recharge Areas   
 

Groundwater recharge areas in the CWCB, including the Montebello Forebay spreading 
grounds, the seawater intrusion barriers along the coast (West Coast Basin Barrier, 
Dominguez Gap Barrier, and Alamitos Barrier), and others, will be further discussed in the 
final SNMP. 
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2. GROUNDWATER INVENTORY 
 

A. Groundwater Levels 
 

i. Historical, Existing, Regional Changes 
 

Groundwater levels are an indication of the amount of groundwater in the basins.  
They reveal areas of recharge and discharge from the basins, suggest which way the 
groundwater is moving so that recharge water or contaminants can be tracked, are 
used to determine when additional replenishment water is required, and are used to 
calculate storage changes.  Groundwater levels can also be used to demonstrate 
possible source areas for seawater intrusion or show the effectiveness of seawater 
barrier wells.   
 
Groundwater levels in the CWCB have been monitored and recorded since the early 
1900s.  WRD tracks groundwater levels throughout the year by measuring the depth 
to water in monitoring wells and production wells located throughout the CWCB.  
WRD will provide data in the final SNMP that presents historical, current, and 
changes in groundwater level measurements collected throughout the CWCB.  
General groundwater elevation contours in the CWCB are shown on Figure 9 below. 
 

 

 

FIGURE 9 
Groundwater Elevation Contours in the CWCB (Fall 2010) 

Source:  WRD 
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B. Groundwater Storage 
 

i. Historical, Existing, Changes 
 
Information regarding groundwater storage in the CWCB will be discussed in the 
final SNMP.  WRD will provide historical, existing, and changes in the groundwater 
storage data.   
 
 

C. Groundwater Production 
 

i. Historical, Existing, Spatial and Temporal Changes, Safe Yield   
 

Groundwater production wells are the main source of groundwater extraction and 
usage in the CWCB.  There are currently over 560 active production wells in the 
CWCB (refer to Figure 10 below).  Details regarding groundwater production in the 
CWCB will be discussed in the final SNMP.  WRD will provide historical data, 
existing data, spatial and temporal changes, and the safe yield of groundwater 
production in the CWCB.  

 

 
FIGURE 10 

Groundwater Production Wells in the CWCB (Water Year 2009 – 2010) 

Source:  WRD 
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D. Groundwater Mixing and Movement 
 

i. Subsurface Inflow/Outflow 
 

Groundwater recharge in the CWCB can occur through underflow from adjacent 
groundwater basins (such as the Main San Gabriel Basin and the Santa Monica 
Basin), the Montebello Forebay spreading grounds, the seawater intrusion barriers 
along the coast (West Coast Basin Barrier, Dominguez Gap Barrier, and Alamitos 
Barrier), areal recharge from precipitation on the basin floor and hillside runoff, 
return flow of irrigation water that penetrates beyond the root zone, percolation 
through unlined river channels, and continued seawater intrusion in certain areas.  
Subsurface underflow is primarily by pumping, but also underflow to adjacent 
basins.  All significant inflow/outflow sources will be identified and discussed in the 
final SNMP. 
 
 
ii. Horizontal and Vertical Movement and Mixing 

 
Groundwater moves horizontally and vertically in the CWCB based on hydraulic 
gradients and the physical properties of the aquifers.  Further details regarding 
horizontal and vertical movement and mixing of groundwater in the CWCB will be 
provided in the final SNMP. 

 
 

3. BASIN WATER QUALITY 
 

A. Groundwater Quality 
 

i. Background, Historical, Existing   
 

Between the 1900s and 1950s, groundwater was an important factor in urbanization 
of the CWCB.  Excessive overpumping in the CWCB caused severe overdraft and 
created a hydraulic gradient that resulted in seawater intrusion, which contaminated 
the coastal groundwater aquifers.  To address this problem and halt the intrusion, 
three seawater intrusion barriers were constructed by LACDPW:  the West Coast 
Basin Barrier Project was initiated in the mid-1950s, the Alamitos Barrier Project in 
the early 1960s, and the Dominguez Gap Barrier Project in the early 1970s.  
LACDPW owns and operates all three barrier projects and WRD purchases all the 
water for injection. 
 
While the water injection activities at the barriers were successful in halting further 
seawater intrusion, these efforts could not address the seawater which had already 
intruded into the West Coast Basin before the barrier was constructed.  These large 
plumes of saline water, referred to as “saline plume,” (see Figures 11 and 12 below) 
have been trapped inland of the injection wells, thereby degrading significant 
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FIGURE 11 
Saline Plume in the 
West Coast Basin 
 
Source:  WRD 
 

FIGURE 12 
Saline Plume in the  
West Coast Basin (2010) 

Source:  WRD 
 

volumes of groundwater with high concentrations of chloride and decreasing the 
ability of affected aquifers to provide groundwater storage. 
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Groundwater quality in the CWCB also reflects current land uses.  As an urban 
developed area, commercial and industrial activities (e.g., leaking aboveground and 
underground storage tanks, leaking sewer and oil pipelines, and illegal discharges) 
have contaminated groundwater with localized plumes of petroleum fuels, solvents, 
and other hazardous substances.  In general, these plumes are limited to shallow 
groundwater.  However, as the aquifers and confining layers in these alluvial basins 
are typically interfingered, the quality of groundwater in the deeper production 
aquifers is threatened by the migration of pollutants from the upper aquifers. 
 
 
ii. Water Quality Objectives   

 
Water quality objectives in the CWCB were established by LARWQCB and are 
provided in Chapter 3 of the Basin Plan (refer to Appendix B).  A summary of these 
water quality objectives are provided in Table 3 below and will be discussed further 
in the final SNMP. 
 
 

TABLE 3 
WATER QUALITY OBJECTIVES FOR GROUNDWATER IN THE CWCB 

Selected Constituent Central Basin West Coast Basin 

TDS 700 mg/L 800 mg/L 

Sulfate 250 mg/L 250 mg/L 

Chloride 150 mg/L 250 mg/L 

Boron 1.0 mg/L 1.5 mg/L 

Nitrate (NO3) 45 mg/L 45 mg/L 

Nitrate-Nitrogen (NO3-N) 10 mg/L 10 mg/L 

Nitrite-Nitrogen (NO2-N) 1 mg/L 1 mg/L 

Nitrogen as Nitrate-Nitrogen plus 
Nitrite-Nitrogen (NO3-N + NO2-N) 

10 mg/L 10 mg/L 

Arsenic 10 ug/L 10 ug/L 

Iron 300 ug/L 300 ug/L 

Manganese 50 ug/L 50 ug/L 

Color 15 Units 15 Units 

Odor 3 TON 3 TON 

NOTES: 
Source:  LARWQCB Basin Plan (refer to Appendix B) 
mg/L = milligrams per liter 
ug/L = micrograms per liter 
TON = Threshold Odor Number 
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B. Surface Water Quality   
 

i. Stormwater Quality Data   
 

Stormwater quality data are collected by LACDPW throughout each storm season at 
mass emissions (river) and tributary stations.  Stormwater quality monitoring data 
will be provided by LACDPW in the final SNMP.  Cities in the CWCB will also be 
contacted for any other available stormwater quality data.   

 
 

ii. River Water Quality Data   
 

In the CWCB, river water quality data is collected by the Council for Watershed 
Health and SDLAC.  The Council for Watershed Health collects annual river water 
quality data as part of its interagency mission to monitor the health of the Los 
Angeles and San Gabriel River Watersheds.  SDLAC collects samples in the rivers 
upstream and downstream of their recycled water discharge points.  River water 
quality data will be provided by the Council for Watershed Health and SDLAC in 
the final SNMP.  Cities in the CWCB will also be contacted for any other available 
river water quality data. 

 
 

C. Imported Water Quality  
 

Water is imported into the CWCB from three major sources:  the Sacramento-San Joaquin 
Delta (northern California), Colorado River, and Owens Valley/Mono Basin (eastern 
Sierra Nevada Mountains).  MWD imports river water from northern California (State 
Water Project) and the Colorado River (via the 242-mile Colorado River Aqueduct) to the 
CWCB.  LADWP imports water from the Owens Valley/Mono Basin to the City of Los 
Angeles via the Los Angeles Aqueduct.  Imported water quality data will be provided by 
MWD and LADWP in the final SNMP.   

 
 

D. Recycled Water Quality   
 

In the CWCB, recycled water has many uses, including groundwater recharge, urban 
landscape irrigation, agricultural irrigation, industrial and commercial process water, 
recreational facilities, and wildlife habitat maintenance.  Treatment plants in the CWCB 
that produce this recycled water are owned and operated by SDLAC, WBMWD, LADWP, 
and WRD.  Recycled water quality data will be provided by these agencies in the final 
SNMP. 
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E. Delivered Water Quality 
 

In the CWCB, recharge water delivered to the Montebello Forebay spreading grounds and 
the three seawater intrusion barriers (West Coast Basin Barrier, Dominguez Gap Barrier, 
and Alamitos Barrier) receive a blend of various waters for groundwater recharge.  Water 
quality data for the water delivered to the spreading grounds and the seawater intrusion 
barriers will be provided by WRD, WBMWD, LADWP, and SDLAC in the final SNMP.   
 
Data regarding water that is delivered throughout the CWCB for potable use (such as 
imported water and groundwater) and non-potable use (such as stormwater and recycled 
water) are discussed in Sections III.3.A., III.3.B., III.3.C., and III.3.D. of this Workplan. 

  
 

IV. BASIN EVALUATION 
 

1. WATER BALANCE 
 

A. Conceptual Model 
 

A conceptual model summarizing water supplies and distribution of water uses within the 
CWCB for the past 10 water years will be developed and presented in the final SNMP.  
This conceptual model will be developed similar to Figure SC-4 (shown below as Figure 
12) in Volume 3 of DWR’s California Water Plan – Update 2009 (refer to Appendix C). 
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B. Basin Inflow/Outflow   
 

Estimated quantities of various types of water flowing in and out of the CWCB for the past 
10 water years will be summarized in Table 3 below and provided in the final SNMP.  
This table is similar to Table SC-3 in Volume 3 of DWR’s California Water Plan – Update 
2009 (refer to Appendix C). 

 
 
 
 

 

FIGURE 12 
Example of Conceptual Model of Water Balance to be Developed for the CWCB 

Source:  DWR 
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TABLE 4 
WATER BALANCE OF THE CENTRAL BASIN AND WEST COAST BASIN 

(thousand acre-feet) 

Type of Water 
Inflow/Outflow 

Water Year 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

Water Entering the CWCB           
I-1 Imported Water           
I-2 Surface Water           
I-3 Groundwater from 

Adjacent Basins and 
Seawater 

          

I-4 Stormwater Runoff 
(Urban, Agriculture, 
Open Space) 

          

I-5 Recharge (spreading 
grounds and seawater 
intrusion barriers)  

          

I-6 Urban/Agricultural 
Runoff 

          

I-7 Irrigation using 
Recycled, Imported, 
and Groundwater 

          

I-8 Water Transfers           
I-9 Wastewater 

Discharges (Treated 
Sewage Effluent, 
NPDES, etc.) 

          

I-10 Planned Low Impact 
Developments (LID)  

          

I-11 Aquifer Storage and 
Recovery (ASR) 

          

I-12 Wetlands, Lakes, 
Rivers, Parks, etc. 

          

I-13 Illegal Discharges 
from Contam. Sites 

          

I-14 Other Inflows           
 TOTAL           
Water Leaving the CWCB           
O-1 Groundwater 

Production Wells 
          

O-2 Groundwater 
Remediation Wells 

          

O-3 Groundwater Outflow 
to Adjacent Basins 

          

O-4 Rising 
Groundwater/Springs 

          

O-5 Desalination/Desalters           
O-6 Evaporation, 

Evapotranspiration of 
Vegetation, Natural 
and Incidental Runoff 

          

O-7 Other Outflows           
 TOTAL           
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2. SALT AND NUTRIENT BALANCE 
 

A. Conceptual Model 
 

A conceptual model of the import and export of chloride, total dissolved solids (TDS), and 
nitrate in the CWCB will be developed and presented in the final SNMP.  An evaluation of 
the other Basin Plan constituents with water quality objectives will be performed to ensure 
that TDS, chloride, and nitrate are indicators of water quality for the rest.  A discussion 
will be added to the SNMP explaining why these chemicals are considered as the 
“indicator” chemicals for the salt and nutrient balance in the CWCB.   

 
 

B. Salt and Nutrient Source Identification 
 

The sources of chloride, TDS, and nitrate in the CWCB will be identified and presented in 
the final SNMP.      
 

 
C. Salt and Nutrient Import/Export 

 
i. Historical, Existing, Projected 

 
Chloride, TDS, and nitrate data for the past 10 years, current data, and projected data 
for the next 10 years will be provided in the final SNMP.  Loading estimates and 
water quality data will be provided by WRD, MWD, WBMWD, SDLAC, 
LACDPW, and LADWP.   

 
 

E. Basin/Sub-Basin Assimilative Capacity for Salt and Nutrients   
 

The assimilative capacity for chloride, TDS, nitrate in CWCB groundwater will be 
provided in the final SNMP.  
 

 
F. Fate and Transport of Salt and Nutrients 
 
The fate and transport of chloride, TDS, nitrate in CWCB groundwater will be discussed 
in the final SNMP. 
 
 

3. CONSTITUENTS OF EMERGING CONCERN (CECs)  
 
The SWRCB Policy (refer to Appendix A) requires that the SNMP include “a provision for 
annual monitoring of Emerging Constituents/Constituents of Emerging Concern (e.g., endocrine 
disrupters, personal care products, or pharmaceuticals) (CECs) consistent with 
recommendations by CDPH and consistent with any actions by the State Water Board . . . .”  
SWRCB is currently considering adoption of a resolution for monitoring of CECs in recycled 
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water that is used for groundwater recharge/reuse and landscape irrigation projects based their 
review of the June 25, 2010 Final Report for Monitoring Strategies for CECs in Recycled Water 
(Science Advisory Panel, 2010) and public comments that were received by SWRCB regarding 
the monitoring of CECs in municipal recycled water.  Additionally, CDPH is in the process of 
finalizing the groundwater recharge reuse regulations, which will include requirements for CEC 
monitoring for groundwater recharge projects.  With respect to CEC monitoring requirements, 
the CWCB SNMP will be consistent with these applicable CDPH and SWRCB regulations once 
they are adopted.   
 
Annual monitoring of CECs, including endocrine disrupting chemicals, personal care products, 
and pharmaceuticals, is currently required in some permits issued by the LARWQCB for 
projects that involve the use of recycled water, such as the West Coast Basin Barrier Project, the 
Dominguez Gap Barrier Project, and the Alamitos Barrier Recycled Water Project.  Details and 
data associated with these CEC monitoring requirements will be provided in the final CWCB 
SNMP. 
 

A. Constituents 
 

In their 2010 report, the Science Advisory Panel identified four chemicals, 17 beta-
estradiol, caffeine, triclosan, and N-nitrosodimethylamine (NDMA), that should be 
monitored for groundwater recharge projects that utilize recycled water (Science Advisory 
Panel, 2010).  In addition, four additional CECs were identified for monitoring as viable 
performance indicator compounds in surface spreading and direct injection operations, 
including N,N-Diethyl-meta-toluamide (DEET), gemfibrozil, iopromide, and sucralose 
with certain surrogate parameters (e.g., ammonia, dissolved organic carbon, and 
conductivity).   It was noted by the Science Advisory Panel that any monitoring program 
discussed in their report is for information only and is not intended to be used for 
regulatory compliance purposes. They further recommended that responses to the 
detection of these and any other CECs are to be flexible and adjustable, based on findings, 
and may include repeat monitoring, source investigations, and/or shutdown of operations. 
 
CECs that are currently identified and required for annual monitoring in permits issued by 
the LARWQCB for projects that involve the use of recycled water, such as the West Coast 
Basin Barrier Project, the Dominguez Gap Barrier Project, and the Alamitos Barrier 
Recycled Water Project, will be listed and discussed in the final CWCB SNMP. 
 
 
B. CEC Source Identification 

 
The sources of CECs in the CWCB will be identified in the final SNMP. 

 
 

4. OTHER CHEMICALS OF CONCERN 
 
Groundwater quality in the CWCB is affected by current land uses.  As an urban developed 
area, commercial and industrial activities (e.g., leaking aboveground and underground storage 
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tanks, leaking sewer and oil pipelines, and illegal discharges) have contaminated groundwater 
with localized plumes of petroleum fuels, solvents, and other hazardous substances.  In general, 
these plumes are limited to shallow groundwater.  However, as the aquifers and confining layers 
in these alluvial basins are typically interfingered, the quality of groundwater in the deeper 
production aquifers is threatened by the migration of pollutants from the upper aquifers.  The 
final SNMP will identify chemicals of concern in the CWCB that are associated with 
contaminated sites, such as volatile organic compounds (VOCs), 1,4-dioxane, and metals.  
Additionally, a brief overview of these contaminants of concern and how they are being 
managed in the CWCB will be provided in the SNMP.   
 
 
5. PROJECTED WATER QUALITY 

 
Based on current estimates of inflow and outflow in the CWCB (refer to Section IV.1.B.), 
groundwater quality will be projected for the next 10 years in the final SNMP.   

 
 
V. SALT AND NUTRIENT MANAGEMENT STRATEGIES 
 

1. LOAD REDUCTION GOALS 
 
Load reduction goals for chloride, TDS, and nitrates will be determined and provided in the 
final SNMP. 
 
 
2. FUTURE LAND DEVELOPMENT AND USE 

 
As mentioned earlier, most of the CWCB is developed as an urban area, i.e. predominantly 
residential, commercial, and industrial land uses.  Any major changes to future land 
development or use will be identified in the final SNMP.   
 

 
3. SALT/NUTRIENT MANAGEMENT OPTIONS 
 
Management options for chloride, TDS, and nitrate will be determined and provided in the final 
SNMP. 
 
 
4. SALT/NUTRIENT MANAGEMENT STRATEGIES AND MODELING 

 
A. Management Strategy Model Results 

 
If necessary, modeling may be conducted to develop the management strategy for 
chloride, TDS, and nitrate in the CWCB.   These modeling results will be presented in the 
final SNMP. 
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B. Feasibility 

 
The feasibility of implementing the management strategies for salt and nutrients (chloride, 
TDS, and nitrate) in the CWCB will be discussed in the final SNMP. 
 

 
C. Cost 

 
All potential costs for the management of salt and nutrients (chloride, TDS, and nitrates) in 
the CWCB will be discussed in the final SNMP. 
 
 

VI. BASIN MANAGEMENT PLAN ELEMENTS 
 

1. GROUNDWATER MANAGEMENT GOALS 
 

The overall CWCB groundwater management goals will be developed and provided in the final 
SNMP. 
 

 
A. Recycled Water Use/Recharge Goals and Objectives 

 
The goals and objectives for recycled water use and groundwater recharge in the CWCB 
will be developed and provided in the final SNMP. 

 
 

B. Stormwater Use/Recharge Goals and Objectives 
 

The goals and objectives for stormwater use and groundwater recharge in the CWCB will 
be developed and provided in the final SNMP. 

 
 
2. BASIN MONITORING PROGRAMS 

 
A. Basin Monitoring Programs and Goals   

 
There are existing monitoring programs for groundwater, imported water, recycled water, 
stormwater, and surface water in the CWCB that are being managed by various 
agencies/entities to comply with regulatory permits (such as groundwater recharge 
projects), current State and Federal requirements, or as voluntary actions.  The goals of 
these monitoring programs with respect to salt and nutrient (chloride, TDS, and nitrate) 
management in the CWCB will be discussed in the final SNMP. 
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B. Stakeholders Responsible for Implementing the Monitoring 
 

Stakeholders that currently conduct monitoring/sampling of groundwater, imported water, 
recycled water, stormwater, and/or surface water include WRD, LACDPW, SDLAC, 
MWD, LADWP, WBMWD, Council for Watershed Health, and other agencies that may 
be identified during the development of the final SNMP.  Further details regarding their 
monitoring programs will be provided in the final SNMP.   

 
 

C. Water Quality Parameters  
 

Water quality parameters for existing monitoring programs for groundwater, imported 
water, recycled water, stormwater, and surface water in the CWCB will be identified in the 
final SNMP. 
 

 
D. Sampling Locations 

 
Details regarding sampling locations of existing monitoring programs for groundwater, 
imported water, recycled water, stormwater, and surface water in the CWCB will be 
provided in the final SNMP. 
 

 
E. Sampling Frequency 

 
Details regarding the sampling frequency of existing monitoring programs for 
groundwater, imported water, recycled water, stormwater, and surface water in the CWCB 
will be provided in the final SNMP. 
 

 
F. Quality Assurance/Quality Control (QA/QC) 

 
Details regarding the QA/QC of data collected from existing monitoring programs for 
groundwater, imported water, recycled water, stormwater, and surface water in the CWCB 
will be provided in the final SNMP. 

 
 

G. Database Management 
 

Details regarding the management of databases associated with existing monitoring 
programs for groundwater, imported water, recycled water, stormwater, and surface water 
in the CWCB will be provided in the final SNMP. 
 
 



  

29 

H. Data Analysis and Reporting 
 
Details regarding the analysis and reporting of data collected from existing monitoring 
programs for groundwater, imported water, recycled water, stormwater, and surface water 
in the CWCB will be provided in the final SNMP. 

 
 

I. Groundwater Level Monitoring 
 

WRD’s Regional Groundwater Monitoring Program includes the collection of water levels 
at nearly 280 monitoring wells at over 50 locations across the CWCB (refer to Figure 14 
below).  Water levels are measured daily in most monitoring wells with automatic 
dataloggers, and confirmed with manual field measurements quarterly.  Details regarding 
the groundwater level monitoring program in the CWCB will be provided by WRD in the 
final SNMP. 
 

 

 
 

FIGURE 14 
WRD Groundwater Monitoring Well Locations in the CWCB 

Source:  WRD 
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J. Imported Water Quality Monitoring 
 

Water is imported into the CWCB from three major sources:  the Sacramento-San Joaquin 
Delta (northern California), Colorado River, and Owens Valley/Mono Basin (eastern 
Sierra Nevada Mountains).  MWD imports river water from northern California (State 
Water Project) and the Colorado River (via the 242-mile Colorado River Aqueduct) to the 
CWCB.  LADWP imports water from the Owens Valley/Mono Basin to the City of Los 
Angeles via the Los Angeles Aqueduct.  Details regarding the imported water quality 
monitoring program will be provided by MWD and LADWP in the final SNMP. 

 
 

K. Groundwater Quality Monitoring 
 

WRD’s Regional Groundwater Monitoring Program includes for the collection of water 
quality data at nearly 280 monitoring wells at over 50 locations across the CWCB (refer to 
Figure 14 above), supplemented by water quality data from existing groundwater 
production wells obtained through the California Department of Public Health’s (CDPH) 
Title 22 monitoring program.  Details regarding the groundwater quality monitoring 
programs in the CWCB will be provided by WRD in the final SNMP. 

 
 

i. Areas of Surface Water and Groundwater Connectivity 
 

Details regarding the groundwater quality monitoring program in the vicinity of 
areas of surface water and groundwater connectivity in the CWCB will be provided 
by WRD in the final SNMP. 
 

 
ii. Recycled Water Recharge Areas 

 
Groundwater recharge areas in the CWCB that utilize recycled water include the 
Montebello Forebay spreading grounds, the seawater intrusion barriers along the 
coast (West Coast Basin Barrier, Dominguez Gap Barrier, and Alamitos Barrier), 
and other areas where recycled water is used for irrigation.  WRD is responsible for 
groundwater quality monitoring in the vicinity of the recharge operations at the 
Montebello Forebay spreading grounds and the seawater intrusion barriers.  Details 
regarding the groundwater quality monitoring programs in the CWCB will be 
provided by WRD and others in the final SNMP. 

 
 

iii. Areas of Large Recycled Water Projects 
 

Details regarding areas of large recycled water projects, other than those already 
identified in Section VI.2.K.iii., will be provided in the final CWCB SNMP.  The 
groundwater quality monitoring programs associated with these large recycled water 
projects will also be provided in the final SNMP. 
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L. Surface Water Quality Monitoring 
 

Agencies that currently conduct monitoring of surface water, i.e. river water, in the CWCB 
include SDLAC, the Council for Watershed Health, and other agencies/cities that may be 
identified during the SNMP development process.  Further details regarding their 
monitoring programs will be provided by the respective agencies in the final SNMP. 
 

 
M. Stormwater Monitoring 

 
Stormwater quality is monitored by LACDPW throughout each storm season at mass 
emissions (river) and tributary stations.  Details regarding the stormwater monitoring 
program will be provided by LACDPW in the final SNMP.  Cities in the CWCB will also 
be contacted for any other existing stormwater monitoring programs.  
 
 
N. Wastewater Discharge Monitoring 

 
Wastewater discharges in the CWCB, such as treated sewage discharges and National 
Pollutant Discharge Elimination Systems (NPDES) discharges, will be identified in the 
final SNMP.  Details regarding existing wastewater discharge monitoring program(s) in 
the CWCB will be provided in the final SNMP. 
 

 
O. Recycled Water Quality Monitoring 

 
Agencies that currently produce and conduct monitoring of recycled water in the CWCB 
include WRD, SDLAC, LADWP, and WBMWD.  Further details regarding their 
monitoring programs will be provided by the respective agencies in the final SNMP. 

 
 

P. Salt and Nutrient Source Loading Monitoring 
 

There are existing monitoring programs in the CWCB that include sampling for salt and 
nitrates, i.e. chloride, TDS, and nitrates.  Details regarding these salt and nutrient source 
loading monitoring programs will be provided in the final SNMP.  
 
 
Q. Other Constituents of Concern 

 
Existing monitoring programs in the CWCB for other constituents of concern will be 
identified in the final SNMP. 
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R. Water Balance Monitoring 
 

Details regarding a water balance monitoring program in the CWCB will be developed 
and provided in the final SNMP. 
 

 
i. Climatological Monitoring 

 
Details regarding a climatological monitoring program in the CWCB will be 
provided in the final SNMP. 

 
 

ii. Surface Water Flow Monitoring 
 

Details regarding a surface water flow monitoring program in the CWCB will be 
developed and provided in the final SNMP. 
 

 
iii. Groundwater Production Monitoring 

 
Groundwater production in the CWCB is currently being monitored by WRD and 
DWR (Watermaster in the CWCB).  Details regarding the monitoring program for 
groundwater production in the CWCB will be provided by WRD in the final SNMP. 
 

 
3. SALT AND NUTRIENT LOAD ALLOCATIONS 

 
Salt and nutrient load allocations, specifically for chloride, TDS, and nitrate, in the CWCB will 
be developed and provided in the final SNMP. 
 

 
VII. CEQA ANALYSIS 

 
LARWQCB has acknowledged that they are the lead agency for the environmental analysis of the 
SNMP.  However, the CWCB stakeholders will be responsible for conducting the environmental 
analysis of the SNMP, similar to Basin Plan Amendments.  This section will be further developed 
through a collaborative process involving the CWCB stakeholders and LARWQCB. 
 

 
VIII. ANTIDEGRADATION ANALYSIS 

 
The Recycled Water Policy requires projects included within SNMPs to satisfy the requirements of 
Resolution 68-16 (refer to Appendix D) which is the State’s Anti-degradation Policy requiring that 
waters of the State be regulated to achieve the highest water quality consistent with the maximum 
benefit to the people of the State.  Activities involving the disposal of waste that could impact high 
quality waters are required to implement best practicable treatment or control of the discharge 
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necessary to ensure that pollution or nuisance will not occur, and the highest water quality consistent 
with the maximum benefit to the people of the State will be maintained. 
 
Groundwater recharge with recycled water for later extraction and use in accordance with Resolution 
68-18 and State and Federal water quality law is to the benefit of the people of the State of California. 
Nonetheless, SWRCB finds that groundwater recharge projects using recycled water have the potential 
to lower water quality within a basin. The proponent of a groundwater recharge project must 
demonstrate compliance with Resolution No. 68-16. Until such time as an SNMP is in effect, such 
compliance may be demonstrated in accordance with the Recycled Water Policy as follows: 
 

(1)  A project that utilizes less than 10% of the available assimilative capacity in a basin/sub-basin 
(or multiple projects utilizing less than 20% of the available assimilative capacity in a 
basin/sub-basin) need only conduct an antidegradation analysis verifying the use of the 
assimilative capacity. For those basins/sub-basins where the RWQCBs have not determined the 
baseline assimilative capacity, the baseline assimilative capacity shall be calculated by the 
initial project proponent, with review and approval by the RWQCB, until such time as the 
SNMP is approved by RWQCB and is in effect. For compliance with this requirement, the 
available assimilative capacity shall be calculated by comparing the mineral water quality 
objective with the average concentration of the basin/sub-basin1, either over the most recent five 
years of data available or using a data set approved by the RWQCB Executive Officer.  
Historical groundwater quality data will be reviewed in order to inform decisions about 
assimilative capacity and conclusions drawn about anti-degradation requirements. In 
determining whether the available assimilative capacity will be exceeded by the project or 
projects, the RWQCB shall calculate the impacts of the project or projects over at least a 10 
year time frame, based on an analysis of these impacts provided by the project proponent(s), 
and other relevant data and information. 
 

(2)  In the event a project or multiple projects utilize more than the fraction of the assimilative 
capacity designated in the requirement above, then an RWQCB-deemed acceptable 
antidegradation analysis shall be performed to comply with Resolution No. 68-16. The project 
proponent shall provide sufficient information for the RWQCB to make this determination. An 
example of an approved method is the method used by the SWRCB in connection with 
Resolution No. 2004-0060 and the RWQCB in connection with Resolution No. R8-2004-0001. 
An integrated approach (using surface water, groundwater, recycled water, stormwater, 
pollution prevention, water conservation, etc.) to the implementation of Resolution No. 68-16 is 
encouraged. 

 

                                                 
 
1 It may be necessary to use more than one average concentration for a given basin to fully characterize groundwater quality 
in sub-areas or sub-basins and, subsequently, to accurately determine assimilative capacity in light of intra-basin variability 
in groundwater quality. 
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Landscape irrigation with recycled water in accordance with the Recycled Water Policy is to the benefit 
of the people of the State of California. Nonetheless, the SWRCB finds that the use of water for 
irrigation may, regardless of its source, collectively affect groundwater quality over time. SWRCB 
intends to address these impacts in part through the development of SNMPs described in paragraph 6 of 
the Recycled Water Policy (refer to Appendix A). 
 

(1)  A project that meets the criteria for a streamlined irrigation permit and is within a basin where 
an SNMP satisfying the provisions of paragraph 6(b) of the Recycled Water Policy is in place 
may be approved without further antidegradation analysis, provided that the project is consistent 
with the SNMP. 
 

(2)  A project that meets the criteria for a streamlined irrigation permit and is within a basin where 
an SNMP satisfying the provisions of paragraph 6(b) of the Recycled Water Policy is being 
prepared may be approved by the RWQCB by demonstrating through a salt/nutrient mass 
balance or similar analysis that the project uses less than 10% of the available assimilative 
capacity as estimated by the project proponent in a basin/sub-basin (or multiple projects using 
less than 20% of the available assimilative capacity as estimated by the project proponent in a 
groundwater basin). 

 
 

IX. PLAN IMPLEMENTATION 
 

1. SALT AND NUTRIENT MANAGEMENT PROGRAM 
 

A. Organizational Structure 
 

The organizational structure of the salt and nutrient management program in the CWCB 
will be developed and provided in the final SNMP.   
 

 
B. Stakeholder Responsibilities 
 
Stakeholder responsibilities for implementing the SNMP will be provided in the final 
SNMP. 

 
 

C. Implementation Measures to Manage Salt and Nutrient Loading 
 

Implementation measures to manage salt and nutrients (chloride, TDS, and nitrate) loading 
in the CWCB will be developed and discussed in the final SNMP. 
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D. Salt/Nutrient Management 

 
i. Water Supply Quality 

 
Refer to Section II.3. of this Workplan for the current water supply quality in the 
CWCB. 
 

 
ii. Regulations of Salt/Nutrients 

 
Refer to Section I.2. of this Workplan for current regulations established for salt and 
nutrient management in the CWCB.   
 

 
iii. Load Allocations 

 
Load allocations for management of salt and nutrients (chloride, TDS, and nitrate) in 
the CWCB will be developed and discussed in the final SNMP. 
 

 
iv. Salt and Nutrient Source Control 

 
Salt and nutrient (chloride, TDS, and nitrate) source control strategies in the CWCB 
will be developed and provided in the final SNMP. 

 
 

v. CEC Source Control 
 

CEC source control strategies in the CWCB will be developed and provided in the 
final SNMP. 
 

 
vi. Site Specific Requirements 

 
Site specific requirements for management of salt and nutrients (chloride, TDS, and 
nitrate) in the CWCB will be developed and specified in the final SNMP. 
 

 
E. Groundwater Resource Protection 

 
The implementation plan for groundwater resource protection in the CWCB will be 
developed and specified in the final SNMP. 

 



  

36 

 
F. Additional Studies 

 
Any additional studies that were or will be conducted to manage salt and nutrients 
(chloride, TDS, and nitrates) in the CWCB will be identified and discussed in the final 
SNMP. 

 
 

2. PERIODIC REVIEW OF SALT/NUTRIENT MANAGEMENT PLAN 
 

A. Adaptive Management Plan 
 

The final SNMP is intended to be a living document, so the salt and nutrient management 
program, including the goals, existing basin conditions, monitoring programs, etc., will be 
reviewed every 10 years by the CWCB stakeholders and revisions will be made when 
necessary. 

 
 

B. Performance Measures 
 

Performance measures for the SNMP will be developed and presented in the final SNMP. 
 

 
C. Performance Evaluation 

 
Every 10 years, CWCB stakeholders will review the SNMP for its consistency with the 
SWRCB Recycled Water Policy (refer to Appendix A ), the LARWQCB Basin Plan (refer 
to Appendix B), the DWR California Water Plan (refer to Appendix C), the SWRCB 
Antidegradation Policy (refer to Appendix E), and other applicable regulatory documents.  
The SNMP will be updated as necessary to reflect current conditions and projections in the 
CWCB.  Salt and nutrient (chloride, TDS, and nitrates) management strategies and options 
will be updated in accordance with actions that have been taken (or in response to 
expanded salinity problems due to action not taken) since the previous review.  
 

 
3. COST ANALYSIS   

 
A cost analysis of salt and nutrient (chloride, TDS, and nitrates) management in the CWCB will 
be conducted and presented in the final SNMP.   

 
 
4. IMPLEMENTATION SCHEDULE 
 
An implementation schedule of the SNMP will be developed and presented in the final SNMP. 
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5. PUBLIC HEARING AND ADOPTION 
 

With assistance from the LARWQCB, a public hearing will be conducted after the final SNMP 
is submitted to LARWQCB for adoption. 
 
 

X. CONCLUSION 
 

This Workplan of the CWCB SNMP was developed through a collaborative process involving major 
CWCB stakeholders (refer to Section II) and contains a general overview of the elements and data to be 
provided in the final CWCB SNMP.  The purpose of this Workplan is to obtain approval from the 
LARWQCB on the outline and elements that will be included in the final CWCB SNMP.   
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2009 SWRCB Recycled Water Policy 



Recycled Water Policy 

1. Preamble 

 California is facing an unprecedented water crisis. 

The collapse of the Bay-Delta ecosystem, climate change, and continuing population 
growth have combined with a severe drought on the Colorado River and failing levees in 
the Delta to create a new reality that challenges California’s ability to provide the clean 
water needed for a healthy environment, a healthy population and a healthy economy, 
both now and in the future. 

 
These challenges also present an unparalleled opportunity for California to move 
aggressively towards a sustainable water future.  The State Water Resources Control 
Board (State Water Board) declares that we will achieve our mission to “preserve, 
enhance and restore the quality of California’s water resources to the benefit of present 
and future generations.”  To achieve that mission, we support and encourage every region 
in California to develop a salt/nutrient management plan by 2014 that is sustainable on a 
long-term basis and that provides California with clean, abundant water.  These plans 
shall be consistent with the Department of Water Resources’ Bulletin 160, as appropriate, 
and shall be locally developed, locally controlled and recognize the variability of 
California’s water supplies and the diversity of its waterways.  We strongly encourage 
local and regional water agencies to move toward clean, abundant, local water for 
California by emphasizing appropriate water recycling, water conservation, and 
maintenance of supply infrastructure and the use of stormwater (including dry-weather 
urban runoff) in these plans; these sources of supply are drought-proof, reliable, and 
minimize our carbon footprint and can be sustained over the long-term. 

 
We declare our independence from relying on the vagaries of annual precipitation and 
move towards sustainable management of surface waters and groundwater, together with 
enhanced water conservation, water reuse and the use of stormwater.  To this end, we 
adopt the following goals for California: 

 
 Increase the use of recycled water over 2002 levels by at least one million acre-

feet per year (afy) by 2020 and by at least two million afy by 2030. 

 Increase the use of stormwater over use in 2007 by at least 500,000 afy by 2020 
and by at least one million afy by 2030. 

 Increase the amount of water conserved in urban and industrial uses by 
comparison to 2007 by at least 20 percent by 2020. 

 Included in these goals is the substitution of as much recycled water for potable 
water as possible by 2030. 

The purpose of this Policy is to increase the use of recycled water from municipal 
wastewater sources that meets the definition in Water Code section 13050(n), in a manner 
that implements state and federal water quality laws.  The State Water Board expects to 
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develop additional policies to encourage the use of stormwater, encourage water 
conservation, encourage the conjunctive use of surface and groundwater, and improve the 
use of local water supplies. 

 
When used in compliance with this Policy, Title 22 and all applicable state and federal 
water quality laws, the State Water Board finds that recycled water is safe for approved 
uses, and strongly supports recycled water as a safe alternative to potable water for such 
approved uses.  

 
2. Purpose of the Policy 

a.  The purpose of this Policy is to provide direction to the Regional Water Quality 
Control Boards (Regional Water Boards), proponents of recycled water projects, 
and the public regarding the appropriate criteria to be used by the State Water 
Board and the Regional Water Boards in issuing permits for recycled water 
projects. 

b.  It is the intent of the State Water Board that all elements of this Policy are to be 
interpreted in a manner that fully implements state and federal water quality laws 
and regulations in order to enhance the environment and put the waters of the 
state to the fullest use of which they are capable. 

c.  This Policy describes permitting criteria that are intended to streamline the 
permitting of the vast majority of recycled water projects.  The intent of this 
streamlined permit process is to expedite the implementation of recycled water 
projects in a manner that implements state and federal water quality laws while 
allowing the Regional Water Boards to focus their limited resources on projects 
that require substantial regulatory review due to unique site-specific conditions. 

d.  By prescribing permitting criteria that apply to the vast majority of recycled water 
projects, it is the State Water Board’s intent to maximize consistency in the 
permitting of recycled water projects in California while also reserving to the 
Regional Water Boards sufficient authority and flexibility to address site-specific 
conditions. 

e.  The State Water Board will establish additional policies that are intended to assist 
the State of California in meeting the goals established in the preamble to this 
Policy for water conservation and the use of stormwater. 

f.  For purposes of this Policy, the term “permit” means an order adopted by a 
Regional Water Board or the State Water Board prescribing requirements for a 
recycled water project, including but not limited to water recycling requirements, 
master reclamation permits, and waste discharge requirements. 

3. Benefits of Recycled Water 

The State Water Board finds that the use of recycled water in accordance with this Policy, 
that is, which supports the sustainable use of groundwater and/or surface water, which is 
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sufficiently treated so as not to adversely impact public health or the environment and 
which ideally substitutes for use of potable water, is presumed to have a beneficial 
impact. Other public agencies are encouraged to use this presumption in evaluating the 
impacts of recycled water projects on the environment as required by the California 
Environmental Quality Act (CEQA). 

4. Mandate for the Use of Recycled Water 

a.  The State Water Board and Regional Water Boards will exercise the authority 
granted to them by the Legislature to the fullest extent possible to encourage the 
use of recycled water, consistent with state and federal water quality laws. 

(1) The State Water Board hereby establishes a mandate to increase the use of 
recycled water in California by 200,000 afy by 2020 and by an additional 
300,000 afy by 2030.  These mandates shall be achieved through the 
cooperation and collaboration of the State Water Board, the Regional 
Water Boards, the environmental community, water purveyors and the 
operators of publicly owned treatment works. The State Water Board will 
evaluate progress toward these mandates biennially and review and revise 
as necessary the implementation provisions of this Policy in 2012 and 
2016. 

(2) Agencies producing recycled water that is available for reuse and not 
being put to beneficial use shall make that recycled water available to 
water purveyors for reuse on reasonable terms and conditions.  Such terms 
and conditions may include payment by the water purveyor of a fair and 
reasonable share of the cost of the recycled water supply and facilities. 

(3) The State Water Board hereby declares that, pursuant to Water Code 
sections 13550 et seq., it is a waste and unreasonable use of water for 
water agencies not to use recycled water when recycled water of adequate 
quality is available and is not being put to beneficial use, subject to the 
conditions established in sections 13550 et seq.  The State Water Board 
shall exercise its authority pursuant to Water Code section 275 to the 
fullest extent possible to enforce the mandates of this subparagraph.   

b.  These mandates are contingent on the availability of sufficient capital funding for 
the construction of recycled water projects from private, local, state, and federal 
sources and assume that the Regional Water Boards will effectively implement 
regulatory streamlining in accordance with this Policy. 

c.  The water industry and the environmental community have agreed jointly to 
advocate for $1 billion in state and federal funds over the next five years to fund 
projects needed to meet the goals and mandates for the use of recycled water 
established in this Policy.   
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d.  The State Water Board requests the California Department of Public Health 
(CDPH), the California Public Utilities Commission (CPUC), and the California 
Department of Water Resources (CDWR) to use their respective authorities to the 
fullest extent practicable to assist the State Water Board and the Regional Water 
Boards in increasing the use of recycled water in California. 

5. Roles of the State Water Board, Regional Water Boards, CDPH and CDWR 

The State Water Board recognizes that it shares jurisdiction over the use of recycled 
water with the Regional Water Boards and with CDPH.  In addition, the State Water 
Board recognizes that CDWR and the CPUC have important roles to play in encouraging 
the use of recycled water. The State Water Board believes that it is important to clarify 
the respective roles of each of these agencies in connection with recycled water projects, 
as follows: 

a.  The State Water Board establishes general policies governing the permitting of 
recycled water projects consistent with its role of protecting water quality and 
sustaining water supplies.  The State Water Board exercises general oversight 
over recycled water projects, including review of Regional Water Board 
permitting practices, and shall lead the effort to meet the recycled water use goals 
set forth in the Preamble to this Policy.  The State Water Board is also charged by 
statute with developing a general permit for irrigation uses of recycled water. 

b.  The CDPH is charged with protection of public health and drinking water supplies 
and with the development of uniform water recycling criteria appropriate to 
particular uses of water.  Regional Water Boards shall appropriately rely on the 
expertise of CDPH for the establishment of permit conditions needed to protect 
human health. 

c.  The Regional Water Boards are charged with protection of surface and 
groundwater resources and with the issuance of permits that implement CDPH 
recommendations, this Policy, and applicable law and will, pursuant to 
paragraph 4 of this Policy, use their authority to the fullest extent possible to 
encourage the use of recycled water. 

d.  CDWR is charged with reviewing and, every five years, updating the California 
Water Plan, including evaluating the quantity of recycled water presently being 
used and planning for the potential for future uses of recycled water.  In 
undertaking these tasks, CDWR may appropriately rely on urban water 
management plans and may share the data from those plans with the State Water 
Board and the Regional Water Boards.  CDWR also shares with the State Water 
Board the authority to allocate and distribute bond funding, which can provide 
incentives for the use of recycled water. 

e.  The CPUC is charged with approving rates and terms of service for the use of 
recycled water by investor-owned utilities. 
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6. Salt/Nutrient Management Plans 

a. Introduction.   

(1) Some groundwater basins in the state contain salts and nutrients that 
exceed or threaten to exceed water quality objectives established in the 
applicable Water Quality Control Plans (Basin Plans), and not all Basin 
Plans include adequate implementation procedures for achieving or 
ensuring compliance with the water quality objectives for salt or nutrients.  
These conditions can be caused by natural soils/conditions, discharges of 
waste, irrigation using surface water, groundwater or recycled water and 
water supply augmentation using surface or recycled water.  Regulation of 
recycled water alone will not address these conditions. 

(2) It is the intent of this Policy that salts and nutrients from all sources be 
managed on a basin-wide or watershed-wide basis in a manner that 
ensures attainment of water quality objectives and protection of beneficial 
uses.  The State Water Board finds that the appropriate way to address salt 
and nutrient issues is through the development of regional or subregional 
salt and nutrient management plans rather than through imposing 
requirements solely on individual recycled water projects. 

b. Adoption of Salt/ Nutrient Management Plans. 

(1) The State Water Board recognizes that, pursuant to the letter dated 
December 19, 2008 and attached to the Resolution adopting this Policy, 
the local water and wastewater entities, together with local salt/nutrient 
contributing stakeholders, will fund locally driven and controlled, 
collaborative processes open to all stakeholders that will prepare salt and 
nutrient management plans for each basin/sub-basin in California, 
including compliance with CEQA and participation by Regional Water 
Board staff.   

(a) It is the intent of this Policy for every groundwater basin/sub-basin 
in California to have a consistent salt/nutrient management plan.  
The degree of specificity within these plans and the length of these 
plans will be dependent on a variety of site-specific factors, 
including but not limited to size and complexity of a basin, source 
water quality, stormwater recharge, hydrogeology, and aquifer 
water quality.  It is also the intent of the State Water Board that 
because stormwater is typically lower in nutrients and salts and can 
augment local water supplies, inclusion of a significant stormwater 
use and recharge component within the salt/nutrient management 
plans is critical to the long-term sustainable use of water in 
California.  Inclusion of stormwater recharge is consistent with 
State Water Board Resolution No. 2005-06, which establishes 
sustainability as a core value for State Water Board programs and 
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also assists in implementing Resolution No. 2008-30, which 
requires sustainable water resources management and is consistent 
with Objective 3.2 of the State Water Board Strategic Plan Update 
dated September 2, 2008.   

(b) Salt and nutrient plans shall be tailored to address the water quality 
concerns in each basin/sub-basin and may include constituents 
other than salt and nutrients that impact water quality in the 
basin/sub-basin.  Such plans shall address and implement 
provisions, as appropriate, for all sources of salt and/or nutrients to 
groundwater basins, including recycled water irrigation projects 
and groundwater recharge reuse projects. 

(c) Such plans may be developed or funded pursuant to the provisions 
of Water Code sections 10750 et seq. or other appropriate 
authority. 

(d) Salt and nutrient plans shall be completed and proposed to the 
Regional Water Board within five years from the date of this 
Policy unless a Regional Water Board finds that the stakeholders 
are making substantial progress towards completion of a plan.  In 
no case shall the period for the completion of a plan exceed seven 
years. 

(e) The requirements of this paragraph shall not apply to areas that 
have already completed a Regional Water Board approved salt and 
nutrient plan for a basin, sub-basin, or other regional planning area 
that is functionally equivalent to paragraph 6(b)3. 

(f) The plans may, depending upon the local situation, address 
constituents other than salt and nutrients that adversely affect 
groundwater quality. 

(2) Within one year of the receipt of a proposed salt and nutrient management 
plan, the Regional Water Boards shall consider for adoption revised 
implementation plans, consistent with Water Code section 13242, for 
those groundwater basins within their regions where water quality 
objectives for salts or nutrients are being, or are threatening to be, 
exceeded. The implementation plans shall be based on the salt and nutrient 
plans required by this Policy. 

(3) Each salt and nutrient management plan shall include the following 
components: 

(a) A basin/sub-basin wide monitoring plan that includes an 
appropriate network of monitoring locations. The scale of the 
basin/sub-basin monitoring plan is dependent upon the site-specific 
conditions and shall be adequate to provide a reasonable, 
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cost-effective means of determining whether the concentrations of 
salt, nutrients, and other constituents of concern as identified in the 
salt and nutrient plans are consistent with applicable water quality 
objectives.  Salts, nutrients, and the constituents identified in 
paragraph 6(b)(1)(f) shall be monitored.  The frequency of 
monitoring shall be determined in the salt/nutrient management 
plan and approved by the Regional Water Board pursuant to 
paragraph 6(b)(2). 

(i) The monitoring plan must be designed to determine water 
quality in the basin. The plan must focus on basin water 
quality near water supply wells and areas proximate to 
large water recycling projects, particularly groundwater 
recharge projects.  Also, monitoring locations shall, where 
appropriate, target groundwater and surface waters where 
groundwater has connectivity with adjacent surface waters. 

(ii) The preferred approach to monitoring plan development is 
to collect samples from existing wells if feasible as long as 
the existing wells are located appropriately to determine 
water quality throughout the most critical areas of the 
basin. 

(iii) The monitoring plan shall identify those stakeholders 
responsible for conducting, compiling, and reporting the 
monitoring data.  The data shall be reported to the Regional 
Water Board at least every three years. 

(b) A provision for annual monitoring of Emerging Constituents/ 
Constituents of Emerging Concern (e.g., endocrine disrupters, 
personal care products or pharmaceuticals) (CECs) consistent with 
recommendations by CDPH and consistent with any actions by the 
State Water Board taken pursuant to paragraph 10(b) of this 
Policy. 

(c) Water recycling and stormwater recharge/use goals and objectives. 

(d) Salt and nutrient source identification, basin/sub-basin assimilative 
capacity and loading estimates, together with fate and transport of 
salts and nutrients. 

(e) Implementation measures to manage salt and nutrient loading in 
the basin on a sustainable basis. 

(f) An antidegradation analysis demonstrating that the projects 
included within the plan will, collectively, satisfy the requirements 
of Resolution No. 68-16. 
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(4) Nothing in this Policy shall prevent stakeholders from developing a plan 
that is more protective of water quality than applicable standards in the 
Basin Plan.  No Regional Water Board, however, shall seek to modify 
Basin Plan objectives without full compliance with the process for such 
modification as established by existing law. 

7. Landscape Irrigation Projects  

a. Control of incidental runoff.  Incidental runoff is defined as unintended small 
amounts (volume) of runoff from recycled water use areas, such as unintended, 
minimal over-spray from sprinklers that escapes the recycled water use area.  
Water leaving a recycled water use area is not considered incidental if it is part of 
the facility design, if it is due to excessive application, if it is due to intentional 
overflow or application, or if it is due to negligence.  Incidental runoff may be 
regulated by waste discharge requirements or, where necessary, waste discharge 
requirements that serve as a National Pollutant Discharge Elimination System 
(NPDES) permit, including municipal separate storm water system permits, but 
regardless of the regulatory instrument, the project shall include, but is not limited 
to, the following practices: 

(1) Implementation of an operations and management plan that may apply to 
multiple sites and provides for detection of leaks, (for example, from 
broken sprinkler heads), and correction either within 72 hours of learning 
of the runoff, or prior to the release of 1,000 gallons, whichever occurs 
first, 

(2) Proper design and aim of sprinkler heads, 

(3) Refraining from application during precipitation events, and 

(4) Management of any ponds containing recycled water such that no 
discharge occurs unless the discharge is a result of a 25-year, 24-hour 
storm event or greater, and there is notification of the appropriate Regional 
Water Board Executive Officer of the discharge. 

b. Streamlined Permitting 

(1) The Regional Water Boards shall, absent unusual circumstances (i.e., 
unique, site-specific conditions such as where recycled water is proposed 
to be used for irrigation over high transmissivity soils over a shallow (5’ 
or less) high quality groundwater aquifer), permit recycled water projects 
that meet the criteria set forth in this Policy, consistent with the provisions 
of this paragraph.  

(2) If the Regional Water Board determines that unusual circumstances apply, 
the Regional Water Board shall make a finding of unusual circumstances 
based on substantial evidence in the record, after public notice and 
hearing.  
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(3) Projects meeting the criteria set forth below and eligible for enrollment 
under requirements established in a general order shall be enrolled by the 
State or Regional Water Board within 60 days from the date on which an 
application is deemed complete by the State or Regional Water Board.  
For projects that are not enrolled in a general order, the Regional Water 
Board shall consider permit adoption within 120 days from the date on 
which the application is deemed complete by the Regional Water Board.   

(4) Landscape irrigation projects that qualify for streamlined permitting shall 
not be required to include a project specific receiving water and 
groundwater monitoring component unless such project specific 
monitoring is required under the adopted salt/nutrient management plan.  
During the interim while the salt management plan is under development, 
a landscape irrigation project proponent can either perform project specific 
monitoring, or actively participate in the development and implementation 
of a salt/nutrient management plan, including basin/sub-basin monitoring.  
Permits or requirements for landscape irrigation projects shall include, in 
addition to any other appropriate recycled water monitoring requirements, 
recycled water monitoring for CECs on an annual basis and priority 
pollutants on a twice annual basis.  Except as requested by CDPH, State 
and Regional Water Board monitoring requirements for CECs shall not 
take effect until 18 months after the effective date of this Policy.  In 
addition, any permits shall include a permit reopener to allow 
incorporation of appropriate monitoring requirements for CECs after State 
Water Board action under paragraph 10(b)(2). 

(5) It is the intent of the State Water Board that the general permit for 
landscape irrigation projects be consistent with the terms of this Policy. 

c. Criteria for streamlined permitting.  Irrigation projects using recycled water that 
meet the following criteria are eligible for streamlined permitting, and, if 
otherwise in compliance with applicable laws, shall be approved absent unusual 
circumstances: 

(1) Compliance with the requirements for recycled water established in 
Title 22 of the California Code of Regulations, including the requirements 
for treatment and use area restrictions, together with any other 
recommendations by CDPH pursuant to Water Code section 13523. 

(2) Application in amounts and at rates as needed for the landscape (i.e., at 
agronomic rates and not when the soil is saturated).  Each irrigation 
project shall be subject to an operations and management plan, that may 
apply to multiple sites, provided to the Regional Water Board that 
specifies the agronomic rate(s) and describes a set of reasonably 
practicable measures to ensure compliance with this requirement, which 
may include the development of water budgets for use areas, site 
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supervisor training, periodic inspections, tiered rate structures, the use of 
smart controllers, or other appropriate measures. 

(3) Compliance with any applicable salt and nutrient management plan. 

(4) Appropriate use of fertilizers that takes into account the nutrient levels in 
the recycled water.  Recycled water producers shall monitor and 
communicate to the users the nutrient levels in their recycled water.  

8. Recycled Water Groundwater Recharge Projects 

a. The State Water Board acknowledges that all recycled water groundwater recharge 
projects must be reviewed and permitted on a site-specific basis, and so such 
projects will require project-by-project review. 

b. Approved groundwater recharge projects will meet the following criteria: 

(1) Compliance with regulations adopted by CDPH for groundwater recharge 
projects or, in the interim until such regulations are approved, CDPH’s 
recommendations pursuant to Water Code section 13523 for the project 
(e.g., level of treatment, retention time, setback distance, source control, 
monitoring program, etc.). 

(2) Implementation of a monitoring program for constituents of concern and a 
monitoring program for CECs that is consistent with any actions by the 
State Water Board taken pursuant to paragraph 10(b) of this Policy and 
that takes into account site-specific conditions.  Groundwater recharge 
projects shall include monitoring of recycled water for CECs on an annual 
basis and priority pollutants on a twice annual basis. 

c.  Nothing in this paragraph shall be construed to limit the authority of a Regional 
Water Board to protect designated beneficial uses, provided that any proposed 
limitations for the protection of public health may only be imposed following 
regular consultation by the Regional Water Board with CDPH, consistent with 
State Water Board Orders WQ 2005-0007 and 2006-0001.  

d.  Nothing in this Policy shall be construed to prevent a Regional Water Board from 
imposing additional requirements for a proposed recharge project that has a 
substantial adverse effect on the fate and transport of a contaminant plume or 
changes the geochemistry of an aquifer thereby causing the dissolution of 
constituents, such as arsenic, from the geologic formation into groundwater. 

e.  Projects that utilize surface spreading to recharge groundwater with recycled 
water treated by reverse osmosis shall be permitted by a Regional Water Board 
within one year of receipt of recommendations from CDPH.  Furthermore, the 
Regional Water Board shall give a high priority to review and approval of such 
projects. 

 10



9. Antidegradation   

a.  The State Water Board adopted Resolution No. 68-16 as a policy statement to 
implement the Legislature’s intent that waters of the state shall be regulated to 
achieve the highest water quality consistent with the maximum benefit to the 
people of the state. 

b.  Activities involving the disposal of waste that could impact high quality waters 
are required to implement best practicable treatment or control of the discharge 
necessary to ensure that pollution or nuisance will not occur, and the highest 
water quality consistent with the maximum benefit to the people of the state will 
be maintained.  

c.  Groundwater recharge with recycled water for later extraction and use in 
accordance with this Policy and state and federal water quality law is to the 
benefit of the people of the state of California.  Nonetheless, the State Water 
Board finds that groundwater recharge projects using recycled water have the 
potential to lower water quality within a basin.  The proponent of a groundwater 
recharge project must demonstrate compliance with Resolution No. 68-16.  Until 
such time as a salt/nutrient management plan is in effect, such compliance may be 
demonstrated as follows:  

(1) A project that utilizes less than 10 percent of the available assimilative 
capacity in a basin/sub-basin (or multiple projects utilizing less than 
20 percent of the available assimilative capacity in a basin/sub-basin) need 
only conduct an antidegradation analysis verifying the use of the 
assimilative capacity.  For those basins/sub-basins where the Regional 
Water Boards have not determined the baseline assimilative capacity, the 
baseline assimilative capacity shall be calculated by the initial project 
proponent, with review and approval by the Regional Water Board, until 
such time as the salt/nutrient plan is approved by the Regional Water 
Board and is in effect.  For compliance with this subparagraph, the 
available assimilative capacity shall be calculated by comparing the 
mineral water quality objective with the average concentration of the 
basin/sub-basin, either over the most recent five years of data available or 
using a data set approved by the Regional Water Board Executive Officer.  
In determining whether the available assimilative capacity will be 
exceeded by the project or projects, the Regional Water Board shall 
calculate the impacts of the project or projects over at least a ten year time 
frame. 
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(2) In the event a project or multiple projects utilize more than the fraction of 
the assimilative capacity designated in subparagraph (1), then a Regional 
Water Board-deemed acceptable antidegradation analysis shall be 
performed to comply with Resolution No. 68-16.  The project proponent 
shall provide sufficient information for the Regional Water Board to make 
this determination.  An example of an approved method is the method 
used by the State Water Board in connection with Resolution No. 2004-
0060 and the Regional Water Board in connection with Resolution 
No. R8-2004-0001.  An integrated approach (using surface water, 
groundwater, recycled water, stormwater, pollution prevention, water 
conservation, etc.) to the implementation of Resolution No. 68-16 is 
encouraged. 

d.  Landscape irrigation with recycled water in accordance with this Policy is to the 
benefit of the people of the State of California.  Nonetheless, the State Water 
Board finds that the use of water for irrigation may, regardless of its source, 
collectively affect groundwater quality over time.  The State Water Board intends 
to address these impacts in part through the development of salt/nutrient 
management plans described in paragraph 6. 

(1) A project that meets the criteria for a streamlined irrigation permit and is 
within a basin where a salt/nutrient management plan satisfying the 
provisions of paragraph 6(b) is in place may be approved without further 
antidegradation analysis, provided that the project is consistent with that 
plan.  

(2) A project that meets the criteria for a streamlined irrigation permit and is 
within a basin where a salt/nutrient management plan satisfying the 
provisions of paragraph 6(b) is being prepared may be approved by the 
Regional Water Board by demonstrating through a salt/nutrient mass 
balance or similar analysis that the project uses less than 10 percent of the 
available assimilative capacity as estimated by the project proponent in a 
basin/sub-basin (or multiple projects using less than 20 percent of the 
available assimilative capacity as estimated by the project proponent in a 
groundwater basin). 

10. Emerging Constituents/Chemicals of Emerging Concern 

a. General Provisions 

(1) Regulatory requirements for recycled water shall be based on the best 
available peer-reviewed science.  In addition, all uses of recycled water 
must meet conditions set by CDPH.  

(2) Knowledge of risks will change over time and recycled water projects 
must meet legally applicable criteria.  However, when standards change, 
projects should be allowed time to comply through a compliance schedule. 
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(3) The state of knowledge regarding CECs is incomplete.  There needs to be 
additional research and development of analytical methods and surrogates 
to determine potential environmental and public health impacts.  Agencies 
should minimize the likelihood of CECs impacting human health and the 
environment by means of source control and/or pollution prevention 
programs.  

(4) Regulating most CECs will require significant work to develop test 
methods and more specific determinations as to how and at what level 
CECs impact public health or our environment.  

b.  Research Program.  The State Water Board, in consultation with CDPH and 
within 90 days of the adoption of this Policy, shall convene a “blue-ribbon” 
advisory panel to guide future actions relating to constituents of emerging 
concern. 

(1) The panel shall be actively managed by the State Water Board and shall be 
composed of at least the following:  one human health toxicologist, one 
environmental toxicologist, one epidemiologist, one biochemist, one civil 
engineer familiar with the design and construction of recycled water 
treatment facilities, and one chemist familiar with the design and operation 
of advanced laboratory methods for the detection of emerging 
constituents.  Each of these panelists shall have extensive experience as a 
principal investigator in their respective areas of expertise. 

(2) The panel shall review the scientific literature and, within one year from 
its appointment, shall submit a report to the State Water Board and CDPH 
describing the current state of scientific knowledge regarding the risks of 
emerging constituents to public health and the environment.  Within six 
months of receipt of the panel’s report the State Water Board, in 
coordination with CDPH, shall hold a public hearing to consider 
recommendations from staff and shall endorse the recommendations, as 
appropriate, after making any necessary modifications. The panel or a 
similarly constituted panel shall update this report every five years. 

(3) Each report shall recommend actions that the State of California should 
take to improve our understanding of emerging constituents and, as may 
be appropriate, to protect public health and the environment. 

(4) The panel report shall answer the following questions:  What are the 
appropriate constituents to be monitored in recycled water, including 
analytical methods and method detection limits?  What is the known 
toxicological information for the above constituents?  Would the above 
lists change based on level of treatment and use?  If so, how?  What are 
possible indicators that represent a suite of CECs?  What levels of CECs 
should trigger enhanced monitoring of CECs in recycled water, 
groundwater and/or surface waters?  
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c.  Permit Provisions.  Permits for recycled water projects shall be consistent both 
with any CDPH recommendations to protect public health and with any actions by 
the State Water Board taken pursuant to paragraph 10(b)(2). 

11. Incentives for the Use of Recycled Water 

a. Funding 

The State Water Board will request CDWR to provide funding ($20M) for the 
development of salt and nutrient management plans during the next three years 
(i.e., before FY 2010/2011).  The State Water Board will also request CDWR to 
provide priority funding for projects that have major recycling components; 
particularly those that decrease demand on potable water supplies.  The State 
Water Board will also request priority funding for stormwater recharge projects 
that augment local water supplies.  The State Water Board shall promote the use 
of the State Revolving Fund (SRF) for water purveyor, stormwater agencies, and 
water recyclers to use for water reuse and stormwater use and recharge projects.  

b. Stormwater 

The State Water Board strongly encourages all water purveyors to provide 
financial incentives for water recycling and stormwater recharge and reuse 
projects.  The State Water Board also encourages the Regional Water Boards to 
require less stringent monitoring and regulatory requirements for stormwater 
treatment and use projects than for projects involving untreated stormwater 
discharges. 

c. TMDLs 

Water recycling reduces mass loadings from municipal wastewater sources to 
impaired waters. As such, waste load allocations shall be assigned as appropriate 
by the Regional Water Boards in a manner that provides an incentive for greater 
water recycling. 
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Introduction  

Beneficial uses form the cornerstone of water 
quality protection under the Basin Plan. Once 
beneficial uses are designated, appropriate water 
quality objectives can be established and programs 
that maintain or enhance water quality can be 
implemented to ensure the protection of beneficial 
uses. The designated beneficial uses, together with 
water quality objectives (referred to as criteria in 
federal regulations), form water quality standards. 
Such standards are mandated for all waterbodies 
within the state under the California Water Code. In 
addition, the federal Clean Water Act mandates 
standards for all surface waters, including wetlands.  

Twenty-four beneficial uses in the Region are 
identified in this Chapter. These beneficial uses and 
their definitions were developed by the State and 
Regional Boards for use in the Regional Board Basin 
Plans. Three beneficial uses were added since the 
original 1975 Basin Plans. These new beneficial uses 
are Aquaculture, Estuarine Habitat, and Wetlands 
Habitat.  

Beneficial uses can be designated for a waterbody in 
a number of ways. Those beneficial uses that have 
been attained for a waterbody on, or after, November 
28, 1975, must be designated as "existing" in the 
Basin Plans. Other uses can be designated, whether 
or not they have been attained on a waterbody, in 
order to implement either federal or state mandates 
and goals (such as fishable and swimmable) for 
regional waters. Beneficial uses of streams that have 
intermittent flows, as is typical of many streams in 
southern California, are designated as intermittent. 
During dry periods, however, shallow ground water 
or small pools of water can support some beneficial 
uses associated with intermittent streams; 
accordingly, such beneficial uses (e.g., wildlife 

habitat) must be protected throughout the year and 
are designated "existing." In addition, beneficial 
uses can be designated as "potential" for several 
reasons, including:  

• implementation of the State Board's policy 
entitled "Sources of Drinking Water Policy" (State 
Board Resolution No. 88-63, described in Chapter 5),  
• plans to put the water to such future use,  
• potential to put the water to such future use,  
• designation of a use by the Regional Board as 
a regional water quality goal, or  
• public desire to put the water to such future 
use.  
 

Beneficial Use Definitions  

Beneficial uses for waterbodies in the Los Angeles 
Region are listed and defined below. The uses are 
listed in no preferential order.  

Municipal and Domestic Supply (MUN)  
Uses of water for community, military, or individual 
water supply systems including, but not limited to, 
drinking water supply.  

Agricultural Supply (AGR)  
Uses of water for farming, horticulture, or ranching 
including, but not limited to, irrigation, stock watering, 
or support of vegetation for range grazing.  

Industrial Process Supply (PROC)  
Uses of water for industrial activities that depend 
primarily on water quality.  

Industrial Service Supply (IND)  
Uses of water for industrial activities that do not 
depend primarily on water quality including, but not 
limited to, mining, cooling water supply, hydraulic 
conveyance, gravel washing, fire protection, or oil well 
re-pressurization.  

Ground Water Recharge (GWR)  
Uses of water for natural or artificial recharge of 
ground water for purposes of future extraction, 
maintenance of water quality, or halting of saltwater 
intrusion into freshwater aquifers.  

Freshwater Replenishment (FRSH)  
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Uses of water for natural or artificial maintenance of 
surface water quantity or quality (e.g., salinity).  

Navigation (NAV)  
Uses of water for shipping, travel, or other 
transportation by private, military, or commercial 
vessels.  

Hydropower Generation (POW)  
Uses of water for hydropower generation.  

Water Contact Recreation (REC-1)  
Uses of water for recreational activities involving body 
contact with water, where ingestion of water is 
reasonably possible. These uses include, but are not 
limited to, swimming, wading, water-skiing, skin and 
scuba diving, surfing, white water activities, fishing, or 
use of natural hot springs.  

Non-contact Water Recreation (REC-2)  
Uses of water for recreational activities involving 
proximity to water, but not normally involving body 
contact with water, where ingestion of water is 
reasonably possible. These uses include, but are not 
limited to, picnicking, sunbathing, hiking, 
beachcombing, camping, boating, tidepool and 
marine life study, hunting, sightseeing, or aesthetic 
enjoyment in conjunction with the above activities.  

Commercial and Sport Fishing (COMM)  
Uses of water for commercial or recreational 
collection of fish, shellfish, or other organisms 
including, but not limited to, uses involving organisms 
intended for human consumption or bait purposes.  

Aquaculture (AQUA)  
Uses of water for aquaculture or mariculture 
operations including, but not limited to, propagation, 
cultivation, maintenance, or harvesting of aquatic 
plants and animals for human consumption or bait 
purposes.  

Warm Freshwater Habitat (WARM)  
Uses of water that support warm water ecosystems 
including, but not limited to, preservation or 
enhancement of aquatic habitats, vegetation, fish, or 
wildlife, including invertebrates.  

Cold Freshwater Habitat (COLD)  
Uses of water that support cold water ecosystems 
including, but not limited to, preservation or 
enhancement of aquatic habitats, vegetation, fish, or 
wildlife, including invertebrates.  
Inland Saline Water Habitat (SAL)  
Uses of water that support inland saline water 
ecosystems including, but not limited to, preservation 
or enhancement of aquatic saline habitats, 
vegetation, fish, or wildlife, including invertebrates.  

Estuarine Habitat (EST)  
Uses of water that support estuarine ecosystems 
including, but not limited to, preservation or 
enhancement of estuarine habitats, vegetation, 
fish, shellfish, or wildlife (e.g., estuarine mammals, 
waterfowl, shorebirds).  

Wetland Habitat (WET)  
Uses of water that support wetland ecosystems, 
including, but not limited to, preservation or 
enhancement of wetland habitats, vegetation, fish, 
shellfish, or wildlife, and other unique wetland 
functions which enhance water quality, such as 
providing flood and erosion control, stream bank 
stabilization, and filtration and purification of naturally 
occurring contaminants.  

Marine Habitat (MAR)  
Uses of water that support marine ecosystems 
including, but not limited to, preservation or 
enhancement of marine habitats, vegetation such as 
kelp, fish, shellfish, or wildlife (e.g., marine mammals, 
shorebirds).  

Wildlife Habitat (WILD)  
Uses of water that support terrestrial ecosystems 
including, but not limited to, preservation and 
enhancement of terrestrial habitats, vegetation, 
wildlife (e.g., mammals, birds, reptiles, amphibians, 
invertebrates), or wildlife water and food sources.  

Preservation of Biological Habitats (BIOL)  
Uses of water that support designated areas or 
habitats, such as Areas of Special Biological 
Significance (ASBS), established refuges, parks, 
sanctuaries, ecological reserves, or other areas 
where the preservation or enhancement of natural 
resources requires special protection.  

The following coastal waters have been designated 
as ASBS in the Los Angeles Region. For detailed 
descriptions of their boundaries, see the Ocean Plan 
discussion in Chapter 5, Plans and Policies:  

• San Nicolas Island and Begg Rock  
• Santa Barbara Island and Anacapa Island  
• San Clemente Island  
• Mugu Lagoon to Latigo Point  
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• Santa Catalina Island, Subarea One, Isthmus 
Cove to Catalina Head  
• Santa Catalina Island, Subarea Two, North 
End of Little Harbor to Ben Weston Point  
• Santa Catalina Island, Subarea Three, 
Farnsworth Bank Ecological Reserve  
• �Santa Catalina Island, Subarea Four, 
Binnacle Rock to Jewfish Point The following areas 
are designated Ecological Reserves or Refuges:  

• Channel Islands National Marine Sanctuary  

• Santa Barbara Island Ecological Reserve  

• Anacapa Island Ecological Reserve  

• Catalina Marine Science Center Marine Life  

• Point Fermin Marine Life Refuge  

• Farnsworth Bank Ecological Reserve  

• Lowers Cove Reserve  

• Abalone Cove Ecological Reserve  

• Big Sycamore Canyon Ecological Reserve  
 
Rare, Threatened, or Endangered Species (RARE)  
Uses of water that support habitats necessary, at 
least in part, for the survival and successful 
maintenance of plant or animal species established 
under state or federal law as rare, threatened, or 
endangered.  

Migration of Aquatic Organisms (MIGR)  
Uses of water that support habitats necessary for 
migration, acclimatization between fresh and salt 
water, or other temporary activities by aquatic 
organisms, such as anadromous fish.  

Spawning, Reproduction, and/or Early 
Development (SPWN)  
Uses of water that support high quality aquatic 
habitats suitable for reproduction and early 
development of fish.  

Shellfish Harvesting (SHELL)  
Uses of water that support habitats suitable for the 
collection of filter-feeding shellfish (e.g., clams, 
oysters, and mussels) for human consumption, 
commercial, or sports purposes.  

Beneficial Uses for Specific 
Waterbodies  

Tables 2-1 through 2-4 list the major regional 
waterbodies and their designated beneficial uses. 

These tables are organized by waterbody type:  
(i) inland surface waters (rivers, streams, lakes, and 
inland wetlands), (ii) ground water, (iii) coastal waters 
(bays, estuaries, lagoons, harbors, beaches, and 
ocean waters), and (iv) coastal wetlands. Within Table 
2-1 waterbodies are organized by major watersheds. 
Hydrologic unit, area, and subarea numbers are noted 
in the surface water tables (2-1, 23, and 2-4) as a 
cross reference to the classification system developed 
by the California Department of Water Resources. For 
those surface waterbodies that cross into other 
hydrologic units, such waterbodies appear more than 
once in a table. Furthermore, certain coastal 
waterbodies are duplicated in more than one table for 
completeness (e.g., many lagoons are listed both in 
inland surface waters and in coastal features tables). 
Major groundwater basins are classified in Table 2-2 
according to the Department of Water Resources 
Bulletin No. 118 (1980). A series of maps (Figures 21 
to 2-22) illustrates regional surface waters, ground 
waters, and major harbors.  

The Regional Board contracted with the California 
Department of Water Resources for a study of 
beneficial uses and objectives for the upper Santa 
Clara River (DWR, 1989) and for another study of the 
beneficial uses and objectives the Piru, Sespe, and 
Santa Paula Hydrologic areas of the Santa Clara 
River (DWR, 1993). In addition, the Regional Board 
contracted with Dr. Prem Saint of California State 
University at Fullerton to survey and research 
beneficial uses of all waterbodies throughout the 
Region (Saint, et al., 1993a and 1993b). Information 
from these studies was used to update this Basin 
Plan.  

State Board Resolution No. 88-63 (Sources of 
Drinking Water) followed by Regional Board 
Resolution No. 89-03 (Incorporation of Sources of 
Drinking Water Policy into the Water Quality Control 
Plans (Basin Plans)) states that " All surface and 
ground waters of the State are considered to be 
suitable, or potentially suitable, for municipal or 
domestic waters supply and should be so designated 
by the Regional Boards ... [with certain exceptions 
which must be adopted by the Regional Board]." In 
adherence with these policies, all inland surface and 
ground waters have been designated as MUN -
presuming at least a potential suitability for such a 
designation.  

These policies allow for Regional Boards to consider 
the allowance of certain exceptions according to 
criteria set forth in SB Resolution No. 88-63. While 
supporting the protection of all waters that may be 
used as a municipal water supply in the future, the  
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Regional Board realizes that there may be exceptions 
to this policy.  

In recognition of this fact, the Regional Board will soon 
implement a detailed review of criteria in the State 
Sources of Drinking Water policy and identify those 
waters in the Region that should be excepted from the 
MUN designation. Such exceptions will be proposed 
under a special Basin Plan Amendment and will apply 
exclusively to those waters designated as MUN under 
SB Res. No. 88-63 and RB Res. No. 89 
03.  

In the interim, no new effluent limitations will be 
placed in Waste Discharge Requirements as a results 
of these designations until the Regional Board adopts 
this amendment.  

The following sections summarize general information 
regarding beneficial uses designated for the various 
waterbody types.  

Inland Surface Waters  

Inland surface waters consist of rivers, streams, 
lakes, reservoirs, and inland wetlands. Beneficial 
uses of these inland surface waters and their 
tributaries (which are graphically represented on 
Figures 2-1 to 2-10) are designated on Table 2-1.  

Beneficial uses of inland surface waters generally 
include REC-1 (swimmable) and WARM, COLD, SAL, 
or COMM (fishable), reflecting the goals of the federal 
Clean Water Act. In addition, inland waters are usually 
designated as IND, PRO, REC-2, WILD, and are 
sometimes designated as BIOL and RARE. In a few 
cases, such as reservoirs used primarily for drinking 
water, REC-1 uses can be restricted or prohibited by 
the entities that manage these waters. Many of these 
reservoirs, however, are designated as potential for 
REC-1, again reflecting federal goals. Furthermore, 
many regional streams are primary sources of 
replenishment for major groundwater basins that 
supply water for drinking and other uses, and as such 
must be protected as GWR. Inland surface waters that 
meet the criteria mandated by the Sources of Drinking 
Water Policy (which became effective when the State 
Board adopted Resolution No. 88-63 in 1988) are 
designated MUN. (This policy is reprinted in Chapter 
5, Plans and Policies).  

Under federal law, all surface waters must have water 
quality standards designated in the Basin Plans. Most 
of the inland surface waters in the Region have 
beneficial uses specifically designated for them. 

Those waters not specifically listed (generally smaller 
tributaries) are designated with the same beneficial 
uses as the streams, lakes, or reservoirs to which they 
are tributary. This is commonly referred to as the 
"tributary rule."  

Ground Waters  

Beneficial uses for regional groundwater basins (Figure 
1-9) are designated on Table 2-2. For reference, Figures 
2-11 to 2-18 show enlargements of all of the major 
basins and sub-basins referred to in the ground water 
beneficial use table (Table 2-2) and the water quality 
objective table (Table 3-8) in Chapter  
3.  

Many groundwater basins are designated MUN, 
reflecting the importance of ground water as a source 
of drinking water in the Region and as required by the 
State Board's Sources of Drinking Water Policy. Other 
beneficial uses for ground water are generally IND, 
PROC, and AGR. Occasionally, ground water is used 
for other purposes (e.g., ground water pumped for use 
in aquaculture operations at the Fillmore Fish 
Hatchery).  

Coastal Waters  

Coastal waters in the Region include bays, estuaries, 
lagoons, harbors, beaches, and ocean waters. 
Beneficial uses for these coastal waters provide 
habitat for marine life and are used extensively for 
recreation, boating, shipping, and commercial and 
sport fishing, and are accordingly designated in 
Table 2-3. Figures 2-19 to 2-22 show specific 
sub-areas of some of these coastal waters.  

Wetlands  

Wetlands include freshwater, estuarine, and saltwater 
marshes, swamps, mudflats, and riparian areas. As 
the California Water Code (§13050[e]) defines "waters 
of the state" to be "any water, surface or underground, 
including saline waters, within the boundaries of the 
state," natural wetlands are therefore entitled to the 
same level of protection as other waters of the state.  

Wetlands also are protected under the Clean Water 
Act, which was enacted to restore and maintain the 
physical, chemical, and biological integrity of the 
nation's waters, including wetlands. Regulations 
developed under the CWA specifically include  
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wetlands "as waters of the United States" (40 CFR 
116.3) and defines them as "those areas that are 
inundated or saturated by surface or ground water at 
a frequency and duration sufficient to support, and 
that under normal circumstances do support, a 
prevalence of vegetation typically adapted for life in 

saturated soil conditions." Although the definition of 
wetlands differs widely among federal agencies, both 
the USEPA and the U.S. Army Corps of Engineers 
use this definition in administrating the 404 permit 
program.  

Recently, both state and federal wetlands policies have been developed to protect these valuable waters. Executive Order 
W-59-93 (signed by Governor Pete Wilson on August 23, 1993) established state policy guidelines for wetlands 
conservation. The primary goal of this policy is to ensure no overall net loss and to achieve a long-term net gain in the 
quantity, quality, and permanence of wetland acreage in California. The federal wetlands policy, representing a significant 
advance in wetlands protection, was unveiled by nine federal agencies on August 24, 1993. This policy represents an 
agreement that is sensitive to the needs of landowners, more efficient, and provides flexibility in the permit process.  

The USEPA has requested that states adopt water quality standards (beneficial uses and objectives) for wetlands as part of 
their overall effort to protect the nation's water resources. The 1975 Basin Plans identified a number of waters which are 
known to include wetlands; these wetlands, however, were not specifically identified as such. In this Basin Plan, a wetlands 
beneficial use category has been added to identify inland waters that support wetland habitat as well as a variety of other 
beneficial uses. The wetlands habitat definition recognizes the uniqueness of these areas and functions they serve in 
protecting water quality. Table 2-4 identifies and designates beneficial uses for significant coastal wetlands in the Region. 
These waterbodies are also included on Tables 2-1 and 2-3. Beneficial uses of wetlands include many of the same uses 
designated for the rivers, lakes, and coastal waters to which they are adjacent, and include REC-1, REC-2, WARM, COLD, 
EST, MAR, WET, GWR, COMM, SHELL, MIGR, SPWN, WILD and often RARE or BIOL.  

As some wetlands can not be easily identified in southern California because of the hydrologic regime, the Regional Board 
identifies wetlands using indicators such as hydrology, presence of hydrophytic plants (plants adapted for growth in water), 
and/or hydric soils (soils saturated for a period of time during the growing season). The Regional Board contracted with Dr. 
Prem Saint, et al. (1993a and 1993b), to inventory and describe major regional wetlands. Information from this study was 
used to update this Basin Plan.  
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Water Quality Control Plan Los Angeles Region  

Chapter:  Beneficial Uses Table 2-1 ~  Table 2-4  



































Water Quality Control Plan Los Angeles Region  

Chapter 2. Beneficial Uses Figure 2-1 ~ Figure 2-22  





















































































































































































































































































 

 
 
 

APPENDIX C 
 

DWR California Water Update 2009 
(Bulletin 160-09)  
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Photo caption. Salt in irrigation

evaporation ponds near Kettleman City.
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Chapter 18 - Salt and Salinity Management

Chapter 18. Salt and
Salinity Management
Salts may be defined as materials that “originate from dissolution or weathering of the
rocks and soil, including dissolution of lime, gypsum and other slowly dissolved soil
minerals” (Ayers and Westcot 1994). “Salinity” describes a condition where dissolved
minerals, of either natural or anthropogenic origin and carrying an electrical charge
(ions), are present. In water, salinity is usually measured as electrical conductivity
(EC) or total dissolved solids (TDS), and the major ionic substances found in water are
calcium, magnesium, sodium, potassium, bicarbonate, sulfate, chloride, and nitrate. Both
salinity measurement methods give an indication of how concentrated salts are in water
or soils, but since mineral ions do not all carry the same electrical charge, and organic
dissolved solids can skew TDS readings, these measurement methods must either be
placed into context (was the sample collected in a tidal estuary, at a municipal outfall or
from a domestic supply well?, for example) or used in tandem with additional analyses.

With the exception of freshly fallen snow, salt is present to some degree in virtually all
natural water supplies, because soluble salts in rocks and soil begin to dissolve as soon
as water reaches them. Water reuse increases salinity since each use subjects the water
to evaporation. If reused water passes through soil, additional dissolved salts will be
picked up. Most salts provide some benefit to living organisms when present in low
concentrations; however, salinity very quickly becomes a problem when consumptive
use and evaporation concentrates salts to levels that adversely impact beneficial uses.
Salts are essential to plant, human and animal nutrition; salts are present in our food,
in our soils and in the cleaning and personal care products we use every day; and all
Californians make choices that contribute to or compensate for salinity problems,
whether they are aware of it or not.

In California, as in other parts of the world, salinity problems tend to have both natural
and human causes. Many of California’s most productive soils originated from materials
that were once under the ocean. These soils are naturally high in salts. Oftentimes salts
are added to soil or water intentionally as fertilizers or soil amendments, or to assist
in some industrial, domestic, or other process. Examples of the latter include food
processing and water softening. Salts may also enter a watershed through inadvertent
means. These might be thought of as “unintentional salts,” where human action aimed
at some other purpose has resulted in salts being added to the watershed. One example
of this is seawater intrusion in coastal aquifers triggered by the removal of more fresh
water than is being recharged. Climate change and the predicted sea level rise associated
with it will worsen this problem.

In California’s interior valleys, our extensively modified natural water systems and
constructed conveyance channels supply large cities, small communities, farms
and wetlands with water, but each water delivery carries a salt load. When water is
consumed through use, the majority of its salt load remains behind. In fact, San Joaquin
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Box 18-1 Acronyms and Abbreviations

AB California State Assembly bill

AGR agricultural production

Basin Plans Water Quality Control Plans

CV-SALTS Central Valley Salinity Alternatives for Long Term Sustainability

DWR California Department of Water Resources

EC electrical conductivity

FAO Food and Agriculture Organization of the United Nations

GAMA Groundwater Ambient Monitoring and Assessment

IFDM Integrated On-Farm Drainage Management

IWRIS Integrated Water Resources Information System

mg/L milligrams per liter

MUN drinking water

PRO industrial processing

Prop. ballot proposition

Regional Water Board Regional Water Quality Control Board

SARI Santa Ana Regional Interceptor

SAWPA Santa Ana Watershed Project Authority

SRWS self-regenerating water softeners

State Water Board State Water Resources Control Board

SWAMP Surface Water Ambient Monitoring Program

TDS total dissolved solids

TMDL total maximum daily load

p5/cm microSiemens per centimeter

USBR US Bureau of Reclamation

USCR Upper Santa Clara River

Valley’s Tulare Lake Basin is a closed basin, i.e., no stream normally exits the basin. In
the San Joaquin Valley, an area highly dependent on irrigation, not enough salt exits the
basin through the area’s rivers and streams to offset the imported and recirculated salts.
Figure 18-1, taken from the Central Valley Regional Water Quality Control Board’s
2006 salinity overview report depicts the mean annual salt loads conveyed to and from
the Delta through the major river systems of the Central Valley (CVRWQCB, 2006).

Coastal and estuarine environments require some measure of salinity to remain healthy.
But even these systems can be adversely impacted when salt becomes too concentrated,
nutrient salts become excessive and create hypoxic zones, or, in the case of estuarine
systems, when the mix of saline and fresh flows gets out of balance. The salt evaporation
ponds in the southern portion of San Francisco Bay provide a noteworthy example of
this. The salt produced in these ponds came at a high environmental cost, impacting
thousands of acres of marine habitat and reducing bird and fish populations in San
Francisco Bay. Today they are slowly being restored to their natural condition, serving
as a reminder that restoration is always more difficult than prevention.
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Figure 18-1 Salt load (mean of annual averages from 1959 to 2004)

LEGEND Sacramento River

Annual Flows (thousand acre.feet) 16,953 TAF I 1,945 us

Annual Salt Load (thousand tons salt)

Yolo Bypass
2,980 TAF I 405 us

I
North Bay Aqueduct

38TAF I 4us

0”

Delta Oufflow
19,275 TAF

Contra Costa Canal
99TAF I 4lus

San Joaquin River
California Aqueduct 3,b82 TAF I 922 irs
2,169rAF I 1,004rrs

Delta Mendota Canal
2,141 TAF 900us

Beneficial Uses

In California, waters of the state are designated as having one or more beneficial
uses. State Water Resources Control Board (State Water Board) Resolution No. 88-63
(SWRCB, 1988) directs each Regional Water Quality Control Board (Regional Water
Board) to designate surface water and groundwater in the region as being potentially
suitable for drinicing water unless certain existing conditions apply, and individual
boards may use other region-wide use designations in their Water Quality Control
Plans (Basin Plans). (A water body is exempted from the designation if, for example,
salinity is 5000 jiS cm or more and where “it is not reasonably expected by Regional
Boards to supply a public water system.) For example, in addition to the aforementioned
drinking water designation, surface water and groundwater in the Central Valley Region
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is designated as also having agricultural and industrial use unless specified conditions
similar to those constraining municipal use exist or the water body has been evaluated
and found to have specific beneficial uses. This is important because the three uses that
are generally impacted by salinity first are agricultural production (AGR), drinking
water (MUN), and industrial processing (PRO) as shown in Table 18-1. Regulatoiy
thresholds are determined by taking into consideration established thresholds,
background conditions, and existing and potential beneficial uses.

Several environmental uses can also be impacted by excessive salinity. Habitat can be
impaired, breeding areas can become less functional, and in extreme cases, organisms
can succumb to salt toxicosis. It is beyond the scope of this general salinity discussion
to address the impacts of specific ions in great depth, but certain individual ions can
limit attainment of beneficial use even when the general salinity level may not otherwise
pose a problem (See Box 18-1 Case Study 1: Santa Clara River Salinity Success Story).
Groundwater recharge can be impacted when the receiving aquifer cannot accept the
saline water without violating California’s anti-degradation policy (SWRCB, 1968).
Groundwater overdraft also poses a salinity problem in areas like Madera County, where
excessive drawdown of fresh water leaves the aquifer vulnerable to intrusion from
high salinity shallow groundwater in neighboring areas, threatening the basin’s supply
of usable water for drinking and irrigation. Recreational use can be lost, as happens in
Southern California periodically when the Salton Sea becomes too saline to support fish
and sport-fishing. The Salton Sea Authority reports that salinity is a growing problem
in this water body—if trends continue, beneficial uses including fish reproduction,
commercial fishing, and recreation will be increasingly negatively impacted (Salton Sea
Authority, 2009).

Beneficial use discussions sometimes leave the impression that water supports one set
of uses and then becomes waste. In California, as in most arid states, this is rarely the
case. Most California communities routinely reuse, reclaim and recycle water multiple
times. There is often a high demand for recycled water for landscape use but salt
concentrations must be managed to protect the beneficial use (in this case, irrigation and
possibly groundwater recharge) or this potential water supply is lost.

Salt and Salinity Management in California

Salts have been managed and mismanaged (or not managed) over the centuries in all
parts of the globe where irrigation has been used. Mismanagement has often been
attributable to a poor understanding of the dynamics of salt movement—how displaced
salt can accumulate over time to salinize soils and aquifers, in much the same way as
sweeping a room displaces dust. Unless sufficient dust is picked up and taken out of the
room at some point, it will continue to accumulate and redisperse, ultimately making the
room unfit for use. Traditional irrigation practices tend to have this effect on agricultural
land unless steps are taken to close the loop on salt displacement (Case Study 2 is an
example of farm-level salt management).
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Table 18-1 Example of impacts of salinity on three beneficial uses

Beneficial Salinity threshold
use (pSlcm)a What does the target protect?

AGR Variable The Food and Agriculture Organization of the United
Nations (FAO) notes that an EC of 700 pS/cm protects
the most salt-sensitive crops under normal irrigation
operations. Ayers and Westcot describe how the
target can be shifted somewhat by adjusting irrigation
practices.

MUN 900 (long term) This range of numbers, used by the Department of
2200 (short term) Public Health, is based on taste thresholds. Health-

based standards exist for concentrations of specific ions
such as nitrate and chloride

PRO Variable The Basin Plans do not cite a threshold value to protect
industrial process use, but it is known that some
industrial processes require low salinity water.

a Electrical Conductivity is reported in Siemens (or in this case, microSiemens) per centimeter, expressed in
Table I as pS/cm. Some readers may be more familiar with an older unit of measure: mhos. 1 microSiemen =

1 micromho.

Lack of knowledge is not the only cause of salt mismanagement. In his book Collapse,
Jared Diamond describes how Australia’s current salinity problems can be traced back to
decisions to mine the continent of its resources rather than harvest resources sustainably
and preserve the land for future generations (Diamond, 2005). Today’s Australians are
living with that legacy and attempting to reverse the damage caused by over a century
of salt mismanagement, on top of facing unprecedented drought conditions. It’s an
uphill battle that Californians will only avoid by making sustainable salt management a
priority today.

How Salt Dilution and Displacement Works

High salinity in surface water, soil, or groundwater impacts the organisms that rely on
these media. Historically, dilution and displacement have been used to deal with excess
salinity. Agricultural operations typically displace soil salts by applying more irrigation
water than the crop is able to take up to flush salts out of the root zone and relocate them
in a lower part of the soil profile or in groundwater (the leaching fraction). The salt may
then wick upwards again if evaporation exceeds recharge. Salt concentrations in surface
water can be decreased by dilution with lower salinity water. Conversely, the load of
salt transported in water can increase with dilution since dilution water generally carries
some load of salt as well. A high volume of low salinity water can move significant
amounts of salt to other areas, making it worthwhile to also investigate whether
management of salinity is appropriate in areas where salt problems do not yet exist.
All of these factors and more must be taken into account and dilution and displacement
strategies must be coupled with long-range water, ecosystem, and land resource
management planning so that opportunities to move closer to a sustainable salt balance
in California’s hydrologic basins are not missed. Opportunities could include taking full
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Box 18-2 Case Study 1: Santa Clara River Salinity Success Story

The Los Angeles Regional Water Quality Control Board adopted a chloride Total Maximum
Daily Load (TMDL) for the Upper Santa Clara River (USCR) that became effective in 2005.
Implementation of the TMDL included special studies to look at crop effects, endangered species
protection, and groundwater impacts. Earlier TMDL studies had identified chloride sources in
the region. Significant amounts of chloride are imported in State Water Project deliveries, but
about one-third of the chloride entering the watershed could be attributed to self-regenerating
water softeners. Although technically not nonpoint sources, water softener discharges end up
aggregated in municipal wastewater collection systems, so it makes sense to include these in
the TMDL approach.

The State Water Project picks up water in the Sacramento-San Joaquin Delta and delivers it to
Southern California. In drier years, greater proportions of saltier seawater and San Joaquin River
water are exported by the State Water Project and chloride concentrations therefore increase.
The Los Angeles Regional Board first adopted a Total Maximum Daily Load (TMDL) for chloride
in the USCR in 2000. The TMDL showed that chloride is loaded primarily into the Santa Clara
River from water reclamation plants serving residential, commercial and industrial users in the
Santa Clarita Valley. The sources of the chloride which are loaded into the Santa Clara River
are primarily chloride contained in the imported source water and chloride added by domestic
uses, including self regenerating water softeners (SRWS). In 2003, a ban on SRWS installations
was enacted. A buy-back program was initiated for existing SRWS, and by 2005 approximately
1,200 of these softeners had been inactivated or removed. Chloride loads in the Santa Clara
River improved measurably. In 2009 the California Legislature enacted Assembly Bill (AB) 1366,
Residential Self-Regenerating Water Softeners, that included a voluntary buy-back or exchange
program for residential self-regenerating water softeners, consistent with existing law.

0
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Box 18-3 Case Study 2: Integrated On-farm Drainage
Management—A Farm-level Solution to Problem Salinity

Salinity problems tend to impact individual operations long before the effects are noticed in
neighboring areas with more favorable hydrology and soil conditions. This was the case for Red
Rock Ranch, where Integrated On-Farm Drainage Management (IFDM) was first pioneered.
IFDM is a salinity management tool that is gaining in popularity as a means of maintaining the
ability to farm salinity-impaired agricultural land.

IFDM is an integrated agricultural water management system that applies subsurface drainage
water to a sequence of increasingly salt-tolerant crops. The number of steps comprising the
reuse sequence is variable, as are the crops to which the drainage water is applied at each
stage of the sequence. The residual drainage effluent from the final stage in the sequence
of reuse is disposed in a solar evaporator, an enhanced evaporation system that uses timed
sprinklers or other equipment that allows the discharge rate to be set and adjusted as necessary
to avoid standing water within the surface of the solar evaporator. When conditions are not
favorable for evaporation, drainage water is stored, temporarily, in underground and/or covered
reservoirs. The operation and management of solar evaporators are regulated by Title 27 of the
Califomia Code of Regulations.

Existing IFDM systems have three or four stages designed to come to equilibrium at differing
salinities for each of the crops being grown so that the equilibrium salinity is appropriate to
the salt tolerance of the particular crop. The concentrated brine collected from the final stage
is unsuitable for further treatment by agricultural processes and must be disposed in a solar
evaporator. IFDM can be implemented at different scales. Different stages of the treatment
process can be contained within a single farm, as is the case at Red Rock Ranch and Rainbow
Ranch. Alternatively, different stages of treatment could be sited at different locations so that
the overall IFDM system would assume a district or regional scale. At a regional scale, the
Grasslands Area farmers are planning to implement a version of an IFDM system in their
Westside Regional Drainage Plan on their 97,000 acres, using 6,000 acres for drainage reuse
and a zero liquid discharge system to treat the effluent from the reuse area.

Drain water being applied to a gravel bed collector in a solar evaporator (vertically oriented nozzles at riser
height = 1.00 if)
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Box 18-3 Case Study 2: Integrated On-farm Drainage Management—A
Farm-level Solution to Problem Salinity (continued)

The IFDM system at Red Rock Ranch starts with low salinity water to ingate salt sensitive
crops. Subsurface drainage water from this low salinity zone is blended with tailwater (irrigation
water, in the case of Rainbow Ranch) and used to irrigate salt-tolerant commercial crops such
as cotton, sugar beets and grasses on a “low-saline” zone occupying about 20 percent of the
area. The drainage water from this zone is used on very salt-tolerant grasses or halophytes in
the “moderate-saline’ zone. This drain water is used on halophytes in the “high-saline” zone (the
Rainbow Ranch system only has the first three stages). The concentrated brine collected from
the “high-saline” zone is disposed in a solar evaporator.

An advantage of IFDM is that it uses drainage water to produce marketable crops. For example,
the cotton grown in the “low-saline” zone at Rainbow Ranch produces high yields. Research
has determined the suitability of various salt-tolerant forages such as Bermuda and Jose Tall
Wheat grasses that could be grown in the “moderate-saline” zone. These forages could be
used to make up the existing shortfall of forages on the west side of the San Joaquin Valley.
Continuing research is examining the potential of halophytes, such as Atriplex, Prosopis alba
(a tree), Creeping Wildrye, and Salt Grass to concentrate brine in the “high-saline’ zone and
to produce marketable products such as biofuels and construction materials. Brine discharged
as tile drainage from the “high-saline” zone is disposed safely in a solar evaporator, resulting in
crystallized salt.

Another option would be to collect the brine for further treatment and disposal by non-agricultural
processes at regional centers. These centers could attract mining companies to separate and
recycle marketable salts from the brine such as calcium sulfate (gypsum), sodium chloride, and
sodium sulfate. Currently, high costs of transportation favors establishment of regional industries
dose to their markets.

Legend
A Non-Salinity Zone - Vegetables

B Low-Salinity Zone - Alfalfa or Cotton
C Moderate-Salinity Zone - Trees or Grass
D High-Salinity Zone - Halophytes
E Solar Evaporator

Eucalyptus Trees
Drainage Tiles in A and B

— — — Drainage Tiles in C, D and E
Sump
Monitoring Well

A

Design of the Integrated on-Farm Drainage Management (IFDM) System at Red Rock Ranch
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Box 18-3 Case Study 2: Integrated On-farm Drainage Management—A
Farm-level Solution to Problem Salinity (continued)

Red Rock Ranch IFDM Project

Recycled Irrigation
Salinity Range
(TDS)

Drainage Systems

Six fields with
drainage collector
placed 6 feet deep
with 18 monitoring
wells.

Pilot Solar Evaporator
$50,000

advantage of wet water years to flush salts back to the ocean and to store water for future
use as dilution flow or to prevent saline water intrusion; leveraging funding availability,
where a community can use both public and private monies to upgrade infrastructure to
improve salt management; and developing a new business such as energy production
(using saline water for cooling, sending high salt, high nitrate dairy waste to digesters
for methane production, collecting salt to capture energy in solar ponds, etc.).

Salt Treatment, Salt Storage

Other salt management strategies have included treatment using membrane or
distillation technologies. Treatment, however, generates a highly saline solid or liquid
waste product that must be managed appropriately and also has a significant energy
demand. Treatment technologies are used sparingly in much of the state because
energy and waste disposal costs can often exceed the economic value of the fresh water
being produced. There have been some pilot studies of combined energy generation!
salt separation methodologies. Given the heightened focus in California on energy
and greenhouse gas these methodologies may gain more attention as a possible
salt management strategy. Because mineral salts are not all the same, salt treatment

Total acres 640

Water Sources California Aqueduct, Subsurface Saline Drainage Water, Recirculated
Surface Runoff Water (Tailwater), and a water well on site.

Crop Mixes Before IFDM After IFDM

Wheat Salt-sensitive crops Salt-tolerant crops
Alfalfa Seed Broccoli Canola
Safflower Lettuce Cotton
Cotton Tomatoes Jose wheat grass

Other vegetables Rye grass

Average yields Before IFDM After IFDM

Cotton 2 to 2.5 bales/ac 3.5 to 4 bales/ac

Land Value Before IFDM After IFDM

$1 500/ac $5,000/ac
(salinized soils) (2008 value)

First reuse Second reuse Third Reuse

3,000 mg/I 10,000 mg/I 20,000 mg/I

Drainage System
$320,000

Estimated Infrastructure Costs
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technologies vary in effectiveness and cost for any given
situation. Desalination of high sulfate groundwater, for
example, requires a different approach than desalination of
high sodium seawater. Seawater desalination is a relatively
mature technology, but additional research and development
is needed to make brackish water desalination cost effective
in a broader range of settings. For a broader discussion
of desalination the reader is directed to the desalinization
resource management strategy, Chapter 9.

Salt collection and storage is another strategy that is often
used in inland areas, however, this may not be a sustainable
solution if the collection area could release the salt to
groundwater or if a severe storm event could potentially re
disburse the salt outside of the collection area. Evaporation

Salt-crusted soil near basins such as the one shown in the photo raise other issues as well. A collection
Fresno. and storage strategy is expensive, requiring a large amount of land and appropriate

mitigation for the impacts to wildlife. It can also be complicated by other water quality
issues. An evaluation of the impacts of evaporation basins should be weighed against
possible alternatives such as construction of a brine line. Ideally, collected salt could
be marketed as an industrial product. Some preliminary studies have been undertaken
but it is not generally considered feasible to market salt harvested as a byproduct of
drainage management, for example, since industrial salt users require a purer and less
seasonally variable product than can be produced from most saline drainage collection
facilities. There has also been some discussion of harvesting and marketing other
materials (selenium, boron) from certain salty waste streams to make the waste less
of an environmental problem, but this strategy would have the same issues of cost
effectiveness, purity and seasonal variability. However, markets change and it may be
worthwhile to pursue these options in the future. Salt treatment, including brackish water
and seawater desalinization will continue to be an expensive but increasingly attractive
alternative for communities as California continues to grow and demand for water
increases. Salt storage, while expensive and often environmentally problematic, should
be researched further and new strategies for interim and long-term salt storage and salt
disposal should be developed, as the need to close the loop and dispose and sequester
salts is becoming more urgent, particularly in inland areas of the state.

Local and regional solutions to salt management can vary significantly, but are generally
most appropriate to local and regional scales, unless the planning process in developing
those solutions determine that there is a benefit to developing infrastructure at a State
level. Therefore salt management should be fully integrated into water management such
as through integrated regional water management plans.

Adaptation

A very commonly employed but ultimately unsustainable management strategy is
adaptation to increasingly saline conditions. This situation exists in the Tulare Lake
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Basin. The basin does not have a reliable natural outlet; so in the absence of some
mechanism to remove and dispose salts, salt imported into the basin in irrigation water,
in soil amendments, for water softening and for other purposes, remains in the basin.
The Water Quality Control Plan for the Tulare Lake Basin recommends that a drain be
constructed to remove the excess salts from the basin to begin to correct the problem.
This option is not being pursued at this time so the plan also includes a strategy of
controlled degradation to extend the beneficial uses of the water in this basin and the
environmental, economic and social infrastructure those uses support, for as long as
possible. The monitoring network needed to track groundwater salinization in this area
has never been developed. With this management approach, at some point in the future
beneficial uses will be impacted. Some land in this basin has already been abandoned
due to salinization. Additional discussion of land retirement is provided in Chapter 29,
Other Resource Management Strategies.

Unlike the crisis scenarios California routinely prepares for, chronic water quality
problems like increasing salinity do not trigger overnight evacuations or mobilize teams
of emergency personnel, and the media rarely picks these up as newsworthy until it is
too late to avoid problem impacts. There is no single solution that can be implemented
once to make the problem go away. Salinity generally shows up in localized areas, it
expands slowly and its effects are usually incremental rather than event-based. Salinity
impacts can be measured as yearly reduction of crop revenues and farmable land, lost
jobs, higher utility rates, reduction of community growth potential, loss of habitat,
premature corrosion of equipment, and in lost opportunities.

But the salt management news is not all bad in California. Of significant note is the
adoption by the State Water Resources Control Board of its 2009 Recycled Water Policy,
which includes a requirement that local water and wastewater entities, together with
local salt/nutrient contributing stakeholders, prepare salt and nutrient management plans
and that those plans be completed and proposed for adoption by the Water Board within
five years. The State Water Board also committed to seeking state and federal funds to
cost share in the preparation of these plans (see also Chapter 11 Recycled Municipal
Water Resource Management Strategy in Volume 2). In addition, the case studies in this
chapter illustrate types of approaches currently being used to address problem salinity in
various parts of the state. They range from a solution developed by a local stakeholder
to address a local salinity issue, to salinity management spurred by regulatory action
to address non-point source pollution in a small watershed, and finally to collaborative
efforts between regulators and stakeholders to develop and implement regional plans
that encompass multiple salinity sources and an array of management options. CV-
SALTS, showcased in Case Study 3, is a regional collaborative salinity management
effort that will have spillover benefits for areas beyond the region.

Potential Benefits of Salt and Salinity Management

Sustainable salt management in any hydrologic region in California protects water
resources that may be serving multiple regions in the state. For example, salinity control
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in the Sacramento Basin may have a relatively small direct benefit in this watershed,
which nonnally receives high rainfall and therefore usually has adequate dilution flows
to maintain salinity at acceptable levels. But Sacramento River water is not only used in
the Sacramento Basin. Reducing salt loads in tributary rivers to the Delta could provide
a significant benefit to those receiving water through the California Aqueduct (much of
Southern California) and the Delta-Mendota Canal (much of the San Joaquin Valley), in
terms of higher quality drinking water, avoided costs, continued ability to produce food
and fiber, habitat maintenance, and reduced pre-treatment costs for industries requiring
low salinity water supplies. Because the San Joaquin River is more saline than that
of the Sacramento, the San Joaquin watershed will likely respond more dramatically
to effective salinity management. Research, planning, monitoring and stakeholder
collaboration will help water managers identif’ salt management’s “low-hanging fruit”:
those watersheds and basins where salt management will yield the biggest improvement
for the broadest geographic area for the lowest cost in the quickest time.

Water from the Colorado River serves several states, including California, and the river
carries a significant load of salt. Reducing salt inputs in the upper watershed would,
therefore, be beneficial to downstream California water users. California may have
little ability to control salt loads imported into the state through the Colorado: typically,
accepting water means accepting its salt load and the responsibility for managing
any problems that salt load will contribute to in the receiving basin. But the benefits
of reducing the salt imported into parts of the state where opportunities for export,
treatment or storage are limited are significant enough that upstream salt load reductions
are worth pursuing. Any time salinity treatment can be avoided there will be significant
energy savings benefits as well.

Salt management does not simply reduce the salt loads impacting a region; it can also
improve water supplies. Climate change will undoubtedly alter the way California
manages water, and altered weather patterns will likely impact the volume, location and
timing of available low salinity flows in many, if not all, parts of the state. Sustainable
salt management is therefore a key component of securing, maintaining, expanding,
and recovering usable water supplies. Recovered water supplies would include recycled
wastewater and brackish water desalination projects. Some water authorities in Southern
California utilize both strategies.

The issues related to recovering usable water supplies are further discussed in
Chapter 11, Recycled Municipal Water resource management strategy. The local benefits
of sustainable salinity management mirror the statewide benefits: securing and, in
some cases, improving the reliability of the water supply and restoring and maintaining
beneficial uses of water within the basin.

There are significant costs that can be avoided by managing salt today. In a recently
completed study, a State Water Board study team found that Central Valley salinity
accumulations are projected to cause a loss of $2.1 67 billion in California’s value
of goods and services produced by the year 2030 (Howitt, et al., 2008). Income is
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Box 18-4 Case Study 3: We’re All in this Together: Regional Collaboration

Once upon a time, theSanta Ana Basin was primarily anagricultural area and a large
percentage of the state’s dairyfarms were located here. A lot of dairies remain; but the former
agriculturallybased regional economy snow doifrinated by industry, urbar developmnt, and
tourism (Disneyland is oii!y one of the attraâtionsthe region is famäus for). Groundwater salinity
threatened this prosperity.

Regulatory limits were established that would protect thèaqüifer but which could have had the
side effect of stopping growth and development in the area Understanding the limits of the
regulatory process a group of stakeholders approached the Santa Ana Regional Water Quality
ContrOl BOard (Santa Anà, RegionalWáter Board)with a plan to conduct the studieC heededto
determine what was going on in the watershed at a more detailed level and come up with an
alternative strategy for dealing with salinity in the basin The Santa Ana Regional Water Board
agreed tO vork with the alternative, andthe,group began to pursue manàgemént actiOns and
construct facilities to deal with the problem The local water authonties formed a Joint Powers
Authonty to coordinate salinity management efforts the Santa Ana Watershed Project Authonty
(SAWPA). The group has contwcted a.brine line ta remove salt fràm the basin and trunk lines
connecting to the main bnne line (the Santa Ana Regional Interceptor or SARI line) Member
distncts operate groundwater desalters (treatment and recharge facilities) to reclaim the
degraded aquifer SARI line users pay a fee to remove salt from the basin based on the volume
of wastewater theydischare to the line.

Salinity also threatens the long-term reliability of water supplies in the Central Valley Region.
Valley regulators and stakeholders initiated a collaborative salinity management effort modeled
on the SAWPA experience, only on a grander scale. The effort has been strengthened by recent
requirements from the State Water Board to develop regional salt and nitrate management plans.
The Central Valley region is comprised of three major basins and covers a 60,000 square mile
area, extending from the Tehachapi Mountains in the south to the Oregon border in the north.

CV-SALTS (Central Valley Salinity Alternatives for Long Term Sustainability) is an initiative to
address salinity throughout the region and Delta in a comprehensive, consistent, and sustainable
manner. Working in partnership with the State Water Board, CV-SALTS will be the vehicle used
to review and update the Water Quality Control Plans for the Sacramento and San Joaquin River
Basins, the Tulare Lake Basin, and the Delta Plan in regards to salinity and nitrate management.
The effort encourages stakeholder-regulator collaboration so that management of saline
discharges can be accomplished more economically, more effectively and more sustainably
(success measured not only by permit compliance rates but also by quantifiable improvements
in the watershed’s salt balance. Like the SAWPA effort, CV-SALTS will encourage and work with
stakeholder-initiated actions that the Regional Water Boards are unable to require but which will
make it possible to achieve and maintain sustainable salinity management in the region.

Several working bodies are currently involved in the CV-SALTS initiative. The Water Boards
provided the initial impetus for the effort and will continue to play key advisory roles.
A Leadership Group, made up of upper management from State, federal, and local governments;
nongovernment, environmental, social justice, and industry organizations; and top researchers in
the field convenes annually to review progress. Committees made up of policy group members,
their designees, and interested parties serve as technical advisors, conduct outreach, review
economic studies, and coordinate efforts. The Central Valley Salinity Coalition recently formed
to secure and manage funding for key preliminary work. For more information on the CV-SALTS
committees or the Central Valley Salinity Coalition, contact the Central Valley Regional Water
Quality Control Board.
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expected to decline by $941 million, employment by 29,270 jobs, and population
by 39,440 persons because of the increase in commercial operating expenses incurred
by water supplies that have higher salinity concentrations. Irrigated agriculture,
confined animal operations, food processors and residential water users were included
in the study. Potential benefits of implementing a Central Valley salinity management
program are estimated at $10 billion. Similar studies have been performed in other parts
of the state (see reference section) and all indicate that proactive salt management is
economically beneficial.

Potential Costs of Salt and Salinity Management

It is extremely difficult to estimate the cost of sustainable salt management in California
as an isolated statewide strategy. Ideally, salinity control should be (and often is)
incorporated into some broader effort to protect or expand water supplies, optimize
water use, offset land subsidence, protect fisheries or store water for future use. Salt
management methods vary in effectiveness and cost, depending on the volume and
concentration of salts, salt type, other materials present, the desired salt concentration
after management (dependent on water use) and the type of management strategy
used (prevention, salt input minimization, salt removal at the end of a process, etc.).
A 2007 study illustrates the wide range of costs that a single industry might face in
dealing with salt management. Rubin, Sundig and Berkman (2007)Jnvestigated the
cost of managing TDS at food processing plants and found that costs for removing
dissolved solids (TDS) by various means ranged from $258 per ton (deep well injection
of collected untreated effluent) to over $8,000 per ton (end of pipe effluent treatment).
While cost variability is high, multiple salt management options are necessary because
the least-cost salt management option appropriate for a given area may be inconsistent
with sustainability when considered in a broader context of local, regional or statewide
salt management, energy consumption, water availability or other resource issues.

Major Issues Facing Salt and Salinity Management

Although the local impacts of salinity have been severe in certain parts of California
such as the Salinas Valley, the Tulare Lake Basin, and the Lower San Joaquin River
Basin, salinity has not historically been a high profile issue to the general public in
California. Water Plan Update 2009 marks a paradigm shift in California’s thinking.
As a society, we increasingly recognize that high quality water is a limited resource;
that once salinity concentrations become excessive, the available technically feasible
recovery options are likely to be very expensive; that adaptation to increasing salinity is
an interim measure at best; and that water quality protection is more cost effective and
has a greater chance of success than water quality remediation.

Understanding the need for salt management is only a first step. California faces some
major challenges to sustainable salt management.
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Urgent Needs (Loss or Impending Loss of Beneficial Use)
Each hydrologic region has its own priorities and limitations on the resources
available to address those priorities. A few of the common, ongoing, and emerging
threats are listed below.
o Nitrates. Dairy waste management, septic systems, and fertilizer use can all

contribute to groundwater degradation by nitrate. Excessive nitrate salts in
groundwater is a human health issue. Excessive nutrient salts in surface water
can spur explosive, unwanted algal growth that not only impacts aquatic life but
also interferes with recreational and commercial use of water bodies.
Seawater intrusion. Seawater intrusion into the Delta has a significant impact
on the quality of water exported from the Delta. Coastal aquifers are at risk of
seawater intrusion when more fresh water is withdrawn than can be recharged.
Aquifers and surface water are vulnerable to sea level rise and seawater brought
in by storm surges that may increase in intensity or frequency as a result of
climate change. Seawater intrusion threatens drinking water and water used for
irrigation.
Soil and groundwater salinization. Salinization occurs when salts are allowed
to accumulate over time in soil or groundwater. Soil salinization results in a loss
of soil productivity due to a chronically unfavorable balance of salt and water
in the soil profile. Groundwater salinization results in the loss of utility of an
aquifer, meaning that the water no longer supports municipal or agricultural use.
Both processes are virtually irreversible. Although some communities reclaim
brackish water at great expense, most California water users cannot afford to do
this. Despite contributing $31.4 billion to California’s economy in 2006, several
of the most productive farming regions of the state (including the Imperial,
Salinas and San Joaquin Valleys) are vulnerable to soil and/or groundwater
salinization.
Reduced availability of fresh water flows. In some regions, dilution with
low salinity water is the primary means used to manage salinity in California.
Dilution in the right place may provide some side benefits due to increased flow
(supporting aquatic life for example) but more often, water used for dilution is
water that is unavailable for other purposes at other times.

Less urgent, but equally important

2. Salt management has not kept up with emerging salt problems in many parts of the
state. As a general rule, salt management has been reactive rather than proactive
in California: problem salinity emerges and a plan is formulated to deal with it; or
problem salinity is anticipated and a plan is formulated but the plan is incompletely
implemented or is not flexible enough to adjust to changing conditions, like
ecosystem or other water quality priorities. Sustainable salt management will
require a more concerted, coordinated, proactive planning effort than most regions
of the state and most California communities have been able to achieve to date.
This planning should be integrated with other water management alternatives as it
could result in efficiencies and cost reduction and should be included in integrated
regional water management planning efforts.
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3. Funding to support salt management planning, project development, project
operation and maintenance and salinity monitoring has been absent or insufficient
in some parts of the state. With very few exceptions, public funding dispersed
through grants or loans to agencies and organizations has excluded or severely
limited funding for planning efforts. Salt management on the scale needed for
sustamability in California will require a great deal of coordinated planning at the
local and regional levels.

4. Grants and loans targeting project development and operation also often fail to
serve salt management, since the programs are usually competitive and award
caps may be set to favor multiple small projects over a smaller number of larger,
coordinating projects. This strategy is effective for some purposes (for example,
funding irrigation efficiency improvements on multiple farms across a large
geographic area), but may be counterproductive for salt management, which is
often more cost-effectively achieved at a sustainable level through community-,
watershed- and regionally-scaled efforts (see Case Studies I & 2 for examples).

5. Project maintenance and closure is often overlooked in budgeting for salt
management. But as with the case of the incomplete San Luis Drain (see #7(b)
below), the unforeseen environmental consequences of incomplete or abandoned
salt management projects can result in greater hazards than if the project had never
been undertaken. Sustainable salt management will need sufficient funding to
ensure that salt management projects are maintained and closed properly, and adapt
to unforeseen additional environmental issues. Timely and adequate investments
in salt management will ensure that salt control projects do not exacerbate existing
salt conditions.

6. Salinity monitoring is under-funded and insufficiently coordinated, and provides
inadequate coverage of the salt situation in most regions. Monitoring has
historically been under-funded; however, coordinated monitoring is the only way to
assess salt impairment, track the rate of salinity degradation or improvement, and
determine the effectiveness of salt management actions.

7. Effective salt management may be constrained by federal, State and local policies
crafted to serve other needs. This is a similar problem to the funding issues
discussed previously (#3, above). Very few policies were developed with salt
management in mind. As a result, water use and reuse, prioritization of resources,
pollutant control, land use, and habitat management policies, to name a few, may
be inconsistent with optimal salt management. Water management decisions have
historically been driven primarily by water use efficiency policies, often without
any consideration of the salinity issues. Consumptive use of water never results in
the consumptive use of the water’s total salt load. As California uses water more
efficiently, supplies will tend to become more saline unless practices and policies
are intentionally implemented to maintain salinity at acceptable concentrations.
Compromises between efficiency and quality will likely be needed to ensure a
sustainable water supply for future generations.
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8. Environmentally and economically feasible options for sustainable salt collection,
storage, and disposal do not exist for many parts of the state. Supporting beneficial
uses when water is becoming increasingly saline often means that salt must be
harvested from the water periodically and disposed. Treatment technologies
like reverse osmosis or distillation generate a highly saline solid or liquid waste
product. Some areas, such as the Santa Ana Basin, have conveyance channels that
take brine from inland areas to the ocean, where it mixes with the salt already
there; but California’s interior valleys don’t have this option. A few facilities use
deep-well injection to sequester saline wastewater, and some areas use lower-
tech solutions such as evaporation basins to isolate and store collected salt, but
both of these alternatives are expensive and can only be used in areas where the
geology and soil structure support this type of management. Also evaporation
basins have environmental impacts requiring mitigation. Other areas are
investigating strategies such as Integrated Farm Drainage Management, which
applies water to progressively more saline-tolerant crops, ultimately disposing the
remaining drainage in a solar evaporator but these systems have not been tested
at a scale needed for regional salt management. Some saline discharges cannot
be managed feasibly, sustainably or economically with the management tools
currently available.

9. Salinity problems often stem from decisions and actions taken elsewhere, but
the costs to manage salt are generally borne by the receiving basin, watershed,
community, or individual water user. Salt problems are rarely attributable to a
single cause, but rather reflect a suite of decisions, conditions, conflicting water
needs, and shifting State and local priorities. Problem salinity in California, as in
other parts of the country and other parts of the world, can often be traced back to
decisions that seemed like a good idea at the time but that did not take into account
the long-term impacts of salinity. Local salinity problems often are not solely due to
local decisions or conditions. The most significant example of this is the operation
of the State and federal water projects, which move water and the associated salt
loads from one basin to another around the state in order to meet water supply
needs while operating to Delta water quality objectives set by the State Water
Board. (Figure 18-2). A few additional examples follow.

Hetch Hetchy and Pardee reservoirs serve as a water supply for San Francisco
and East Bay Municipal Utility District respectively, diverting high quality
water supplies from their basin of origin. These flows would otherwise assist in
salt management by diluting the concentrations of salts downstream.
Planning for drainage facilities in the San Joaquin Valley began in the mid-
1 950s. Drainage service was initially considered at the time the US Bureau
of Reclamation (USBR) first studied the feasibility of supplying water to the
San Luis Unit. In 1960, Congress enacted Public Law 86-488 authorizing
construction of the Unit, including an interceptor drain discharging to the
Sacramento-San Joaquin Delta. Between 1975 and 1979 a joint State-federal
team, the San Joaquin Valley Interagency Drainage Program, was formed to
find an acceptable solution to San Joaquin Valley drainage problems, eventually
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Figure 18-2 State and federal water projects

Sacramento River Basin
2,544 tat water

311 thousand tons salt

San Joaquin
River Basin

2,781 tat water
995 thousand tons salt

Greater Bay Area
578 tat water

129 thousand tons salt

1

Tular6Lake Basin
3,381 tat water

1,208 thousand tons salt

Central Coast
21 tat water

7 thousand tons salt

Southern Ca fomia
1,031 tat watr

357 thousand tons salt

recommending that a drain be completed to the Delta, terminating near
Chipps Island.

o As a result, USBR initiated a San Luis Unit Special Study to fulfill requirements
for a discharge permit from the State Board for a federal-only drain. By 1975,
an 82-mile segment of the San Luis Dram (ending at Kesterson Reservoir)
had been completed and 120 miles of collector drains were constructed in a
42,000 acre area of the northeast portion of Westlands Water District. In 1983
the discovery of embryonic deformities of aquatic birds at Kesterson Reservoir
significantly changed the approach to drainage solutions in San Joaquin Valley.
Because of the high selenium (Se) levels found in the drainwater and its effects
at Kesterson Reservoir, the San Luis Unit Special Study was suspended.
In 1985, following a Nuisance and Abatement Order issued by the State Water
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Board, discharges to Kesterson Reservoir were halted and feeder drains leading
to the San Luis Drain were plugged.
The San Joaquin Valley Drainage Program (SJVDP) was formed in 1991 by
the US Secretary of the Interior and the Governor of California in response to
issues at Kesterson Reservoir. This joint federallState effort was established to
develop solutions to drainage and drainage-related problems. While the initial
efforts looked at all possible solutions, a policy decision in 1987 limited studies
to In-Valley drainage management measures based on a recommendation
from a citizen’s advisory committee consisting of water users, environmental
advocates, and public interests.
The SJVDP’s final report (SUTC, 1999) recommended an in-Valley solution
that included source reduction, drainage reuse, land retirement, evaporation
basins, groundwater management, San Joaquin River discharge, and institutional
changes. This report provided a strategy for managing salts through 2040 and
stated that eventually salts may need to be removed from the San Joaquin Valley.
In the meantime, the Barcellos Judgment directed USBR to develop, adopt and
submit to Westlands a plan for drainage service facilities by the end of 1991,
leading to preparation of the “San Luis Unit Drainage Feature Re-evaluation
Preliminary Alternatives Report” and the related Draft EIS in December.
An additional lawsuit concluding in 2000, ordered USBR to re-evaluate
this report, resulting in the “San Luis Drainage Feature Reevaluation Plan
Formulation Report” in 2002 and Draft EIS in 2005 (USBR, 2002, 2009).
The Plan identified the In-Valley DisposallWater Needs Land Retirement
Alternative as the proposed action to provide drainage service based on cost,
implementation, and other environmental information. In May 2003, the
Westside Regional Drainage Plan was developed as a collaborative effort
between the San Luis Unit water districts and the San Joaquin River Exchange
Contractors Authority to provide drainage relief in portions of the Unit and
adjacent areas (SJRECW, et al., 2003). The Westside Regional Drainage Plan is
currently being implemented by its proponents and with the assistance of state
and federal funding.
Los Angeles Basin biosolids are exported and applied to land in Kern County.
From a salinity standpoint, salt is being redirected to a basin that is already
under salt stress.
In Southern California, only about half of the region’s salt comes from local
sources. The rest is brought in with imported water. The Colorado River
Aqueduct constitutes Metropolitan’s highest source of salinity, averaging about
700 mg/L TDS. This leads to salt scale problems for indoor plumbing appliances
and equipment at homes, business and industries, which can also contribute
to a consumer choice to install water softening equipment, exacerbating the
overall problem.

These examples illustrate California’s need for long-term planning to deal with the
ultimate disposal or long-term sequestration of salt and equitable distribution of salt
management costs. Salt disposal and re-location is not simply a local engineering
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problem, but may potentially pose economic, social justice or environmental problems
for the state.

California’s communities, watersheds and regions can only achieve a salt balance if
the salt leaving the area equals or, in the case of basins already out of balance, (which
includes most agricultural areas) exceeds the amount taken outside of the area. The
state’s “plumbing”—the natural and constructed conveyance systems that move
water and drainage around the state—is not optimized for salt management. It may
not be possible to achieve sustainable salt management solely through conveyance
system changes, but studies should be conducted to quantify the benefits of optimizing
conveyance systems for the additional purpose of salt management.

Recommendations to Promote and
Facilitate Salt and Salinity Management

Recommendation to address urgent needs

1. Stakeholders in areas impacted by saline elements at levels that pose a threat to
human health (for example, high nitrate) should without delay seek to identify
sources, quantify the threat, prioritize necessary mitigation action and work
collaboratively with entities with the authority to take appropriate action. Local
solutions should be sought first, as these can be implemented more rapidly than
those imposed by State or federal authorities. All stakeholders affected by nitrate,
seawater intrusion, soil or groundwater salinization or loss of fresh water flows
should address salt management through an expedited combination of:
o adequate funding
o monitoring to identify the location
o extent and magnitude of the salt problem

planning to incorporate the salt management elements addressing the urgent
needs into a community-, watershed- or regionally-scaled management plan
policy changes where needed, and
collaboration with other interest groups to optimize resources and effectiveness

Each of these elements is addressed separately in more detail below.

Recommendations to address longer-term and ongoing needs

Planning

2. The California Department of Water Resources (DWR) and the US Bureau of
Reclamation (USBR) should actively participate in the Central Valley Salinity
Alternatives for Long Term Sustainability (CV-SALTS) to develop regional salinity
management plans that would include their respective water projects. (Salinity
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management plans are salt management plans. Some organizations use one
appellation and some use the other. CV-SALTS uses “salinity management plan.”)

These regional plans should include:
An assessment of salt sources, loads, and timing
An assessment of conveyance flexibility to minimize exportation of salts

o A regional implementation strategy, which could include offsetting/reducing
salt loads relocated to salt-stressed interior basins as a result of water project
operations. For example, USBR and the Central Valley Regional Water Quality
Control Board entered into a Management Agency Agreement in December
2008 to address salinity brought into the San Joaquin Basin via the Delta
Mendota Canal. From 2008 - 2010, USBR will implement its Action Plan to
quantify offsets from current mitigation projects and continue to implement
existing projects.

• A funding strategy that supports the implementation strategy
• A stakeholder participation process to increase the likelihood of achieving plan

goals and to ensure transparency in project planning and implementation
• A monitoring program to track the success of the implementation strategy
• An adaptive management strategy that should ensure the plan can be modified

to respond to drought, emergencies, climate change, and other changes
appropriately

3. Also, over the next 5-7 years, federal, State and local entities with planning
authority should review their planning documents (integrated regional water plans,
basin plans, general plans, etc.) for consistency with sustainable salt management,
making revisions where necessary. Plans serving areas where salt accumulation
in groundwater is currently unavoidable should address options for extending
the life of the aquifer, including, but not limited to, source control strategies
and construction of salt disposal or long-term storage facilities. These plans are
living documents, so salt management sections should be updated in accordance
with salt management actions that have been taken (or in response to expanded
salinity problems due to action not taken) since the previous review. (See also
Recommendations 4 through 8, 11, and 12.)

Funding

4. Salt management is a complex issue that has no easy solution and should
require diligent attention on an ongoing basis, so California should fund salinity
management through multiple mechanisms. Options the State should consider
include but are not limited to:

a. Collect a salt fee on wholesale water deliveries to fund mitigation of the
impacts of imported and displaced salts.

b. Collect an annual salt fee for water rights permits to implement mitigation
for lost dilution flows, environmental salinity impacts and salinity impacts
to other water rights holders.
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c. Collect a salt surcharge on water diversions within adjudicated basins to
provide funding for projects designed to restore a salt balance in the basin.

d. Collect a salt fee on transfers of surface water or groundwater
that adversely affect the salt balance in the basin of origin to fund
mitigation actions.

5. The State should review its funding guidance and policies for consistency with
sustainable salt management and make revisions where necessary. Specifically:

a. Grant and loan programs (including Prop. 84) should address salt
management differently than other constituents, favoring projects that
coordinate with a regional salt management plan and are supported by the
entities maintaining the salt plan.

b. When not explicitly prohibited by statute, public funding proposal
solicitations should welcome projects with community-, watershed-, and
regional-scale planning (specifically salt management planning) and water
quality monitoring components.

c. Award caps should be consistent with implementation of community-,
watershed- and regional-scale salt management projects.

d. All projects receiving State money for salt management should be required
to follow appropriate quality assurance protocols and submit salt data to a
publicly accessible database.

e. All salt projects receiving public funding should be required to provide
the awarding agency with an assurance that sufficient funding should be
available to maintain the project during its life and close the project in an
environmentally acceptable manner at its termination based upon what can
be foreseen at the time of project proposal.

6. The federal government should ensure that all federal facilities are contributing
their fair share to mitigate federal contributions to salt imbalances in California’s
communities, watersheds and regions and participate in regional salt management
efforts where appropriate.

7. Business, industry, agriculture, development and the general public should
contribute financially to sustainable salt management. Several organizations
representing water providers and wastewater treatment operators recently offered
to fund development of regional salinity and nutrient management plans around the
state. Californians should be paying for salt management either reactively as rates
increase, equipment wears out prematurely, food costs soar (loss of farmland means
higher transportation costs for imports), fish and wildlife habitat is lost and business
and development opportunities disappear as operations leave the area for states
with more favorable water conditions; or proactively, through adequate, continuous
funding of sustainable salt management. With so much at stake on a statewide,
community and personal level, funding for salt management cannot be solely a
State or federal responsibility. (See also Recommendations 8 and 12.)
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Monitoring
8. Federal, State, Tribal, local, non-government and private stakeholders should

work collaboratively to fund, develop and operate a monitoring network or an
array of compatible networks capable of identifying emerging salinity problems
and tracking the success of ongoing salinity management efforts where such
networks do not already exist. Using the model of the Pesticide Use Reporting
program, continuous funding for operation and maintenance of these networks
might be made possible through a mil tax (1 mil = $0.0001) on salt—containing
products sold in the state (fertilizers, detergents, personal care products, water
softener salts, processed foods, etc.), since many of these salts may end up in our
wastewater treatment plants, ultimately discharged to groundwater or surface
streams. New or expanded networks should build off of and remain compatible
with existing relevant statewide monitoring programs such as the Surface Water
Ambient Monitoring Program (SWAMP) and Groundwater Ambient Monitoring
and Assessment (GAMA) program. Data should be made available to the public
through a web-based user interface such as the Integrated Water Resources
Information System (IWRIS). (See also Recommendations 2, 3, 11 and 12.)

Policies

9. Over the next 5 years, entities with water policymaking authority should review
existing policies, including those related to water use efficiency and funding of
water projects, for consistency with sustainable salt management. Revisions should
be made where necessary to ensure consistency with long-term sustainability
objectives. Effective salt management is not a stand-alone strategy, but should be
integrated with other strategies. Every water use, water reuse, and waste disposal
decision should include consideration of how the decision may affect the local
and regional salt balance. Projects that propose to introduce saline water that
may eventually mix with groundwater should be evaluated in the context of the
basin’s assimilative properties and California’s anti-degradation policy. (See also
Recommendations 11 and 12.)

Salt storage and other research and implementation

10. Additional options for salt collection, salt treatment, salt disposal and long-term
storage of salt should be developed. University researchers should work with
regulatory agencies and stakeholders to identify environmentally acceptable and
economically feasible methods of closing the loop on salt for areas of the state that
do not currently have sustainable salt management options. Funding for this sort
of research should be prioritized to ensure that areas with the greatest needs (i.e.
high salt and few or no feasible management options) are targeted first. (See also
Recommendations 2 through 7, 11 and 12.)
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Movement of Salts with Water

11. The movement of salts with water should be acknowledged and mitigated as
appropriate. Mitigation could involve ceasing the activity that is causing the impact
or provision of financial assistance to help the impacted community deal with
the problem on an ongoing basis, or mitigation might take some other form as
agreed to by the parties dealing with the salt impact and those causing it. (See also
Recommendations 2 through 9.)

Salt balance

12. Where appropriate, State and federal water agencies with the necessary expertise
and authority should implement projects that assist the state’s communities,
watersheds and regions in achieving a sustainable salt balance. Public interests
should work with industry, environmental interests, agriculture and other
stakeholder groups to develop both long term and interim salt management projects
so that salts are safely collected, stored and managed over the short term and
disposed in an environmentally acceptable manner over the long term. Options that
should be considered include but are not limited to:

Avoid/minimize salt importation. Additional discussion of avoidance
minimization of salt importation is included in Chapter 4, Conveyance Delta
resource management strategy.
Upgrade existing conveyance structures, and if planning efforts determine
that new structures are warranted, invest in new structures to safely collect,
transport and dispose of salts. Additional discussion of conveyance is provided
in Chapter 5, Conveyance Regional and Local resource management strategy.
Invest in research and development of environmentally acceptable means of
storing salts for extended periods (decades) and sequestering salts (100+ years).
Research should include identification of areas within the state where such
facilities can be sited with the least environmental impacts.
Additional research into more feasible means of utilizing collected salts should
be encouraged.

(See also Recommendations 2 through 7, 10 and 12. For additional discussion of
resource management strategies that have benefits to salt and salinity management,
see the chapters Agricultural Water Use Efficiency, Matching Water Quality to Use,
Land Use Management and Planning, and Recycled Municipal Water.)

Collaboration (Recommended for all recommendations)

13. All entities that make decisions with a bearing on salt management should be
participating in regional salt management planning, monitoring and implementation
projects. Effective and sustainable salt management decisions rest in the hands
of a wide range of water managers, regulators, facility operators, policy makers,
landowners and other stakeholders in any given watershed. These entities should
strive to coordinate their efforts where possible in order to utilize resources
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efficiently, develop regional solutions to regional problems, optimize funding
opportunities and achieve a salt balance in the basin as quickly as possible.

14. Salt moves with water; therefore, effective salinity management should address the
routes water takes within and between basins. Central Valley Salinity Alternatives
for Long-Term Sustainability (CV-SALTS) is an initiative aimed at developing
and implementing sustainable regional salinity management plans for the Delta
and Central Valley regions. Because water operations in the Delta and Central
Valley and the beneficial uses the operations support are critical to the state, policy
makers and stakeholders should support and participate in the CV-SALTS effort.
(See Case Study 3). Salinity stakeholder groups should conduct outreach aimed at
educating specific target audiences with the ability to influence salinity decisions
(Legislature, interest groups, general public, etc.) about the need for sustainable
salinity management.
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South Coast Hydrological Region

Within the South Coast Hydrologic Region, wholesale and retail water agencies,
groundwater agencies, and watershed managers are working together to meet current
and future demands of municipal, industrial, and agricultural users and the environment
and to sustain the region’s economy. To achieve this they are planning and implementing
large and diverse water supply and water quality projects and water use efficiency
projects. Cooperation between agencies and organizations and use of integrated
resources planning have improved the flexibility and diversity of the region’s water
supplies.

Setting

The South Coast Hydrologic Region is California’s most urbanized and populous
region. More than half of the state’s population resides in the region (54 percent), which
covers 11,000 square miles or 7 percent of the state’s total land. It extends from the
Pacific Ocean east to the Transverse and Peninsular Ranges, and from the Ventura-Santa
Barbara County line south to the international border with Mexico. The region includes
all of Orange County and portions of Ventura, Los Angeles, San Bernardino, Riverside,
and Sana Diego counties (see Figure SC-i).

Topographically, most of the South Coast region is composed of several large,
undulating coastal and interior plains. Several prominent mountain ranges comprise
its northern and eastern boundaries and include the San Gabriel and San Bernardino
mountains. Most of the region’s rivers drain into the Pacific Ocean, and many tenninate
in lagoons or wetland areas that serve as important coastal habitat. Many river segments
on the coastal plain, however, have been concrete-lined and in other ways modified for
flood control operations.

Although much of the land is used for either urban or agricultural land uses, all or
portions of several national and State parks are located in the South Coast region.
They are the Los Padres, Angeles, San Bernardino, and Cleveland national forests and
Cuyamaca-Rancho and Chino Hills State parks.

Watersheds

There are 19 major rivers and watersheds in the South Coast region (Figure SC-2).
Many of these watersheds have densely urbanized lowlands with concrete-lined
channels and dams controlling floodflows. The headwaters for many rivers, however, are
within coastal mountain ranges and have remained largely undeveloped.
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Figure SC-I South Coast Hydrologic Region
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South Coast Hydrologic Region

Figure SC-2 Watersheds of the South Coast region
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Santa Clara Planning Area Watersheds

The watersheds of the Santa Clara Planning Area provide important habitat and water
resources within Ventura County and northern Los Angeles County. They are not heavily
urbanized and efforts are under way to protect remaining ecosystems and water supplies
while providing flood protection to existing developments. The major watersheds are
the Ventura River, Santa Clara River, and Calleguas Creek (including Oxnard Plain).
Watershed scale planning efforts include the Ventura River Watershed Protection
Plan, Santa Clara River Enhancement and Management Plan, and the Calleguas Creek
Watershed Management Plan.
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Box SC-I Acronyms and Abbreviations Used in This Report

af

AHPS

ALERT Automated Local Evaluation in
Real Time

API

BDCP

BMPs

Cal Fire

Cal EMA

CCP

CDEC

CRA

CRS

DFG

cf5

CLWA

CRA

CRS

CUWCC

CVWD

Delta

DFG

DWR

EOCWD

FACC

FEMA

FIRM

GMA

I EUA

lID

IPR

RWD

IRWM

LAA

LACDA

LACDPW

LACFCD

LADWP

LID

MGD

MSCP

MWC

MWD

MWDOC

NFIP

NIMS

NPDES

NPS

NRCS

OCWD

OES

ppm

PUD

QSA

RAP

Regional

RWMG

SARI

SAROC

SAWPA

SC

SDCWA

SEMS

SGPWA

SMP

SWP

State Water Board

TDS

TMDLs

USACE

USBR

USFWS

USGS

VCWPD

WRD

WSD

WWTP

Metropolitan Water District of
Southern California

million gallons per day

Multiple Species Conservation Plan

Mutual Water Company

Municipal Water District

Municipal Water District of
Orange County

National Flood Insurance Program

National Incident Management
System -

National Pollutant Discharge
Elimination System

nonpoint source V V

Natâral Reóurces Consél-vation
Service

Orange County.Water District

Office of Emergency Services

parts per million

PublicUtilities District

Federal Quantification
Sttlement Agreement 2003

Santa Ana Regional Interceptor

Santa Ana River and Orange County

Santa Ana Watershed Project Authority

South Coast

San Diego County Water Authority

Standardized Emergency
Management System

San Gorgonio Pass Water Agency

Salinity Management Project

State Water Project

State Water Resources Control Board

total dissolved solids

Total Maximum Daily Loads

US Army Corps of Engineers

US Bureau of Reclamation

US Fish and Wildlife Service

US Geological Survey

Ventura County Watershed
Protection District

Water Replenishment District
of Southern California

Water Storage District

wastewater treatment plant

acre-feet

Advanced Hydrologic Prediction
Service

Metropolitan

antecedent precipitation index

Bay-Delta Conservation Plan

best management practices

California Department of Forestry
and Fire Protection

California Emergency Management
Agency

Conservation Credits Program

California Data Exchange Center

Colorado River Aqueduct

Community Rating System

California Department of Fish
and Game

cubic feet per second

Castaic Lake Water Agency

Colorado River Aqueduct

Community Rating System

California Urban Water
Conservation Council

Coachella Valley Water District

Sacramento-San Joaquin Delta

California Department of Fish
and Game

California Department of Water
Resources

East Orange County Water District

funding area coordinating committee

Federal Emergency Management Agency

Flood Insurance Rate Map

Groundwater Management Agency

Inland Empire Utilities Agency

Imperial Irrigation District

indirect potable reuse

Irvine Ranch Water District

Integrated Regional Water Management

Los Angeles Aqueduct

Los Angeles County Drainage Area

Los Angeles County Department
of Public Works

Los Angeles County Flood Control
District

Los Angeles Department of Water
and Power

Low Impact Development

regional acceptance process

Water Board Regional Water Quality Control Board

Regional Watershed Management
Group
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The 228-square mile Ventura River watershed extends from the upper slopes of the
Transverse Ranges southward to an estuary north of the City of Ventura. Drainage is
provided by the Ventura River and its tributaries which include the Matilija, North Fork
Matilija, and San Antonio creeks. The watershed also has one major reservoir, Lake
Casitas, which provides water supplies downstream for local urban and agricultural
users. The upper portion of the watershed is minimally developed and provides excellent
aquatic habitat. Water quality issues from point and nonpoint pollution sources are
present in the lower portion.

The 1,600-square mile Santa Clara River watershed extends from the northern slope of
the San Gabriel Mountains in Los Angeles County westward to the City of Oxnard in
Ventura County. Drainage is provided by the Santa Clara River and its tributaries which
include Piru, Sespe, San Francisquito, Castaic, and Santa Paula creeks. The Santa Clara
is the largest river in Southern California that remains in a relatively natural state. The
upper watershed (portion in Los Angeles County) consists of approximately 680 square
mile of mostly undeveloped land. The only urban development in the upper portion is
in the Santa Clarita Valley. Agricultural and urban land use activities are more extensive
in the lower portion of the watershed. Although the Santa Clara River typically has an
intermittent flow regime in the main stem, flows can increase rapidly in response to high
intensity rainfall with the potential for severe flooding. Controlled releases of water from
Lake Piru supplement surface flows in Ventura County.

The 343-square mile Calleguas Creek watershed drains the Oxnard Plain in Ventura
County. Drainage is provided by Calleguas Creek and its tributaries Conejo Creek and
Arroyo Santa Rosa. Calleguas Creek begins on the eastern Ventura County, meanders
through the cities of Simi Valley, Moorpark, and Camarillo, and drains into the Pacific
Ocean at Mugu Lagoon. Along the way it is also known as Arroyo Simi and Arroyo
Las Posas. Groundwater supplies are quite extensive in the alluvial aquifers beneath the
plain. Urban, industrial, and agricultural land use activities within the watershed have
resulted in the degradation of water resources, loss of sensitive ecosystems, flooding,
and erosion and sedimentation. Nutrients and other dissolved constituents in irrigation
return-flows are seeping into shallow aquifers and degrading groundwater in this basin.

Metropolitan Los Angeles Planning Area Watersheds

The watersheds of the Metropolitan Los Angeles Planning Area have been subjected
to some of the densest urbanization in California and have issues associated with
urban runoff, groundwater contamination, and the loss of major historical ecosystems.
The planning area has four major watersheds: Santa Monica Bay, Los Angeles River,
Dominguez Channel, and San Gabriel River. These watersheds begin in the surrounding
Santa Monica and San Gabriel Mountains and flow south across the coastal plains into
the Pacific Ocean. Extensive watershed scale planning has taken place, including Santa
Monica Bay Restoration Plan, Malibu Creek Watershed Management Plan, Los Angeles
River Master Plan, Arroyo Seco Watershed Restoration Feasibility Study, Dominguez
Watershed Management Master Plan, and San Gabriel River Master Plan.
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The 200-square mile North Santa Monica Bay watershed is in the northwest corner of
Los Angeles County and comprises several smaller subwatersheds, including Malibu
and Topanga creeks. The topography of the watershed is a combination of steep-slope
mountains, coastal sand dunes, and several broad, gently sloping alluvial valleys. The
coastal margin and portions interior valleys are urbanized. Healthy riparian habitats
continue to exist because many of the mountainous canyons remain undeveloped.
Malibu Creek drains the southern Simi Hills, western San Fernando Valley, and the
western Santa Monica mountains, entering the Pacific Ocean at Malibu Lagoon.

The 130-square mile Ballona Creek watershed extends from downtown Los Angeles
westward to the Pacific Ocean. It is bounded to the north by the Santa Monica
Mountains and the south by the Baldwin Hills. Drainage is provided by Ballona Creek
and two small tributaries. The watershed is heavily urbanized and includes the cities of
Beverly Hills, Culver City, and West Hollywood and portions of the cities of Inglewood,
Los Angeles, and Santa Monica. Several environmental sites are located in the western
margin of the watershed. These are the Ballona Wetlands, Ballona Lagoon, and Oxford
Lagoon. Water quality issues in Ballona Creek are caused by industrial effluent, illegal
dumping, and nonpoint source pollutants. Upgrades of the Hyperion Sewage Treatment
Plant have eliminated the outflow of untreated sewage during storm events.

The 834-square mile Los Angeles River watershed is shaped by the Los Angeles River,
which flows from its headwaters in the Santa Monica Mountains, through the San
Fernando Valley, south through the Glendale Narrows and across the coastal plain into
San Pedro Bay. The river’s major tributaries are the Arroyo Calabasas and Bell Creek
(at the river’s origin), Brown’s Canyon Wash, the Burbank Western Channel, Tujunga
Wash, Arroyo Seco, Rio Hondo, and Compton Creek. The watershed contains 22 lakes
and flood control reservoirs, as well as a number of spreading grounds. The Los Angeles
River is hydraulically connected to the San Gabriel River through the Whittier Narrows
Reservoir, although this occurs primarily during large storm events. The Los Angeles
River, which once flowed freely over the coastal plain, was channelized between
1914 and 1970 to control the runoff and reduce the impacts of major flood events in
the region. Today, over 90 percent of the Los Angeles River is concrete-lined. The
watershed has impaired water quality in the middle and lower portions of the basin due
to urban runoff from dense urbanization.

The 110-square mile Dominguez Channel watershed is in southern Los Angeles County
and defined by a complex network of storm drains and smaller flood control channels.
The Dominguez Channel extends from the Los Angeles International Airport to the
Los Angeles Harbor and drains a large portion, if not all, of the cities of Inglewood,
Hawthorne, El Segundo, Gardena, Lawndale, Redondo Beach, Torrance, Carson, and
Los Angeles.

The 640-square mile San Gabriel River watershed is in the eastern portion of Los
Angeles County and extends from the San Gabriel Mountains to the Pacific Ocean
at the City of Seal Beach. Drainage is provided by the San Gabriel River and its
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tributaries, which include Coyote Creek. Although the watershed contains portions of
37 incorporated cities, only 26 percent of its total land area is developed. Flows in the
San Gabriel River are diverted into four different spreading grounds and impounded
behind several rubber dams in order to control flow for groundwater recharge.

Santa Ana Planning Area Watersheds

The Santa Ma Planning Area has experienced some of the most rapid urbanization
in the state over the past 10 to 15 years, which has created numerous challenges in
balancing growth with water supplies, flood protection, and ecosystem preservation.
The planning area consists of one major watershed, the Santa Ma River watershed, and
a few subwatershed areas including the San Diego Creek subwatershed and the San
Jacinto River subwatershed. Watershed scale planning is provided by the Santa Ma
Watershed Project Authority Santa Ma (One Water One Watershed) Integrated Water
Resources Management Plan. This plan was supported by a number of subwatershed
integrated plans including Central Orange County Integrated Regional and Coastal
Watershed Management Plan, North Orange County Integrated Regional and Coastal
Watershed Management Plan, Integrated Regional Management Plan for San Jacinto
River Watershed, Upper Santa Ma River Watershed Integrated Regional Water
Management Plan, and Western Municipal Water District Integrated Regional Water
Management Plan.

The 2,800-square mile Santa Ma River watershed is the largest coastal stream system
in Southern California including parts of Orange, Riverside, San Bernardino, and Los
Mgeles counties. The principle river in the watershed is 96-mile long Santa Ma River.
The river has its headwaters in the San Bernardino Mountains, and it meanders through
the San Bernardino Valley, Chino Basin, and the coastal plain of Orange County before
it drains into the Pacific Ocean near the City of Newport Beach. Most of the river
channel in Orange County has been altered for flood management purposes including a
section that has been concrete-lined. Upstream, the river is in its natural state. Flows in
the river are perennial. The watershed also contains several human-made water storage
facilities, including Lake Perris, Lake Mathews, and Big Bear Lake. Other flood control
facilities along the river are Prado and Seven Oaks dams. Most of the watershed has
both urban and agricultural land use activities. In the upper portion of the watershed,
urbanization is a factor in the degradation of sensitive aquatic and riparian habitats and
has impacted local water quality. The watershed continues to have riparian, wetland, and
other wildlife habitat.

The 112-square mile San Diego Creek subwatershed is in central Orange County, and
drains a portion of the area into Upper Newport Bay. It is a subwatershed to the Santa
Ana River watershed. Erosion of the creek channels in the watershed have resulted in
the sedimentation of the bay and channel basins. For years there have been concerns
about declining water quality from sediments, nutrients, pathogens, and toxics. Habitats
for many wildlife species are being isolated by new construction that cuts off long-used
wildlife corridors.
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The 765-square mile San Jacinto River subwatershed is in western Riverside County and
is a subwatershed to the Santa Ana River watershed. It extends from the San Bernardino
National Forest in the San Jacinto Mountains to Lake Elsinore in the west. Drainage
is provided by the San Jacinto River. The lower portion of the watershed is being
urbanized while the upper portion is a mixture of high- and low-density urbanization,
agriculture, and undeveloped lands.

San Diego Planning Area Watersheds

The watersheds of the San Diego Planning Area are generally smaller than in other
areas of the South Coast Hydrologic region. These watersheds are being urbanized,
resulting in local water quality issues and loss of ecosystems. Local water supplies are
limited in these watersheds. The planning area has nine major watersheds: San Juan,
Santa Margarita, San Luis Rey, Carlsbad, San Dieguito, San Diego River, Sweetwater,
Otay, and Tijuana. These watersheds generally flow east to west, a majority discharging
into lagoons that been designated as ecological reserves. Watershed-scale planning
efforts include Santa Margarita Watershed Management Plan, San Dieguito Watershed
Management Plan, San Diego River Watershed Management Plan, Otay River
Watershed Management Plan, and Tijuana River Bi-national Vision.

The 134-square mile San Juan Creek watershed extends from the Cleveland National
Forest in the Santa Ana Mountains of eastern Orange County to the lagoon at the Pacific
Ocean near the City of Dana Point. Drainage is provided by San Juan Creek and its
tributaries, which include Trabuco and Oso creeks. Modifications have been made
for flood control. Urbanization of the watershed is more extensive on the lower end
of the watershed. Issues include channelization and poor surface water quality from
urban runoff, loss of floodplain and riparian habitat, decline of water supply and flows,
invasive species, and erosion.

The 750-square mile Santa Margarita River watershed resides in both Riverside and
San Diego counties. It extends southwestward from the confluence of Temecula and
Murrieta creeks in southern Riverside County to the Pacific Ocean at the US Marine
Corps Base Camp Pendleton, north of the City of Oceanside. The lower portion of
the watershed and estuary has largely escaped the development typical of the South
Coast and are, therefore, able to support a relative abundance of functional habitats and
wildlife. The upper portion is one of the fastest growing areas in California. Issues that
have arisen include excessive nutrient inputs, erosion and sedimentation, groundwater
degradation and contamination with nitrates and other salts, habitat loss, channelization,
and flooding.

The 562-square mile San Luis Rey River watershed is in San Diego County and extends
westward from the Palomar and Hot Springs Mountains in the Cleveland National Forest
to the Pacific Ocean near the City of Oceanside. Drainage is provided by the San Luis
Rey River and its tributaries. Most of the river channel remains in its natural state. The
river is generally dry but can carry floodflows during winter storms. The other major
water feature in the watershed is Lake Henshaw, which impounds water on the San Luis
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Rey River near its headwater. Water supplies from the dam are used downstream for
urban uses in the City of Escondido and Vista Irrigation District. The eastern portion
of the watershed is owned and managed by governmental agencies, local districts, and
Native American Tribes. Urban and agricultural land uses occur throughout much of
the watershed, with the urban uses concentrated in the lower portion. Agricultural and
livestock operations, urban runoff, and sand mining operations, and septic tanks are
among the factors in local surface water quality issues. They include high chloride, total
dissolved solids (TDS), and bacteria levels.

The 210-square mile Carlsbad watershed is in the coastal margin of San Diego County
and has six smaller watersheds that all drain separately to the Pacific Ocean. The
watershed is extensively urbanized and includes the cities of Oceanside, Carlsbad,
Encinitas, Solana Beach, Vista, San Marcos, Rancho Santa Fe, and Escondido.
Water quality issues include toxic substances, nutrients, bacteria and pathogens, and
sedimentation. The Agua Hedionda, Buena Vista, and San Elijo lagoons are experiencing
excessive coliform bacteria and sediment loading from upstream sources.

The 346-square mile San Dieguito River watershed extends westward from the Volcan
Mountains to its outlet to the Pacific Ocean, San Dieguito Lagoon near the City of
Del Mar. Drainage is provided by the San Dieguito River and its tributaries which
include Santa Ysabel and Santa Maria creeks. Over half of the watershed is vacant
or undeveloped; however, much of this is zoned for future residential development.
There are several important natural areas within the watershed that sustain a number
of threatened and endangered species. Among these are the 55-mile-long, 80,000-acre
San Dieguito River Park, the 150-acre San Dieguito Lagoon, and five water storage
reservoirs including Lake Hodges, Lake Sutherland, and Lake Poway. The San Dieguito
Lagoon is especially sensitive to the effects of pollutants and oxygen depletion from
restricted or intermittent tidal flushing.

The 440-square mile San Diego River watershed extends westward from the Volcan and
Cuyamaca Mountains through the San Diego urban area to the Pacific Ocean at Ocean
Beach. Drainage is provided by the San Diego River and its tributaries which include
San Vicente and Boulder creeks. There are four imported-water storage reservoirs
within the watershed: El Capitan, San Vicente, Lake Jennings, and Cuyamaca. Famosa
Slough is a tidal salt water marsh, which receives water via the San Diego River Flood
Control Channel. Beach postings and closures from elevated levels of coliform bacteria
were common in the last 10 years due to urban runoff and sewage spills. Excessive
groundwater extraction, increasing TDS, and MTBE contamination threatens this limited
resource.

The 230-square mile Sweetwater River watershed extends westward from the Cuyamaca
Mountains to the San Diego Bay. Drainage is provided by the Sweetwater River. The
San Diego Bay, which constitutes the largest estuary along the San Diego coastline,
has been extensively developed with port facilities. Similar to other major bays of the
region, 90 percent of the original salt marshes have been filled or dredged. Construction
of Loveland and Sweetwater reservoirs, as well as extensive local groundwater
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pumping, has substantially reduced freshwater input to San Diego Bay. Storm water
outfalls provide some flows and nutrients to the bay, but not with natural seasonality,
timing, frequency, or content.

The 160-square mile Otay River watershed extends westward from the San Miguel
Mountains to San Diego Bay. Drainage is provided by the Otay River which flows
through the Upper and Lower Otay lakes. These lakes provide water supply, wildlife
habitat, and recreational opportunities. Approximately 36 square mile of the watershed
are part of the San Diego Multiple Species Conservation Plan (MSCP) effort that
provides habitat for endangered plant and animal species. Other important conservation
areas include the San Diego National Wildlife Refuge, Rancho Jamul Ecological
Reserve, and vernal pools. Water quality concerns include elevated coliform bacteria in
the Pacific Ocean receiving waters near Coronado.

The 1,700-square mile Tijuana River watershed is a bi-national watershed (455 square
miles in the United States and 1,245 square miles in Mexico) on the westernmost portion
of the US Mexico border. The watershed contains three surface water reservoirs, various
flood control works, and a National Estuarine Sanctuary. Major drainages include
Cottonwood and Campo creeks in the United States, and the Rio Las Palinas system in
Mexico. Cottonwood Creek begins about 20 miles north of the international boundary in
the Laguna Mountains. Numerous tributaries come together near Barrett Lake, where the
creek continues, entering Mexico west of Tecate. The main river returns to the United
States near San Ysidro and joins the Pacific Ocean south of Imperial Beach. Poor water
quality is a major issue in the Tijuana River watershed. Although discharges from the
Tijuana River account for only a small percentage of total gaged runoff to the ocean,
it contains the highest concentrations of suspended solids and heavy metals among the
eight largest creeks and rivers in Southern California. Surface water quality has been
affected by urban runoff from Mexico, and groundwater contamination has occurred as a
result of seawater intrusion and waste discharges.

Ecosystems

Ecosystems in the South Coast region are host to a wide diversity of special status
plants and wildlife. Despite their exceptional value, many of the region’s ecosystems
have suffered from over 100 years of human development activities. Rivers, streams,
and wetlands have been diked, ditched, filled, and channelized. Dams and flood control
channels have been built to contain and direct waterways, fundamentally altering their
natural processes. Various flood, vector, and fire districts frequently enter streambeds,
wetlands, or riparian buffers to remove vegetation from channels and adjacent habitats.
Riparian vegetation is not only important for raptor nesting and other bird species, but
vegetation within streambeds and along the edge of streams provides essential cover for
aquatic species and fish fry. Removal of riparian vegetation eliminates essential habitat,
degrades water quality, causes scour and erosion, and affects the natural flow regime.
Loss of vernal pools, seasonally flooded depressions found on hardpan soils, has been
extensive; the largest remnant patch in San Diego County occurs on the US Marine
Corps Air Station Miramar (Bauder and McMillan 1998). Much of the historical coastal
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dunes, wetlands, and estuary ecosystems in the region have also been degraded by
declines in water quality and ecosystem functionality. The introduction of invasive
Quagga mussels in Lake Havasu, the Colorado River Aqueduct (CRA), and multiple
San Diego reservoirs threatens to both disrupt the food chain within those aquatic
ecosystems and impede the flow of water supply to users. Finally, invasive plant species,
such as Arundo donax, have further impaired local ecosystems by choking out native
plants and competing with other plant and animal species for limited available water.

In recent decades, however, concerted planning efforts and technologies have emerged
to restore function and productivity to degraded or destroyed ecosystems. Additionally,
important ecological areas have been set aside and designated for protection including
Significant Ecological Areas by county governments; Environmentally Sensitive Habitat
Areas by the Coastal Commission; State Water Quality Protected Areas (formerly
Areas of Special Biological Significance) by the State Water Resources Control Board
(State Water Board); Ecological Reserves by the California Department of Fish and
Game (DFG); and Critical Habitat by the US Fish and Wildlife Service (USFWS). See
Figure SC-3 Wetlands and critical habitat in the South Coast Region.

Key ecosystems in the Santa Clara Planning Area include the aquatic and riparian
habitats along Ventura and Santa Clara rivers and their tributaries and estuaries. The
primary goal of the Watersheds Coalition of Ventura County is to bring together
stakeholders to develop integrated watershed management strategies and coordinate
ecosystem restoration efforts to achieve long term sustainability of local water resources.
Ongoing projects and programs include land acquisition for protection and restoration
of habitat areas; ecosystem restoration projects to remove barriers to steelhead passage,
restore sediment transport and natural hydrologic regimes on the river, and restore
riparian and wetland habitats; and remove the invasive giant reed (Arundo donax) from
local rivers and tributaries.

Key ecosystems in the Metropolitan Los Angeles Planning Area include intermittent
canyons in the inland San Gabriel Mountains and coastal Santa Monica Mountains.
Because of extensive development in the Los Angeles area, the physical and hydrologic
landscape has been irreversibly altered. Nevertheless, opportunities for aquatic and
riparian restoration, wetlands enhancement, and habitat creation are being actively
pursued. Ecosystem protection efforts are under way in the San Gabriel River
headwaters in Angeles National Forest.

Key ecosystems in the Santa Ana Planning Area include the upper Newport Bay and the
constructed wetlands behind Prado Dam. Seven Oaks Dam, and Hemet/San Jacinto. The
Santa Ana Watershed Project Authority (SAWPA) is responsible for many impressive
projects underway or under development within the Santa Ana watershed, including
its 93-mile Santa Ana Regional Interceptor (SARI) pipeline designed to convey non-
reclaimable, high-saline brine out of the watershed, non-native plant removal program,
constructed wetlands, wetland expansion, habitat restoration, and wildlife conservation
and enhancement. Environmental groups such as the Orange County Coastkeeper
are working to restore ecosystem function and improve water quality within coastal
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Figure SC-3 Wetlands and critical habitat in the South Coast Region
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Table SC-I Representative climate data for South Coast planning areas

Planning areas

Santa Clara Metropolitan LA Santa Ana San Diego

Rainfall (inches per year)1 10 to 46 12 to 47 10 to 53 8 to 38

Minimum Temperature (‘F)’ 29 to 54 35 to 55 23 to 54 37 to 54

Maximum Temperature (‘F)’ 55 to 78 52 to 79 48 to 81 63 to 81

Average Eto (feet per year)2 4.6 4.3 4.4 4.5

1. PRISM Group 2008. Averages calculated from 1971 to 2000.

2. California Irrigation Management Irrigation System 2008. Reference Evapotranspiration.

home to hundreds of native plant species. However, invasive species are a major threat
to native species in the area. The San Diego County MSCP effort is implementing
comprehensive programs to protect these resources.

Climate

The coastal and interior valleys of the South Coast region feature Mediterranean
climates characterized by mild, wet winters and warm, dry summers. See Table SC-I for
climate data by planning area. The bordering mountains have climates that range from
Mediterranean to subtropical steppe, with a greater range of maximum and minimum
temperatures and higher precipitation amounts for all seasons. Most of the region’s
precipitation (75 percent) falls between December and March. Average precipitation
can vary greatly along the South Coast, ranging from over 40 inches annually in the
mountains to less than 10 inches annually in the valleys. Although generally dry, the
eastern and southern portions of the region may be impacted in the late summer by
monsoonal thunderstorms which result from low pressure cells in the Southwest. The
region generally experiences substantial climactic variability, with periods of higher
than normal precipitation followed by lower than normal precipitation. Periodic drought
conditions present a challenge to water providers throughout the region as they attempt
to meet growing demands for water.

Precipitation extremes were experienced in the South Coast region between 2000 and
2005. Very dry conditions were experienced in 2002 in the region. At the Los Angeles
Civic Center, 4.4 inches was recorded in water year 2002, which was 30 percent of
normal. At the San Diego Airport, 3.3 inches was recorded, which is 33 percent of
normal. Above average precipitation was recorded in 2005. At the Los Angeles Civic
Center, 37.5 inches was recorded in water year 2005, which was 254 percent of normal.
At the San Diego Airport, 22.6 inches was recorded, which is 222 percent of normal.

Population

In 2005, South Coast Hydrologic Region had the largest population of the state’s
10 hydrologic regions with 19.6 million people. About 54 percent of the state’s total
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Box SC-2 California Native American Tribal Information, South Coast Hydrologic Region

population lives in this region, and 88 percent of the region’s population lives in
incorporated cities. Between 2000 and 2005, the region grew by 1,414,691 people, a
growth of 8 percent over the 5-year period. For historical population data, 1960—2005,
see Volume 5, The 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. A contact list of appropriate Tribes and representatives within
a region is maintained by the Native American Heritage Commission. Box SC-2 lists
information about regional Tribal concerns.

• Demographics: Tribes with historic or cultural ties to the
Central Cost region are primarily the Cahuilla, Cupeno,
Diegueno, Gabrieleno, Kumeyaay, Luiseno, Serrano, and
Tongva (previously referred to collectively as the Mission
Indians).

o The Pala Band, San Luis Rey Indian Water Authority,
aiid the Native American Envirànmental Protection
COalition participate on the San Luis Rey Watershed
Council, orking-with. local jurisdictioils, water distriéts,
àñd non-proflt’àrganizations.

Concerns andPriôrities:o Currently, Tribal landholdings located in this region
include the Barona, Campo, Capitan Grande, Highland
(Serrano), Inaja-Cosmit, Jamul, La Jolla, La Posta,
Mesa Grande, Pechanga, Pala, Pauma-Yuima, Poway
(San Luis Rey), Ramona, Rincon, Riverside (Sherman
Indian Museum), San Fernando (Fernando Tataviam),
San Manuel, San Pasqual, Santa Ana (Juaneno!
Acjachemem), Santa Ysabel, Soboba, Sycuan, and
Viejas reservations, rancherias, and communities.
On the boundary with the Colorado River region are
the Cahuilla, Ewiiaapaayp (Cuyapaipe), Los Coyotes,
Manzanita, and Santa Rosa reservations.

o Tribal water rightsare often “paper water and are not:

linked to actualwãter deliveriesor supplies.

o Water quality for surface-and groundwater resources
along the Mexico border:

Collaborative Efforts:

• Accomplishments:

o Through an agreement with the US Bureau of
Reclamation, the La Jolla Band of Luiseno Mission
Indians received funding to support fire suppression,
increased storage, and the development a drought
contingency plan.

o The San Luis Rey Indian Water Authority is close to
completing a 40-year effort to restore and perfect
senior water rights that were bypassed in 1895 with
the diversion of San Luis Rey River waters into the
Escondido Canal. A 1969 lawsuit led to the 1988 San
Luis Rey Indian Water Rights Settlement Act. The lining
of the All-American Canal, completed in May of 2009,
and the settlement agreement provides the necessary
supplemental water. Funding options are currently being

o Pechanga established a full response fire department
and has mutual and autoaid agreements with the City
of Temecula and the California Department of Forestry,
including access to Pechanga’s two artificial lakes for
supplying aerial water drops in fighting wild fires.

explored for construction of a pipeline, an important
component of actual water deliveries to the reservations.
At present, the final settlement agreement is in a period
of review by the parties.

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.

SC-16 CALIFORNIA WATER PLAN UPDATE 2009



South Coast Hydrologic Region

Economic Drivers

Historically dominated by the aerospace and defense industries, the South Coast region
has diversified into multiple technological fields. Research and development activities
are concentrated within the region’s universities, including UC Los Angeles, University
of Southern California, Caltech, UC Irvine, UC Riverside, and UC San Diego, and
their associated research institutes, as well as countless technology-based companies.
The top industries in the South Coast, according to the US Census Bureau (2006), are:
manufacturing (computers and electronics, transportation equipment, metal fabrication,
food, and apparel); healthcare and social assistance; professional, scientific and technical
services (legal, accounting, architectural/engineering services); and wholesale trade
(grocery, professional and commercial equipment, apparel, machinery).

The tourism industry, which is supported by coastal and beach ecosystems, is a
key economic driver in the South Coast region. The region also includes the largest
port complex in the United States, the adjacent 7,500-acre Port of Los Angeles and
3,200-acre Port of Long Beach, as well as several smaller ports and harbors. In 2003,
merchandise trade passing through the Port of Long Beach was valued at $96 billion:
12 percent of the value of total US international waterbome trade. Coastal and channel
erosion, polluted runoff, and sea level rise are all water resources issues that affect these
important industries.

Though not as high in value as the above industries, the agricultural industry still plays
an important role in the South Coast economy. The top agricultural products in 2005
include: strawberries, assorted nursery products, and citrus.

Land Use Patterns

With over half of the State’s population, urbanization and its associated impacts are
key challenges to future land use and water resources planning. The mild climate and
gentle hiliscapes in the South Coast region have encouraged growth since the first
great development boom of the late 1 880s. Typical land use patterns include urban
development in the coastal plains and interior valleys, with open space maintained in
the mountains. Nearly 40 percent of the South Coast’s land area is urban and suburban
use, which has led to fragmentation of wildlife habitats by urban sprawl and freeways.
Recent urban development has occurred on the coastal plains, valleys, and hillsides of
Ventura, Orange, and San Diego counties and on the remaining undeveloped land in the
Inland Empire. Managed wetlands, reservoirs, and riparian corridors provide pockets
of open space within the urban grid. Historical agricultural areas are giving way to
urbanization. There are numerous Native American reservations in the South Coast
region. See Table SC-2 for information on Tribal lands.

Agricultural land uses remain important in the South Coast region. Important
agricultural areas are the Oxnard Plain and Santa Clara River and Santa Rosa valleys
in Ventura County and several coastal and interior valleys of San Diego County.
Other notable locations include the Chino, Perris, and San Jacinto valleys and near the
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Federal Trust Lands

Campo Reservation (Splits with CR Region,
but mostly in SC)

La Posta Reservation

Manzanita Reservation (Splits with CR Region,
but mostly in CR)

Cuyapaipe Reservation (Splits with CR Region,
but mostly in CR)

Santa Ysabel Reservation (Splits with CR Region,
but almost entirely in SC Region)

Los Coyotes Reservation (Splits with CR Region,
but mostly in SC Region)

Pala Reservation (2 separate locations — one large
and one really small a distance away).

Cabazon Reservation

Santa Rosa Reservation (Splits with CR Region,
but almost entirely in CR Region)

Morongo Reservation (Splits with CR Region,
but is almost entirely in CR Region except for one
small parcel)

San Manuel Reservation

Soboba Reservation

Ramona Reservation

Pechanga Reservation

Pauma-Yuima Reservation

La Jolla Reservation

Reservation Rincon

San Pasqual Reservation

Mesa Grande Reservation

Inaja - Cosmit Reservation

Barona Reservation

Capitan Grande Reservation

Reservation Viejas

Sycuan Reservation

Jamul Village

Volume 3 - Regional Reports

Table SC-2 Tribal lands with acreage, South Coast Hydrologic Region

Acres Tribal owners

16,512 Kumeyaay (Diegueno) Indians

3,556 Kumeyaay (Diegueno) Indians

See CR Region
for acres

See CR Region
for acres

15,526 Diegueno Indians

25,050 Cahuilla and Cupeno Indians

11,893 Cupeno and Luiseño

1,706 Cahuilla Indians of the Cabazon Reservation.

See CR Region
for acres

See CR Region
for acres

658 Serrano Indians

5,915 Luiseno Indians

560 Cahuilla Indians

4,394 Luiseno Indians

5,877 Luiseflo Indians

8,541 Luiseño Indians

4,275 Luiseño Indians

1,380 Kumeyaay (Diegueno) Indians

1,803 Diegueno Indians

880 Diegueno Indians

5,903 Barona Band of Mission Indians

15,753 Today, the Capitan Grande Reservation is owned by Viejas,
Barona, and other non-reservation groups.

1,609 Kumeyaay (Diegueno) Indians

640 Kumeyaay (Dieguefo) Indians

Unknown at this
time

Data taken from the San Diego State University’s online library and information access (http:/Iinfodome.sdsu.edu/researchlguideslcalindians/calinddict.
shtml#a)
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cities of Irvine, Redlands, and Riverside. Total crop acres in 2005 for the region was
242,000 acres; a decrease from 2000 when 280,000 acres was harvested.

In the major agricultural areas, the emphasis was on growing high market value crops.
The Oxnard Plain is still recognized for fresh market vegetables. Citrus and subtropical
fruits are produced in the Santa Clara River Valley and the interior valleys of San Diego
County. Forage crops are still grown in the Chmo, Perris, and San Jacinto Valleys in
support of the dairy industry in Chino.

The South Coast’s watersheds typically do not resemble their natural state due to
urbanization and agricultural practices that have modified waterways and surrounding
habitats. Numerous waterways have been impacted by hydromodification and
channelization. Many streambeds have been lined with concrete to facilitate flood
management, thereby decreasing groundwater recharge. This is a particular problem
for those groundwater basins which have historically been over-pumped, such as in the
Los Angeles River watershed. Bridges and other structures over channelized streams
can slow flow velocity and cause adjacent flood damage, as seen in the Calleguas Creek
watershed. Due to intense urbanization and loss of natural habitat, there is a focus on
conserving the natural areas that remain within the region.

Concern over effective land use planning for reducing wildfire risk and ensuring rapid
response strategies have become more urgent as development continues to move into
urban interface areas. Brush fires in San Diego County in October 2003 burned about
265,000 acres (Cal Fire 2003). Not only was the loss to wildiands severe during this
nightmare, including devastating nearly all of Cuyamaca Rancho State Park, but more
than 5,000 homes and other structures were damaged or completely destroyed. San
Diego County burned again in October 2007, losing 347,000 acres and damaging
2,600 structures (Cal Fire 2007). In 2009, a brush fire in the Angeles National Forest
in Los Angeles County burned over 160,000 acres and damaged 89 structures. Fires
have always been a component of life in California, but the likelihood of fire causing
profound damage for local residents has increased with ongoing urbanization. Planners
and legislators are increasingly looking to understand and manage the South Coast
landscape to reduce such losses.

Regional Water Conditions

The region has developed a diverse mix of local and imported water supply sources,
available in differing amounts throughout the South Coast region. The following
sections provide an overview of regional water conditions.

Environmental Water

Given the arid nature of the region and the flashy nature of storm events, the native
South Coast environment is generally very sensitive to water. Although numerous
structures have been built to alter the natural flows of local water bodies, many efforts
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are under way to restore these damaged environments, protect existing ones, and
develop new ones to replace those that have been lost.

Water supply dedicated to environmental management includes instream flows for
fisheries, aquatic vegetation, and water quality protection. Although environmental water
use is limited in the South Coast region, local agencies have developed beneficial reuse
programs for reclaimed water. Managed wetlands—e.g., Balboa Lake in the Sepulveda
Basin area of Los Angeles County, Hemet/San Jacinto Multi-Purpose Constructed
Wetlands in Riverside County, San Jacinto Wildlife Area in Riverside County, San
Joaquin Marsh along San Diego Creek in Orange County, and Santee Lakes in San
Diego—are maintained through discharge of reclaimed water supplies. Discharges from
upstream wastewater treatment plants (WWTPs) contribute inflows to many of the
region’s coastal lagoons and estuaries. Constructed wetlands along the Santa Ana River,
including lands behind Prado Dam, have effectively demonstrated the ability to reduce
nitrogen levels and recharge the groundwater aquifer. These managed wetlands, fed
by Santa Ana River flows, provide for migratory and resident waterfowl and shorebird
habitat, wildlife diversity, and public education and recreation opportunities. The source
of the wetland flows is assured by the Santa Ana River Stipulated Judgment (overseen
by the Santa Ana River Watermaster) which requires minimum average annual flows and
guaranteed TDS concentrations within the river.

A 31 -mile section of Sespe Creek in the Los Padres National Forest (Ventura County)
was designated by USFWS as a Wild and Scenic River in 1992. Unusual geologic
formations, gorges, and riparian vegetation provide excellent scenic diversity and
recreation opportunities. This stream is considered a rainbow trout fishery and provides
critical habitat for the endangered California condor. Sespe Creek and Bear Creek/Bear
Valley Dam (impounding Big Bear Lake) are both designated as “wild trout waters”
by DFG and are further regulated to maintain appropriate instream habitat conditions
(DFG 2008). These South Coast fisheries are limited by diversions and dams that have
cut off important spawning areas through diminished flows and poor water quality.

Water Supplies

To meet current and growing demands for water, the South Coast region is leveraging
all available water resources: imported water, water transfers, conservation, captured
surface water, groundwater, recycled water, and desalination. Given the level of
uncertainty about water supply from the Delta and Colorado River, local agencies
have emphasized diversification. Local water agencies now utilize a diverse mixture of
local and imported sources and water management strategies to adequately meet urban
and agricultural demands each year. For example, San Diego is projected to produce
approximately 185,000 acre-feet per year of local supplies through water recycling,
desalination, groundwater, and surface storage programs by 2030. By 2021, the area
will receive an additional 277,000 acre-feet per year due to San Diego County Water
Authority-Imperial Irrigation District (SDCWA-IID) water conservation, transfer, and
canal-lining programs. This diverse mix of sources provides flexibility in managing
resources in wet and dry years.
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Imported Water

Water is brought into the South Coast region from three major sources: the Sacramento-
San Joaquin Delta, Colorado River, and Owens Valley/Mono Basin. All three are facing
water supply cutbacks due to climate change and environmental issues. Although
historically imported water served to help the South Coast region grow, it is today relied
upon to sustain the existing population and economy. As such, parties in the South Coast
region are working closely with other regions, the State, and federal agencies to address
the challenges facing these imported supplies. Meanwhile, the South Coast region
is working to develop new local supplies to meet the needs of future population and
economic growth.

State Water Project

The State Water Project (SWP) is an important source of water for the South Coast
region wholesale and retail suppliers. SWP contractors in the region take delivery of
and convey the supplies to regional wholesalers and retailers. Contractors in the region
are the Metropolitan Water District of Southern California (Metropolitan), Castaic
Lake Water Agency (CLWA), San Bernardino Valley Municipal Water District (MWD),
Ventura County Watershed Protection District (VCWPD) (formerly Ventura County
Flood Control District), San Gorgonio Pass Water Agency (SGPWA), and San Gabriel
Valley Municipal Water District. Metropolitan’s contract with the California Department
of Water Resources (DWR) is for 1.91 million acre-feet annually—about half the total
project (see more discussion in Appendix B).

Colorado River System

Another key imported water supply source for the South Coast region is the Colorado
River. California water agencies are entitled to 4.4 million acre-feet annually of
Colorado River water. Of this amount, 3.85 million acre-feet are assigned in aggregate
to agricultural users; 550,000 acre-feet is Metropolitan’s annual entitlement. Until
a few years ago, Metropolitan routinely had access to 1.2 million acre-feet annually
because Arizona and Nevada had not been using their full entitlement and the Colorado
River flow was often adequate enough to yield surplus water. Metropolitan delivers the
available water via the 242-mile CRA and the regional conveyance system. (See more
discussion in Appendix B.)

Owens ValleylMono Basin

High-quality water from the Mono Basin and Owens Valley is delivered through the
Los Angeles Aqueduct (LAA) to the City of Los Angeles. Construction of the original
233-mile aqueduct from the Owens Valley was completed in 1913, with a second
aqueduct completed in 1970 to increase capacity. Approximately 480,000 acre-feet per
year of water can be delivered to the City of Los Angeles each year; however the amount
the aqueducts deliver varies from year to year due to fluctuating precipitation in the
Sierra Nevada Mountains and mandatory instream flow requirements.
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For more information on Diversion of water from Mono Lake has been reduced following State Water Board
Water Supply and Suppliers Decision 1631 and exportation of water from the Owens Valley is limited by the Inyo
in the South Coast Region, Los Angeles Long Term Water Agreement (and related MOU) and the Great Basin Air
see Appendix B. Pollution Control District/City of Los Angeles MOU (to reduce particulate matter air

pollution from the Owens Lake bed).

Other Water Transfers

Prior to 1991, water transfers within the South Coast region had been limited to transfers
of annual groundwater basin rights (which continue to occur). Recently, municipal
population growth and the need for water supply reliability have resulted in the growth
of water transfer agreements. Metropolitan participates in multiple water exchange
and storage programs, including agreements with Semitropic Water Storage District
(WSD), Arvin-Edison WSD, San Bernardino Valley MWD, Kern-Delta Water District,
Mojave Water District, and the Governor’s Water Bank. CLWA has executed long-term
transfer agreements with the Buena Vista and Rosedale-Rio Bravo WSDs (see Section,
Relationship with Other Regions).

In 1998, SDCWA entered into a transfer agreement with Imperial Irrigation District
(lID) to purchase conserved agricultural water. Through the agreement, SDCWA
received 50,000 acre-feet in 2007. This quantity will increase in 10,000 acre-feet
increments annually up to 200,000 acre-feet per year in 2021 and then remain fixed
for the duration of the 75-year agreement. Metropolitan conveys the transfer water to
SDCWA via an exchange agreement.

The Colorado River Water Delivery Agreement: Federal Quantification Settlement
Agreement of 2003 (QSA) has resulted in the movement of supplies between the
Colorado River and South Coast regions.

Local Surface Water

Local surface capture plays an important water resource role in the South Coast region.
More than 75 impound structures are used to capture local runoff for direct use or
groundwater recharge, operational or emergency storage for imported supplies, or flood
protection. While precipitation contributes most of the annual volume of streaniflow to
the region’s waterways, urban runoff, wastewater discharges, agricultural tailwater, and
surfacing groundwater are the prime sources of surface flow during non-storm periods.
The South Coast has experienced a trend of increasing dry weather flows during the
past 30 years as the region has developed, due to increased imported water use and
associated urban runoff. (See more discussion in Appendix B.)

Groundwater

During the first half of the 20th century, groundwater was important factor in the
expansion of the urban and agricultural sectors in the South Coast region. Today,
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it remains important for the Santa Clara, Metropolitan Los Angeles and Santa Ana
planning areas, but only a small source for San Diego. Court adjudications, recharge
operations, and other management programs are helping to maintain the supplies
available from many of the region’s groundwater basins. Since the 1 950s, conjunctive
management and groundwater storage has been utilized to increase the reliability
of supplies, particularly during droughts. Using the region’s other water resources,
groundwater basins are being recharged through spreading basins and injection wells.
During water shortages of the imported supplies, more groundwater would be extracted
to make up the difference. Water quality issues have impacted the reliability of supplies
from some basins. However, major efforts are underway to address the problems and
increase supplies for these basins. (See more discussion in Appendix B.)

Recycled Water

In the South Coast region, recycled water is becoming increasingly valuable given
its reliability and cost-effectiveness as compared to tapping other water supplies. In
addition to extending conveyance systems to deliver recycled water for non-potable uses
(i.e., purple pipe), the region is leading implementation of groundwater recharge and
reservoir augmentation with recycled water (i.e., indirect potable reuse, IPR). (See more
discussion in Appendix B.)

Desalination

Desalination is being implemented in the South Coast region not only to help meet local
water supply needs, but also to manage salinity levels and associated impacts on the
environment. In the Santa Clara and Santa Ana planning areas, desalination is focused
on brackish groundwater treatment. Large-scale seawater desalination facilities are
moving through the approval process in the Santa Ana Planning Area. A large-scale
seawater desalination facility has recently been approved in the San Diego Planning
Area, and seawater desalination is being pursued in earnest in the Metropolitan Los
Angeles Planning Area. (See more discussion in Appendix B.)

Urban Water Conservation

Water conservation is a fundamental component of the South Coast region’s water
management planning. Water agencies in the South Coast have been aggressively
implementing water conservation since the 1 990s. Many local water agencies
are signatories to the California Urban Water Conservation Council (CUWCC)
Memorandum of Understanding (MOU) for urban water conservation and also have
adopted Urban Water Management Plans to ensure water supply reliability during
normal, dry, and multiple dry years. These agencies implement the best management
practices (BMPs) and demand management measures contained in those documents.
The backbone of Metropolitan’s conservation program is the Conservation Credits
Program (CCP), initiated in 1988, that contributes $195 per acre-foot of water conserved
to assist member agencies in pursuing urban BMPs and other demand management
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opportunities. All of the region’s water suppliers have water conservation programs
for their customers which feature residential and commercial water saving tips, rebates
for water efficient purchases (e.g., low-flow toilets, high-efficiency clothes washers,
weather-based irrigation controllers), and tools for implementing landscape/garden
improvements. Local agencies are also developing water conservation master plans and
conservation rate structures as well as working closely through Integrated Regional
Water Management (IRWM) planning efforts to develop coordinated water efficiency
programs. (See more discussion in Appendix B.)

Water Uses

Urban Water Use

The South Coast Hydrologic Region is the most populous and urbanized region in
California. In some portions of the region, water users consume more water than is
locally available, which has resulted in an overdraft of groundwater resources and
increasing dependence on imported water supplies. The distribution of water uses,
however, varies dramatically across the South Coast’s planning areas. As a result of
recent droughts, South Coast water users have generally become more water efficient.
Municipal water agencies are engaged in aggressive water conservation and efficiency
programs to reduce per capita water demand. As a result of changes in plumbing codes,
energy and water efficiency innovations in appliances, and trends toward more water
efficient landscaping practices, urban water demand has become more efficient.
(Read about the region’s urban water conservation above under Water Supply and in
Appendix B.)

Agricultural Water Use

Despite vast urbanization within the South Coast, about 240,000 acres of irrigated crops
were harvested in 2005. Agricultural activities accounted for approximately 12 percent
of the overall use in the region. In the main agricultural areas on the South Coast,
growers are very conscious about the amount of water needed to produce a marketable
crop and strive to be as efficient as possible. The largest area of concentrated row
crops (35,000 acres of harvest produce) is in Ventura County. Although sprinkler and
furrow irrigation is still used on several truck crops (celery, cabbage and broccoli), drip
irrigation is used almost exclusively for other kinds of vegetable crops (lettuce, peppers,
and tomatoes). In recent years, improvements in surface drip technology have permitted
growers to use drip tape for consecutive years without a decrease in effectiveness.
Additionally, many of the large-scale citrus and avocado operations in Ventura and San
Diego counties are irrigated with micro-sprinkler systems. Improved technology has
allowed growers to more accurately distribute water to the individual trees; pressure
compensating valves and emitters have enabled growers to irrigate on steep slopes
with better precision. Maximizing agricultural irrigation systems lowers the growers’
irrigation demands.
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Figure SC-4 South Coast Hydrologic Region water balance summary, 1998-2005
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Water Balance Summary

Figure SC-4 sununarizes 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 variation in the horizontal bars for wet (1998) and dry (2002)
years, the distribution of the dedicated supply sources (right side of Figure SC-4)
can change significantly based on the wetness or diyness of the water year. The more
detailed numerical information about the developed water supplies and uses is presented
in 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.
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For the South Coast region, urban water uses are the largest component of the developed
water supply, while agricultural water use is a smaller but significant portion of the total.
There is very little dedicated water required for instream flows within this region. The
water supply portion of Figure SC-4 also indicates that imported water supplies and
groundwater are the major components of the water supply for this region, with minor
supplies from local surface waters and recycled water.

Table SC-3 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 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, while 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 other
states, 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 SC-3, 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

Water quality is a key issue in the South Coast region. Population and economic
growth not only affect water demand, but add contamination challenges from increases
in wastewater and industrial discharges, urban runoff, agricultural chemical usage,
livestock operations, and seawater intrusion. Urban and agricultural runoff can
contribute to local surface water sediment from disturbed areas; oil, grease, and toxic
chemicals from automobiles; nutrients and pesticides from turf and crop management;
viruses and bacteria from failing septic systems and animal waste; road salts; and
heavy metals. Three areas that are receiving intense interest are nonpoint source (NPS)
pollution control, salinity management, and emerging contaminants.

Three Regional Water Quality Control Boards (Regional Water Boards) have jurisdiction
in the South Coast: Los Angeles (Region 4), Santa Ma (Region 8), and San Diego
(Region 9). Each Regional Water Board identifies impaired water bodies, establishes
priorities for the protection of water quality, issues waste discharge requirements, and
takes appropriate enforcement actions within in its jurisdiction (Figure SC-5). Specific
water quality issues within the South Coast include beach closures, contaminated
sediments, agricultural discharges, salinity management, and port and harbor discharges.
Outside the region, high salinity levels and perchiorate contamination contribute to
degraded Colorado River supplies, while seawater intrusion and agricultural drainage
threaten SWP supplies.
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Figure SC-5 Impaired water bodies in South Coast Hydrologic Region
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Nonpoint Source Pollution Control

All NPS pollution is currently regulated through either the National Pollutant Discharge
Elimination System (NPDES) Permitting Program or the Coastal Non-point Pollution
Control Program. All three Regional Water Boards issue municipal, industrial, and
construction NPDES permits with the goal of reducing or eliminating the discharge
of pollutants into the storm water conveyance system. The coastal program requires
the US Environmental Protection Agency and National Oceanic and Atmospheric
Administration to develop and implement enforceable BMPs to control non-point source
pollution in coastal waters. Further, the Los Angeles and San Diego Regional Water
Boards have adopted conditional waivers for discharges from irrigated agricultural
lands, which require farmers to measure and control discharges from their property.

SC-28 CALIFORNIAWATERP1ANUPDA1E2OO9



South (oast Hydrologic Region

South Coast agencies have recently begun to implement Low Impact Development
(LID) as a way of improving water quality through sustainable urban runoff
management. LID practices include: bioretention and rain gardens, rooftop gardens,
vegetated swales and buffers, roof disconnection, rain barrels and cisterns, permeable
payers, soil amendments, impervious surface reduction, and pollution prevention
(SWRCB 2008). The Los Angeles and San Diego Regional Water Boards have
both incorporated LID language into Standard Urban Storm Water Mitigation Plan
requirements for municipal NPDES permits.

Salinity Management

Surface and groundwater salinity is an ongoing challenge for South Coast water
supply agencies. Higher levels of treatment are needed following long-range import
of water supplies, as TDS levels are increased during conveyance. Salinity sources in
local supplies include concentration from agricultural irrigation, seawater intrusion,
discharge of treated wastewater, and recycled water. Metropolitan depends on blending
the higher salinity CRA supply at Parker Dam with the lower salinity SWP supply to
maintain 500 milligrams per liter (mgIL) TDS or lower. The City of San Diego 2006
Water Quality Report shows average TDS for three water treatment plants using blended
supplies ranging from 442 to 465 parts per million (ppm). Further, seawater intrusion
and agricultural drainage threatens to increase the salinity of SWP supplies. Reduced
surface water quality would require additional or upgraded demineralization facilities.
Increased salinity also reduces the life of plumbing fixtures and consequently increases
replacement costs to customers.

Groundwater quality has also been degraded by a long history of groundwater
overdrafting and subsequent seawater intrusion. Orange County Water District (OCWD),
Water Replenishment District of Southern California (WRD), and Los Angeles County
Department of Public Works (LACDPW) operate groundwater injection programs
to form hydraulic barriers that protect aquifers from seawater intrusion. Brackish
groundwater treatment occurs throughout the Santa Clara and Santa Ma planning areas.
Various local agencies have developed salinity and nutrient management plans to reduce
salt loading. For example, the Chino Basin Watermaster developed an Optimum Basin
Management Plan (1999) to develop the maximum yield of the basin while protecting
water quality. Further development of IPR/groundwater recharge programs within the
South Coast may exacerbate groundwater salinity and require additional technological
advances in desalination.

Potential Contaminants

Chemical and microbial constituents that have not historically been considered as
contaminants are increasingly present in the environment due to municipal, agricultural,
and industrial wastewater sources and pathways. Established and emerging contaminants
of concern to the region’s drinking water supplies include pharmaceuticals and personal
care products; disinfection byproducts; those associated with the production of rocket
fuel, such as perchlorate and nitrosodimethylamine; those that occur naturally, such
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as arsenic; those associated with industrial processes, such as hexavalent chromium;
and methyl tertiary butyl ether (MTBE), a gasoline additive. WWTPs are not currently
designed to remove these emerging contaminants. However, Metropolitan, the National
Water Resources Institute, and OCWD are studying the occurrence of emerging
constituents in the Santa Ana River, SWP, and Colorado River water. Also, SAWPA
is facilitating a task force of watershed stakeholders that is investigating emerging
constituents as part of a voluntary cooperative agreement with the Santa Ana Regional
Water Quality Control Board.

Planning Area Impairments

Water quality issues within the Santa Clara and Metropolitan Los Angeles planning
areas (Los Angeles Regional Water Board) stem from a range of sources, including
industrial and municipal operations, flow diversion, channelization, introduction of
non-native species, sand and gravel operations, natural oil seeps, dredging, spills from
ships, transient camps, and illegal dumping. Over time, these practices have resulted in
the bioaccumulation of toxic compounds in fish and other aquatic life, instream toxicity,
eutrophication, beach closures, and a number of Clean Water Act 303(d) listings. Water
bodies within this planning area have been listed for metals, pesticides, nitrates, trash,
salinity, and pH. The Regional Water Board is developing Total Maximum Daily Loads
(TMDLs) for nutrients, pathogens, trash, toxic organic compounds, and metals (Los
Angeles Regional Water Board 1994; 2007).

Key issues within the Santa Ma Planning Area (Santa Ana Regional Water Board)
include: nitrogenlTDS due to flow diversion; nitrogenlTDS associated with past
agricultural activities and dairies in the Chmo Basin; and pathogen issues from
urbanization impacting river and coastal beaches, and past contamination of
groundwater basins from perchlorate which is related to rocket fuel disposal and
fertilizer use. Water bodies within this planning area typically have nutrient issues,
including organic enrichment, low dissolved oxygen, and algal blooms. These are
particular problems in Big Bear Lake and Lake Elsinore. Water quality issues also
include pathogens, metals, and toxic organic compounds in the lower watershed due to
urbanization and agricultural activities. TMDLs have been developed throughout the
Santa Ana River and San Jacinto River watersheds for nutrients and pathogens. Along
the Newport coast, TMDLs are in place for metals, nutrients, pathogens, pesticides
priority organics, and siltation (Santa Ana Regional Water Board 1994; 2001).

The Chino Basin maintains a large concentration of dairy operations along with
livestock. Runoff from the dairies contributes nitrate, salts, and microorganisms to both
surface water and groundwater. Since 1972, the Santa Ma Regional Water Board has
issued waste discharge requirements to the dairies in this basin. Groundwater quality in
this basin is integrally related to the surface water quality downstream in the Santa Ma
River, which in turn serves as a source for groundwater recharge in Orange County.

The San Diego Planning Area (San Diego Regional Water Board) is primarily concerned
with the quality of coastal water bodies. Agricultural operations, urban runoff, marinas
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and boating, and hydromodification all pose a threat to coastal water quality. Several
shorelines within this region are Clean Water Act 3 03(d) listed for pathogens, and a
number of estuaries and lagoons are listed for nutrients, sediments, pathogens, and
metals. TMDLs are under development for several lagoons for nutrients/eutrophication,
sedimentation/siltation, TDS, and bacteria. A shoreline TMDL is being created for
indicator bacteria as well. The bays and harbors in the region are Clean Water Act 303(d)
listed for sediment toxicity, pathogens, pesticides, benthic community effects, copper,
lead, and toxic organics. As with the rest of the South Coast, the lakes and reservoirs
within the region are affected by nutrients, metals and pH, and rivers are streams are
commonly listed for nutrients, pathogens, metals, pesticides, toxic organics, and salinity
(San Diego Regional Water Board 1994; 2002).

The Tijuana River watershed poses a unique challenge water quality control as the
upper watershed lies within Mexico. Urban runoff and untreated wastewater discharges
from Mexico have created significant water quality impacts within the lower watershed.
The river and its estuary have issues with nutrients, debris, bacteria, low dissolved
oxygen, synthetic organics, pesticides, and metals. The Tijuana River Bi-national Vision
is a project meant to identify these water quality issues and define ways to bring the
watershed to an ideal state.

Project Operations

The South Coast region maintains one of the most far-reaching systems of water
management in the world. This includes facilities to convey imported water to the
region; capture, store, and treat water supplies within the region; and deliver water
throughout the region. The following paragraphs describe major water supply
infrastructure that deliver imported water to the South Coast region (Figure SC-6).
Protection of this infrastructure from earthquakes and other major catastrophes is an
essential component of water management.

The California Aqueduct is 444 miles long, owned and operated by DWR, and carries
SWP supplies to water agencies throughout California. The aqueduct begins at the Delta
and flows by gravity south through the Central Valley to the Edmonston Pumping Plant,
where it is pumped 1,926 feet over the Tehachapi Mountains. Once it has crossed the
Tehachapis, the aqueduct divides into two branches—the West and the East. The East
Branch feeds Lake Palmdale, Lake Perris, and the San Gorgonio Pass area, and the West
Branch heads toward Pyramid Lake and Castaic Lake in the Angeles National Forest to
supply the western Los Angeles basin. The SWP consists of pumping and power plants
(6.5 billion KWh generated annually); 21 reservoirs (5.8 million acre-feet capacity);
storage tanks; and canals, tunnels, and pipelines (DWR 2008b).

The CRA is 242 miles long, owned and operated by Metropolitan, and conveys
Colorado River water to Southern California. The CRA diverts water from the Colorado
River at Lake Havasu on the California-Arizona border and conveys it west across the
Mojave and Colorado deserts to Lake Mathews in western Riverside County. The CRA
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Figure SC-6 Statewide project operations

-

4 -7,

¼

. ‘4
Colora4o River

Aqueduct

03 South Coast Boundary

Aqueducts

San Diego
Aqueducts

- All Amencan
Canal

was constructed between 1933 and 1941 to ensure a steady supply of drinking water
to Los Angeles. The aqueduct consists of 2 reservoirs, 5 pumping plants, 63 miles of
canals, 92 miles of tunnels, and 84 miles of buried conduit and siphons.

The Los Angeles Aqueducts comprise two aqueducts. The first LAA (or the Owens
Valley aqueduct) was completed 1913 and the second LAA was completed 1970. The
first LAA was designed to deliver water from the Owens River near Independence to
the City of Los Angeles. The second LAA, which added transport capacity in order to
exhaust the city’s water rights from the Mono Basin, starts at the Haiwee Reservoir just
south of Owens Lake. Running roughly parallel to the first aqueduct, it carries water
137 miles to the City of Los Angeles.

The San Diego Aqueducts, with two branch lines, make up the backbone of the SDCWA
system. The five pipelines in the two aqueducts have a combined capacity of 826 cubic
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feet per second (cfs). The first aqueduct (Pipelines 1 and 2) extends 70 miles from the
CRA near San Jacinto to San Vicente Reservoir. Constructed by the Navy Department
and US Bureau of Reclamation (USBR) from 1945 to 1954, the two pipelines share
common tunnels and inverted siphons. The 94-mile second aqueduct (Pipelines 3 and 4)
were constructed from 1957 to 1979 and are operated separately. Pipeline 3 extends
from the CRA to Lower Otay Reservoir, and Pipeline 4 terminates at San Diego’s
Alvarado Treatment Plant near Lake Murray. Metropolitan owns and operates the
northern portions of the pipelines; the delivery point to SDCWA is located six miles
south of the San Diego-Riverside county line (USBR 2008a).

Water Governance

Water governance is undertaken by various federal and State agencies, the courts, and
sanctioned regional organizations to manage critical imported water and groundwater
supplies, as well as coordinate flood management. As described in this report, there are
hundreds of water supply agencies within the South Coast region. In addition, regional
partnerships have been established by South Coast agencies to further collaborate on
strategic water resources planning and implementation.

DWR administers long-term imported water supply contracts with 29 agencies for SWP
supplies. In return for State financing, operation, and maintenance of SW? facilities,
the agencies contractually agree to repay all associated capital and operating costs. The
Colorado River is managed and operated by USBR under numerous compacts, federal
laws, court decisions and decrees, contracts, and regulatory guidelines collectively
known as the “Law of the River” (Table SC-4). This collection of documents apportions
the water and regulates the use and management of the Colorado River among the
seven basin states and Mexico. LADWP owns and operates the LAAs for conveyance
of imported water from the Owens Valley to the City of Los Angeles. Metropolitan,
the largest SWP contractor and primary South Coast wholesaler, delivers an average of
1.4 million acre-feet or more of SWP and CRA supplies (depending on the availability
of surplus water) to its 26 cities, water districts, and a county authority. In fiscal
year 2007-2008, SDCWA, the largest of Metropolitan’s members, purchased about
593,500 acre-feet, or about 25 percent of Metropolitan’s deliveries.

Groundwater adjudication limits the amount of groundwater that can be extracted by
all parties based on a court-determined safe yield of the basin. A watermaster is then
appointed by the court to administer the judgment. There are 13 court adjudications
for groundwater basins in the South Coast, including Central Basin, Chino Basin,
Cucamonga Basin, Goleta Basin, Main San Gabriel Basin, Puente Basin, Raymond
Basin, San Bernardino Basin Area, Santa Margarita River watershed, Santa Paula Basin,
Six Basins, Upper Los Angeles River, and the West Coast Basin.

Three Regional Water Boards manage water quality for the region by setting
standards, issuing waste discharge requirements, determining compliance with those
requirements, and taking appropriate enforcement actions. Each Regional Water Board
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Table SC-4 Key elements of the Law of the Colorado River

Document Date Main Purpose

Colorado River Compact 1922 The Upper and Lower Basin are each provided a basic apportionment of
7.5 MAF annually of consumptive use. The Lower Basin is given the right to
increase its consumptive use by an additional 1.0 MAF annually.

Boulder Canyon Project Act 1928 Authorized USBR to construct Hoover Dam and the All-American Canal
(including the Coachella Canal), and gave congressional consent to
the Colorado River Compact. Apportioned the Lower Basin’s 7.5 MAF
among the states of Arizona (2.8 MAF), California (4.4 MAF), and Nevada
(0.3 MAF). Provided that all users of Colorado River water stored in Lake
Mead must enter into a contract with USBR for use of the water.

California Limitation Act 1929 Confirmed California’s share of the 7.5 MAF Lower Basin allocation to
4.4 MAF annually, plus no more than half of any surplus waters.

California Seven-Party Agreement 1931 An agreement among seven California water agencies/districts to
recommend to the Secretary of Interior how to divide use of California’s
apportionment among the California water users.

US-Mexican Water Treaty 1944 Apportions Mexico a supply of 1.5 MAF annually of Colorado River water,
except under surplus or extraordinary drought conditions.

US Supreme Court Decree in 1964, Rejected California’s argument that Arizona’s use of water from the Gila
Arizona v. California, et al. supplemented 1979 River, a Colorado River tributary, constituted use of its Colorado River

apportionment. Ruled that Lower Basin states have a right to appropriate
and use tributary flows before the tributary co-mingles with the Colorado
River. Mandated the preparation of annual reports documenting the uses
of water in the three Lower Basin states. Quantifies tribal water rights for
specified tribes, including 131,400 afy for diversion in California. Quantified
Colorado River mainstream present perfected rights in the Lower Basin
states.

Colorado River Basin Project Act 1968 Authorized construction of the Central Arizona Project. Requires Secretary
of the Interior to prepare long-range operating criteria for major Colorado
River reservoirs.

Criteria for Coordinated Long- 1970, Provided for the coordinated operation of reservoirs in the Upper and
Range Operation of Colorado amended 2005 Lower Basins and set conditions for water releases from Lake Powell and
River Reservoirs Lake Mead.

Colorado River Water Delivery 2003 Complex package of agreements that, in addition to many other important
Agreement: Federal Quantification issues, further quantifies priorities established in the 1931 California
Settlement Agreement of 2003 Seven-Party Agreement and enables specified water transfers (such as the

water conserved through lining of the All-American and Coachella canals to
SDCWA) in California.

Source: Adapted from USBR 2008c

identifies impaired water bodies and establishes priorities for the protection of surface
water quality.

Regional planning has been advanced by IRWM introduced by DWR and the State
Water Board. Regional planning efforts bring together water supply, wastewater, flood
control, and environmental stakeholders to identify water management challenges,
reduce conflicts, and develop the region’s diversified water management portfolios.
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Flood Management

Flood Hazards

Flooding in the South Coast region is predominately from winter storms. Precipitation
over short periods can produce large amounts of water in the steep upper watersheds,
often leading to very sudden and severe flooding of developed lowland areas. Debris
flows are also a common occurrence during the winter months. Seasonal fires denude the
watersheds of their vegetation, and can leave steep terrain vulnerable to winter storms.
Thunderstorms are infrequent in the region and typically only occur at lower elevations
during the winter months. Very little snow makes its way into this region and therefore
has a marginal impact on flood events.

Representative hazards currently facing the region are listed below (for specific
instances, see Challenges).
• Some existing culverts and channels do not have sufficient capacity to carry flow

resulting from the event having 1 percent probability of occurrence in any year.
• Flood infrastructure is aging, leading to deterioration and costly maintenance.
• Population growth and the ensuing development increase the area of impervious

surface without sufficient mitigation, increasing peak runoff.
• Development occurs in the floodplain of the 1 percent event without sufficient

mitigation, causing increased flood damage risk.
• Development has resulted in poorly placed, flood-vulnerable structures.
• Unmanaged vegetation has reduced flood flow capacity at some locations.
• Clogged rivers, channels, and conveyance structures exacerbate flood risk.
• Existing properties are vulnerable to uncontrolled hillside sheet flow.
• Reservoir siltation has reduced flood storage capacity.
• Some debris basins do not have adequate capacity to capture the anticipated

mudflows.
• Some dams do not meet current State seismic, spiliway or other structural

requirements.
• Wildfires may denude steep slopes, which are then vulnerable to increased runoff

and debris flow during ensuing storms.

Figure SC-7 illustrates the 100- and 500-year floodplains identified by the Federal
Emergency Management Agency (FEMA).

Historic Floods

The South Coast region has experienced many floods over the past 200 years.
Significant floods occurred in 1810, 1861-62, 1884, 1914,1916,1925,1928,1938,
1969, 1978, 1980, and 1992.

The highest storm discharges on record have occurred on the Los Angeles River at Long
Beach (128,700 cfs), the Santa Clara River at Montalvo (165,000 cfs), the Santa Ana
River at Prado Dam (100,000 cfs), the San Diego River at Fashion Valley (75,000 cfs),
and Sespe Creek near Fillmore (85,300 cfs).
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Figure SC-7 FEMA floodplains in the South Coast region
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For more information on these floods see Appendix A, Flood Management. Flood
records for selected flood-producing streams are listed in Appendix A in Table SCA- 1,
Record floods for selected streams.

Flood Governance

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

Federal Local

• Federal Emergency Management Agency • Los Angeles County Department of Public Works—
Watershed Management Division

• National Weather Service
• Los Angeles County Flood Control District

• Natural Resources Conservation Service
• Orange County Flood Control District

• US Geological Survey

• Riverside County Flood Control and Water
• US Army Corps of Engineers Conservation District

Tribal
• San Bernardino County Flood Control District

• Tribal governments of the region
• San Diego County Flood Control District

State
• Ventura County Watershed Protection District

• California Conservation Corps
• County and city emergency services units

• California Emergency Management Agency
• County and city planning departments

• Department of Corrections
• County and city building departments

• Department of Forestry and Fire Protection
• Local flood maintenance organizations

• Department of Water Resources
• Local conservation corps

• Local emergency response agencies

• Local initial responders to emergencies

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, maintenance), Land Use Management (regulation, flood insurance), and
Disaster Preparedness, Response, and Recovery (information and education, event
management).

Structural Approaches

Constructed Facilities. The urban development that supports the South Coast’s
vast population produces many challenges for local flood control agencies. Flood
control projects accommodate changing conditions by protecting life, property, public
infrastructure, and watercourses from potential damage associated with storm flows and
floods. County flood control districts in each of the six counties accomplish these goals
through floodplain management, construction of flood control infrastructure, mapping,
and development of flood control ordinances. Replenishment of local groundwater
aquifers is also a major activity of the flood management agencies. Federal support for
these efforts comes through project financing and construction by the US Army Corps
of Engineers (USACE). Smaller watershed-related projects often have the support of
Natural Resources Conservation Service (NRCS).
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The South Coast region has one of the highest densities of flood control and water
conservation structures in the state. Channels have been modified and realigned on
many of the waterways to provide improved conveyance for floodflows. There is an
extensive network of flood storage facilities throughout the region. Debris basins along
many of the waterways provide protection against sedimentation, a major cause of flood
damage. Many miles of levees provide flood protection to areas historically inundated
by floodwaters.

The USACE Santa Clara River Project in the Santa Clara Planning Area includes
levees on the Santa Clara River protecting Oxnard and Port Hueneme, and an improved
channel on Santa Paula Creek at Santa Paula. Other USACE projects include levees
on the Ventura River at Ventura and a debris basin and channel on Stewart Creek near
Ojai. NRCS has provided construction funding for projects including a debris basin,
spillways and channel work at Beardsley Wash and channel improvements on Revolon
Slough, both in the Oxnard Plain and owned by Ventura County Watershed Management
District; and sediment basins, debris dams, levees, channels, and spillways on Calleguas
and Conejo creeks, Arroyo Simi, Arroyo Las Posas, and tributaries near Camarillo,
Somis, Moorpark, and Simi Valley, all part of another project of Ventura County
Watershed Management District.

In the Metropolitan Los Angeles Planning Area, the LACDPW, in cooperation
with USACE, constructed one of the largest flood control projects ever built for a
metropolitan area. The Los Angeles County Drainage Area Project includes
20 reservoirs, 90 debris basins, 458 miles of improved channels, and 1,424 separate
storm drains. Included in the Los Angeles County Drainage Area (LACDA) project are
the Sepulveda Dam on the Los Angeles River, Hansen Dam on Tujunga Wash, Santa Fe
Dam on the San Gabriel River, Lopez Dam on Pacoima Wash, and the Whittier Narrows
Dam on the San Gabriel River and Rio Hondo. Apart from LACDA, LACDPW also
operates and maintains Big Dalton, Santa Anita, Big Tujunga, Cogswell, Devil’s Gate,
Live Oak, Eaton Wash, Pacoima, San Dimas, Puddingstone, Puddingstone Diversion,
San Gabriel, and Thompson Creek reservoirs, all providing flood protection for the
greater Los Angeles area.

USACE constructed conduit and channel at Kenter Canyon near Santa Monica. NRCS
provided construction funding for many LADPW channel projects in the San Fernando
Valley, including Aliso Creek, Arroyo Calabasas, Bell Creek, Browns Creek, Bull Creek,
Limekiln Creek, Lower East Canyon, Santa Susana Creek, Upper East Canyon, and
Wilbur Creek.

The USACE collaborated with the Orange County Flood Control District to develop
major flood protection systems collectively called the Santa Ana River Basin and
Orange County (SAROC) projects in the Santa Ana Planning Area. The SAROC
projects include seven dams, one dam enlargement, ten channel modifications, three
new channels, levees on five waterways, and bank protection. Dams include Brea and
Fullerton protecting Fullerton, Prado and Seven Oaks protecting urban Orange County,
and Carbon Canyon protecting Anaheim and Los Alamitos. USACE also constructed
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San Antonio Dam, protecting the Ontario-Pomona area, and Orange County Flood
Control District built Villa Park Dam for Orange County urban areas. SAROC also
includes levees, improved channels, bypasses, debris basins, detention basins, groins,
revetment, bank stabilization and floodplain management. Separately from SAROC,
Riverside County Flood Control and Water Conservation District constructed, operates
and maintains Allesandro, Box Springs, Harrison Street, Prenda, Sycamore, and
Woodcrest dams to reduce flood risk in Riverside; and Pigeon Pass Dam to protect
Moreno Valley. The City of Riverside contributed Mockingbird Dam. At Lake Elsinore,
USACE constructed facilities to increase flood control storage in the lake.

USACE also constructed improved channels and a storage basin on Santiago Creek
at Santa Ana and levees, an improved channel, and revetment on City Creek at San
Bernardino.

In the San Diego Planning Area there is substantial investment in non-storage flood
control projects. USACE has constructed levees or improved channels on the San Diego
River, the Sweetwater River, and Rose Creek at San Diego, the San Luis Rey River in
the San Luis Rey Valley, Los Coches Creek at Lakeside, and Telegraph Canyon Creek
at Chula Vista. Internationally, a USACE project on the Tijuana River in the San Diego
area protects property in Tijuana, Mexico. NRCS has provided construction funds for
City of Vista channel improvements on Buena Vista Creek near Vista and a City of
Escondido flood control reservoir and channels on Escondido Creek near Escondido.

Local sponsors and descriptions for reservoirs and non-storage flood control facilities
in the region are listed in Appendix A in Table SCA-3, Flood control facilities. Also in
Appendix A, Figure SCA- 1 is a schematic of the LACDA project, and Figure SCA-2
depicts the SAROC projects.

Coordination and Reservoir Operations. There are no formal overall agreements for
operation of flood protection facilities in the region. However, major drainage areas
often drain separately to the ocean and are served by coordinated systems developed
by USACE and a single local flood control entity. LADPW and USACE coordinate
closely on the operation of the LACDA project and upstream reservoirs. Orange County
Flood Control District and USACE also coordinate closely for operation of the SAROC
system. In Riverside County, most flood control reservoirs are operated by a single
agency, Riverside County Flood Control and Water Conservation District.

For most larger flood control reservoirs in California, USACE has participated with a
federal contribution to the cost of the flood control space. Whether federally financed or
not, the reserved space in multipurpose reservoirs is most often defined by a trapezoidal
diagram of volume required versus date, modified by conditions in the latter part of
flood season. Generally, the diagrams require a flood space reservation increasing
from zero from the beginning of the flood season, invariant with date during mid
season, and decreasing to zero again at season’s end. Superimposed on these diagrams
are modifications based on either an antecedent precipitation index (API) or a runoff
forecast. The index-controlled diagrams are usually decreased from the trapezoid and
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shortened in time during drier years, beginning in mid-season. The runoff-controlled
diagrams increase the trapezoid and extend it in time for the greater runoff forecasts.
Single-purpose flood control reservoirs are kept as low as possible. For any reservoir,
there are usually downstream controls of various kinds on evacuation rates.

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

Maintenance. Maintenance of flood control works is a critical activity which preserves
the integrity of the facilities, ensuring continued protection for the public. This effort is
made more difficult by two factors: (1) Lack of adequate financing for many installations
is the result of tax-management efforts of the late 20th century that have placed controls
on former sources of revenue, and (2) Heightened public awareness of the environment
has resulted in new regulations making the permitting process lengthy and expensive.
Compounding the problem, deferred maintenance can cause establishment of new
habitat which then must be protected.

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. Most USACE projects are maintained by the sponsoring local
maintenance agency, but dams in particular may be exceptions. In this region, Hansen
Dam, Lopez Dam, Santa Fe Dam, Sepulveda Dam, Whittier Narrows Dam, Prado Dam,
Carbon Canyon Dam, San Antonio Dam, and the international Tijuana River levees and
channel improvements 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. The local constructing
agency maintains non-federal projects in this region.

Land Use Management

Regulation. Counties are the main agencies responsible for designating and regulating
floodways. Land development within the floodplains of the South Coast is primarily
regulated by local building codes, subdivision regulations, and zoning ordinances. These
ordinances regulate development and construction within flood-prone areas to minimize
losses due to flood events. Floodplain ordinances are one of the key legislative tools
used to regulate development within floodplains in the South Coast region. All counties
and many cities have adopted such ordinances to protect their communities from flood
hazards. All local land use jurisdictions must adopt a floodplain management ordinance
identifying 1 percent floodplains and floodways, in order to qualify for FEMA flood
insurance.

Flood Insurance. The National Flood Insurance Program is administered by 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 National Flood Insurance Program. Of
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those, approximately 12 percent participate in the Community Rating System (CRS)
Program, which encourages communities to go beyond minimum program requirements
in return for reduced insurance rates. Quality 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 all areas within the region.
CRS rates communities from 1 to 10 on the effectiveness of flood protection activities.
The lower ratings bring larger discounts on flood insurance. Of the six counties and
179 cities in the hydrologic region, 5 counties and 17 cities participate in CRS. As of
May 2009, Orange County, Huntington Beach, Long Beach, and Los Angeles are in
Class 7; Los Angeles County, San Diego County, Anaheim, Fountain Valley, Irvine,
Moreno Valley, Newport Beach, Oceanside, Poway, and San Juan Capistrano, Class 8;
and Mission Viejo, Murrieta, Orange, Redlands, Santa Clarita, and Simi Valley,
Class 9. See http: www.fema.gov business niIp crs.shtm for more information on the
CRS system.

Disaster Preparedness, 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 several federal, State, and local agencies, a total
of 186 gages, and real-time flow and stage data for the Santa Clara, San Luis Rey, and
San Diego rivers and Piru Creek. For access to CDEC data, see http: cdec.water.ca.gov.

The US Geological Survey maintains and publishes statistics for stream gages
nationwide. USGS gages are the source of data for 28 of the 32 stations listed in
Appendix A, Table SCA- 1, Flood parameters for principal streams. For access to USGS
gage data, see http: waterdata.usgs.gov nwis.

DWR’s Awareness Floodplain Mapping program provides an easy-to-use computer
interface for viewing areas vulnerable to flooding by the flood event having a 1 percent
probability of occurrence. The program applies to areas not already covered by FEMA
Flood Insurance Rate Maps. 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.

Accurate hydrologic and hydraulic models inform the design of effective flood control
structures and emergency actions before, during, and after floods. The National Weather
Service’s Advanced Hydrologic Prediction Service uses historical hydrologic data,
current river and watershed conditions, and near-term meteorological outlooks to
forecast river flows. The service is publicly available for certain streams of the South
Coast region. Locations are given in Appendix A, Table SCA-5, AHPS stream forecast
points.
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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 Southern Region or Inland Region of
the California Emergency Management Agency (Cal EMA), formerly California Office
of Emergency Services. Through the Cal EMA region and Cal EMA headquarters, help
can be obtained from any State agency. Cal EMA coordinates with federal agencies
and private organizations as well. 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 National Weather Service) 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 emergency response by USACE, which is
obtained by request of DWR. Table SCA-4, Flood emergency response organizations, in
Appendix A, is a listing of specific response organizations.

Recovery after a flood event may involve the funding and construction services of
USACE if the facilities are parts of federal projects. Availability of resources to repair
local and private facilities; remove flood waters; 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, National
Weather Service, and USACE.

Relationship with Other Regions

The South Coast region is a major importer of water supplies from other regions both
within and outside of the state. Because these supplies are vital to sustaining the South
Coast region, local representatives work closely with other regions to ensure that their
local resource needs are met while ensuring the reliability of supply to the South Coast
region.

Within this region, water supply agencies have undertaken strategic regional planning
to increase the reliability of local water supplies during normal and dry hydrologic
conditions. This effort has resulted in the preparation and execution of water transfer and
banking agreements both within and outside of the region. Outside of the South Coast
region, environmental and water resource management in the Delta, Colorado River,
and Owens River systems affect imported water supply reliability and quality. However,
these inter-regional and inter-state linicages go well beyond direct water use. The overall
planning direction (i.e., land use development patterns, economic drivers, agricultural
production) established in other regions effect water resources available to the South
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Coast. As a region dependent on others, the South Coast agencies recognize the need
to invest in water management strategies in these other regions in order to provide
coordinated benefits.

Sacramento-San Joaquin Delta

SWP contractors in the South Coast region—including Metropolitan, CLWA, San
Bernardino Valley MWD, VCWPD, SGPWA, and San Gabriel Valley MWD—work
with DWR to coordinate delivery of SWP supplies. Due to a series of short-term
ecosystem collapses in 2007, including declines in native species and significant loss
of habitat, Metropolitan also participates with DWR and other State, federal, and
local agencies and environmental organizations in the development of the Bay-Delta
Conservation Plan (BDCP). Metropolitan further maintains individual relationships
with each of its 26 member agencies for sale and conveyance of SWP supplies, as well
as adjacent agencies with which it has storage and transfer agreements (see discussion
below).

Significant restrictions were placed on SWP pumping in accordance with the
December 2007 federal court imposed interim rules to protect the Delta smelt
(Hypomesus transpacjficus). Additionally, the inherent annual variability in location,
timing, and amount of precipitation in California introduces uncertainty to the
availability of future SWP deliveries. In June 2008, the Governor issued Executive
Order S-06-08 declaring a statewide drought, which directed State agencies and
departments to take immediate action to address serious drought conditions and water
delivery reductions. Solutions developed to address environmental and drought-related
concerns, including conservation and restoration efforts associated with the BDCP,
will continue to impact future SWP exports. Other important factors that impact
supply reliability include the vulnerability of Delta levees to failure due to floods and
earthquakes, as well as long-term management and maintenance of SWP conveyance
infrastructure. As the regional SWP wholesaler, Metropolitan is continuing to develop
closer relationships with DWR and other State agencies to deal with fundamental Delta
issues including environmental protection and levee rehabilitation.

Colorado River System

Metropolitan and USBR have been working together for many decades to manage
Colorado River deliveries, including drought allocation planning and salinity
management. Allocations and diversions of Colorado River water function within the
legal and administrative rules known as the “Law of the River” (see Table SC-4). With
full implementation of the programs identified in the QSA, Metropolitan expects to
be able to annually divert 852,000 acre-feet of Colorado River water plus any unused
agricultural water that may be available. With continuation of the current drought,
however, the South Coast’s reliance on diversions of excess Colorado River water (such
as wet-year flows and allocated but unused supplies) will place substantial pressure on
regional water availability.
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Metropolitan will continue to collaborate with USBR to ensure the reliability and quality
of Colorado River supplies. Although agricultural water conservation and transfer
agreements (described below) will increase the volume of water available to the South
Coast region via the CRA, further development of local supplies will be necessary to
defend against future shortages.

Owens Valley and Mono Basin

In 1991, LADWP entered into the Inyo Los Angeles Long Term Water Agreement to
address impacts from groundwater pumping in the Owens Valley. In 1994, the State
Water Board ruled on decision 1631, restricting exports from the Mono Basin to protect
the basin and the tributaries feeding into Mono Lake. As a result of these measures and
other commitments to protecting and enhancing the environment, approximately half
of the historical average annual LAA supplies are being diverted for environmental
enhancement projects.

The Lower Owens River Project, considered one of the most ambitious river restoration
projects in the West, is in operation with 62 miles of the Lower Owens River having
been rewatered. LADWP is working with Inyo County and other stakeholders on
numerous restoration projects, including instream flow management in Rush, Lee
Vining, Walker, and Parker creeks, restoration of Mono Lake water surface elevation,
riparian restoration on the Upper Owens River, Convict, Mammoth, and McGee creeks,
and dust mitigation measures on the Owens Lake bed.

Other Water Storage and Transfers

South Coast agencies continue to build relationships with other areas of the state
via various storage and transfer programs. Under many of the storage and exchange
agreements, imported water supplies are banked in groundwater aquifers in neighboring
regions. These agreements are an essential component of the region’s overall strategic
planning to meet peak demand during the dry season.

Metropolitan has agreements with the Semitropic and Arvin-Edison Water Storage
Districts which can result in the delivery of 197,000 acre-feet to Metropolitan over
a 10-month period. Metropolitan can store portions of its SWP entitlements in the
groundwater basins managed by these agencies during wet hydrologic conditions and
retrieve the supplies when conditions are dry. Metropolitan’s program with the San
Bernardino Valley MWD yields between 20,000-80,000 acre-feet during dry years and
permits Metropolitan to store up to 50,000 acre-feet of transfer water supplies in its
groundwater basin. Metropolitan’s programs with the Kern-Delta Water District and
Mojave Water District operate in a similar manner. Dry-year yields for Metropolitan are
50,000 acre-feet and 35,000 acre-feet, respectively.

Some excess floodwater can be routed into the California Aqueduct through the Kern
River Intertie. This water is transported from the Tulare Lake Hydrologic Region to the
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South Coast Hydrologic Region for water supply. Quantities are limited by the flow
capability of the aqueduct and by available space in the SWP reservoirs in Southern
California.

In addition to exchange agreements, Metropolitan is partnering with the Coachella
Valley Water District (CVWD) and Desert Water Agency on an advance delivery
agreement. The agreement allows Metropolitan to deliver exchange water in advance
of receiving CVWD’s and Desert Water Agency’s SWP water. Metropolitan releases
Colorado River water into the Whitewater River in Riverside which flows into the
Coachella Valley and deep percolates in the groundwater basin. During dry hydrologic
conditions, Metropolitan can take the CRA and SWP supplies for its partners until the
banked water supplies are used. Through 2004, 177,400 acre-feet was banked in the
groundwater basin.

CLWA has executed a long-term transfer agreement for 11,000 acre-feet per year with
the Buena Vista and Rosedale-Rio Bravo water storage districts (WSD). These two
districts, both in Kern County, joined to develop a program that provides a firm water
supply and a water banking component. The supply is based on existing long-standing
Kern River water rights, which would be delivered by exchange of SWP supplies.

In 1998, SDCWA entered into a transfer agreement with lID to purchase conserved
agricultural water. Through the agreement, SDCWA will receive an annually increasing
volume up to 200,000 acre-feet by 2021. The volume then remains fixed for the duration
of the 75-year agreement.

In 2003, the QSA resulted in the movement of supplies between the Colorado River
and South Coast regions. SDCWA was assigned rights to 77,000 acre-feet per year of
water that will be conserved through lining of the All-American and Coachella canals in
Imperial County. Another 16,000 acre-feet per year of water conserved with the lining
of the All-American Canal will go the San Luis Rey Indian Water Rights Settlement
Parties.

Regional Water and Flood Planning
and Management

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 identif’ing a region for the purposes of developing
or modii’ing an IRWM plan. The first regional acceptance process (RAP) spanned
2008-2009. Final decisions were released in fall 2009. The region acceptance process
is used to evaluate and accept an IRWM region into the IRWM grant program. See
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Figure SC-8 for map for regions in the South Coast Hydrologic Region’s three funding
areas: Los Angeles-Ventura, Santa Ana, and San Diego. Find more information on the
DWR IRWM Web site: http: www.water.ca.gov irwm integregio rap summary2.cfm.

See Appendix A for discussion of flood control in the region’s IRWM plans. The
South Coast region implements to some extent nearly all of the resource management
strategies in the Water Plan’s Volume 2. Some regional projects in the South Coast
region are highlighted here.

Los Angeles Subregion

Calleguas Regional Salinity Management Project. The Calleguas Regional Salinity
Management Project (SMP) is a regional pipeline that will collect salty water generated
by groundwater desalting facilities and excess recycled water and convey that water for
reuse elsewhere. Any unused salty water will be safely discharged to the ocean, where
natural salt levels are much higher. The SMP will improve water supply reliability by
facilitating the development of up to 40,000 acre feet of new, local water supplies each
year and expanding the distribution and use of recycled water from areas with abundant
supplies to areas of need.

Arundo Removal. Arundo (giant reed) removal projects have been completed in several
watersheds in Ventura County and in the San Gabriel Valley of Los Angeles County.
The objectives of removing the non-native invasive giant reed are to restore biological
habitat, reduce flood hazards, reduce fire risks, improve water quality, and enhance water
supply reliability and groundwater recharge.

Las Virgenes Creek Restoration. More than 1,500 tons of concrete and other non-
native material were removed from a portion of the creek between Highway 101 and the
Agoura Road Bridge. Native vegetation was planted where litter used to accumulate on
concrete, and a walkway and gazebo were built along the creek’s bank.

Joint Water Pollution Control Plant Marshland Enhancement (Bixby Marshland).
Marshland conditions before restoration and enhancement included stagnant water pools
and an abundance of non-native plants. A viewing and educational area was added to the
marshland to provide the public with the opportunity to enjoy this green gem set amidst
an industrial area. Open water pools were added to the marshland, which is located on
the Pacific Flyway, to increase the habitat value for birds.

Santa Ana Subregion

Arlington Desalter. The Arlington Desalter, operated by Western Municipal Water
District and constructed by the Santa Ana Watershed Project Authority in 1989, was the
first operating groundwater desalter in the Upper Santa Ma River Watershed.
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Orange County Groundwater Replenishment System. Orange County Groundwater
Replenishment System produces 70 million gallons per day (MGD) of highly treated
wastewater for groundwater recharge and a seawater intrusion barrier. Located in the
lower Santa Ana River Watershed, it is one of the largest water reclamation facilities
west of the Mississippi River.

Solar Array at RP-5 WWTP. The solar array at RP-5 WWTP, operated by Inland
Empire Utilities Agency, produces 1 megawatt of power and is an example of
sustainability efforts in the Santa Ana River Watershed.

San Diego Subregion

Tn-County Funding Area Coordinating Committee. The Upper Santa Margarita
Regional Watershed Management Group (RWMG), San Diego RWMG, and South
Orange County RWMG collaborate in the San Diego Funding Area through a joint
Memorandum of Understanding that established the inter-regional body known as the
Tn-County Funding Area Coordinating Committee (Tn- County FACC). The group
is enthusiastically working together on common and long-term water quality issues
and aim to improve planning across regional boundaries and identify opportunities to
support common goals and projects. One example of this partnership is the Stormwater
Monitoring Coalition, which enables the Tn-County FACC members to jointly address
water quality concerns.

El Monte Valley Groundwater Recharge and River Restoration Project. The El
Monte Valley Groundwater Recharge and River Restoration Project will recharge
the El Monte Valley Basin using highly treated recycled water, raise the groundwater
level to support habitat restoration, and subsequently withdraw up to 2,240 AFY of
groundwater to supply the R.M. Levy Water Treatment Plant.

Carlsbad Desalination Project Local Conveyance. The Carlsbad Desalination Project
Local Conveyance project will provide 56,000 acre-feet per year of new water supply
for the San Diego region through the design and construction of pipelines and facilities
to serve local desalinated water from the Carlsbad Desalination Plant to Water Authority
member agencies, including Carlsbad Municipal Water District, City of Oceanside,
Olivenhain Municipal Water District, Vallecitos Water District, Vista Irrigation District,
and Santa Fe Irrigation District.

Santa Margarita Conjunctive Use Project. The Santa Margarita Conjunctive Use
Project provides for enhanced recharge of the groundwater basin underlying US Marine
Corps Base Camp Pendleton in northern San Diego County. The project also includes
a seawater intrusion barrier using recycled water, a distribution system, and advanced
water treatment facilities. This project will provide a water supply for both Camp
Pendleton and Fallbrook as resolution of a long-standing water rights dispute.
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Accomplishments

The South Coast has a long history of regional water management and planning that has
helped form the backbone of its current system. As the state’s water resources continue
to become more precious, the South Coast has continued to make significant regional
accomplishments. These include the following.

Integrating Water Management Efforts. Recent developments in IRWM planning
and collaboration have expanded the development of strategic, multi-benefit projects
that meet regional water demands, improve water quality, and enhance environmental
functions. Coordination of numerous stakeholders in development of the IRWM plans
has been one of the biggest successes in the region. As a result, South Coast agencies
acquired $135 million in Proposition 50 grant funding for local water resources projects.

Diversifying Supplies. The South Coast has succeeded in diversifying its water supply
sources over the last decade. Environmental and drought concerns have reduced
imported water supplies, while local agencies have expanded local groundwater
production, water recycling, and surface storage. Water transfers, banking, and
conservation programs have further contributed to supply reliability.

Reducing Water Demands. DWR, State Water Board, and USBR are making major
statewide investments in urban and agricultural water conservation programs, which
regional and local agencies leverage with their own investments to reduce demands.
Metropolitan and its member agencies have developed a robust interregional water
conservation and efficiency program, and the CCP further assists member agencies
in pursuing urban BMPs and other demand management opportunities. The 2007
Blueprint for Water Conservation was a San Diego regional partnership for increasing
conservation. In tandem with these urban conservation efforts, Metropolitan and lID
entered into an agricultural water savings program. In August 2008, the City of Los
Angeles amended its conservation ordinance by expanding the prohibited uses of water
and curtailing outdoor irrigation in conservation phases based on reduced water supply
conditions.

Increasing Local Surface Storage. South Coast agencies are developing partnerships
for reservoir construction, reoperation, and maintenance in order to meet water demands.
The Carryover Storage and San Vicente Dam Raise project is a joint project by SDCWA
and the City of San Diego to raise the existing dam at San Vicente Reservoir to provide
additional capacity.

Replenishing Groundwater. A groundwater conjunctive use program is a storage
program to provide dry-year yield. Fourteen conjunctive use programs are implemented
by local water agencies. Metropolitan has 10 conjunctive use programs within its
service area.

Eleven dams were constructed as part of the San Gabriel River and Montebello
Forebay water conservation system to impound storm water runoff for groundwater
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recharge. The Vern Freeman Diversion and Pumping Trough Pipeline in Ventura County
provides a means to capture high flows in the Santa Clara River and provide recharge to
groundwater basins on the Oxnard Plain.

Desalting Brackish Supplies. Nineteen brackish groundwater recovery programs
are being implemented in the region. Some of these programs have multiple facilities
in operations. The Calleguas MWD Salinity Management Project is a 35-mile brine
pipeline that provides disposal of tertiary treated effluent for five WWTPs and brine
disposal for seven groundwater desalters. SAWPA’s 30-MGD capacity SARI pipeline
conveys desalter brine to Orange County Sanitation District for treatment and then
discharges to the ocean. Further, several agencies within the South Coast are pursuing
design, engineering, and environmental review for seawater desalination facilities.

Recycling Water. Progress continues on the start-up or augmentation of water recycling
programs in the region. The Inland Empire Utilities Agency (IEUA) has completed and
is on track in implementing a five-year business plan to expand the use of recycled water
supplies within its service area to 50,000 acre-feet per year by 2015 (70,000 acre-feet
per year by 2025). West Basin MWD’s Edward Little Water Recycling Facility in El
Segundo recently completed its Phase IV Expansion, which increased production of
recycled water. LADWP has begun development of a Recycled Water Master Plan to
expand its existing recycled water deliveries for an estimated $1 billion in construction
cost. Irvine Ranch Water District (IRWD) is planning for expansion of its recycled water
treatment and delivery system to meet expected recycled water demand at buildout.
Further, IPR is being pioneered through various groundwater recharge and reservoir
augmentation projects—the San Diego City Council recently authorized a demonstration
IPR/reservoir augmentation project.

Controlling NPS Pollution. Local agencies are continuing to collaborate with Regional
Water Boards on NPS pollution prevention, including development of public outreach
campaigns to reduce pollutant loading as well as LID for more sustainable storm water
management.

Hazard Mitigation Plans. The federal Disaster Mitigation Act of 2000 amended
existing law with regards to hazard mitigation planning. The Act emphasizes pre-disaster
mitigation and mitigation planning. In order to receive federal hazard mitigation funds
in the future, all local jurisdictions must now adopt a hazard mitigation plan identifying
hazards, risks, mitigation actions and priority and providing technical support for those
efforts. Between 2004 and 2007, Kern, Los Angeles, Orange, Riverside, San Bernardino,
San Diego, Santa Barbara, and Ventura counties adopted hazard mitigation plans and
subsequently received Cal EMA approval.

Challenges

With the South Coast region, population growth, water supply availability and reliability,
water quality, and drought will continue to be key issues for the future.
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Resource Development. Water districts throughout the South Coast are engaged in
integrated urban water management and groundwater planning. Decisions regarding
development and expansion of other water supplies, such as recycled water and ocean
desalination, will require more rigorous analysis of costs and tradeoffs between options.

Drought. Drought is a constant concern for water districts in the South Coast region.
A drought simulation developed by Harding et al. (1995) indicated that, under current
management practices, a severe sustained drought would heavily impact the Colorado
River. In some months, stretches of river would be completely dry in order to maintain
reservoir storage elsewhere in the system. Potential repercussions of drought on
imported water supply reliability have led to an emphasis on the development of local
supplies and implementation of demand management strategies. Further, given the
uncertainty of water imports in the future, local agencies are aggressively developing
local alternatives and transfer agreements.

Climate Change. Climate change is expected to impact the South Coast region through
changes in Statewide precipitation and surface runoff volume. More extreme storm
events may exceed reservoir storage capacity and therefore result in allocated water
supplies discharged to the ocean. Sea level rise may impact local aquifers and Delta
water quality through seawater intrusion, as well as impact local coastal water and
wastewater infrastructure. All of these uncertainties related to climate change could
potentially reduce delivery of imported supplies and the ability of local agencies to meet
South Coast water demand.

Sustainability. With the recognition that water resources management is a major
component to sustainable development for the State, an overarching emphasis must be
placed on the concept of integration in all water resource planning efforts. As water
supply development is considered, the energy and greenhouse gas emission impacts
must be addressed to assure that proposed water development projects are sustainable
for the future.

Environmental Concerns in Delta. Uncertainty about the availability of imported
water supplies from the Delta through the SWP is of primary concern to the South Coast
region. A federal court found that a 2004 biological opinion by the USFWS does not
adequately protect sensitive fish populations when authorizing long-term operations
of the State and federal water projects. Further, significant restrictions were placed on
SWP and Central Valley Project pumping in accordance with the December 2007 federal
court imposed interim rules to protect the Delta smelt (Hypomesus franspac!ficus).
Metropolitan and other stakeholders are reviewing the impact of the ruling and possible
future solutions.

Groundwater Overdraft. Groundwater overdraft and lower groundwater levels are
further water supply challenges to the region. Historically, agricultural, industrial,
and urban development has led to increased groundwater pumping from many of the
region’s basins. Natural recharge is typically insufficient to maintain basin water levels
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and current pumping levels due to the extent of impervious surfaces and the presence
of clay soils. In some basins, over-extraction of groundwater has caused lowering of
groundwater tables and seawater intrusion, contributed to land subsidence, and resulted
in legal solutions, adjudication, to resolve disputes over pumping rights within specific
basins.

Runoff Management. Surface water quality issues in the region are dominated by
storm water and urban runoff, which contribute contaminants to local creeks and rivers,
lagoons, beaches, and bays. Shipping can also influence water quality, especially in
San Diego Bay and the Long Beach and Los Angeles harbors, where there are toxic
sediment hot spots. The Chino Basin faces substantial nutrient loading impacts from
daiiy farming, thereby impacting groundwater quality and downstream Santa Ana River
quality.

Salinity. Salinity in both local and imported supplies will continue to be a challenge
for local water agencies. Salinity sources in local groundwater supplies include
concentration from agricultural tailwater, imported water, seawater intrusion, discharge
of treated wastewater, and recycled water. Higher levels of treatment are also
needed following long-range import of water supplies, as TDS levels are increased
during conveyance. High salinity levels and perchlorate contamination contribute
to degraded Colorado River supplies. Seawater intrusion and agricultural drainage
threatens to increase the salinity of SWP supplies. The long-term salt balance of the
region’s groundwater basins is an increasingly critical management issue. Abandoned
groundwater basins, due to high salinity levels, have only recently been restored through
brackish water desalting projects.

Water Recycling. With its expansion of water recycling programs, the region continues
to work to address issues related to TDS levels and constituents of emerging concern
like pharmaceuticals, household products, and other products in treated wastewater that
are not known to be harmful or are not regulated. The high salinity of imported Colorado
River water limits the number of times water can be reused and wastewater can only be
discharged to the ocean. Additionally, some inland water districts that use recycled water
also have salt accumulation problems in their groundwater basins because they lack an
ocean outfall or stream discharge.

Flood Control Infrastructure. Major challenges include maintenance of 100-year flood
protection where it has been provided throughout the South Coast in light of continued
urbanization and climate change. Major flood control projects in the Los Angeles, San
Gabriel, and Santa Ma areas are threatened as urbanization in the upper watersheds
adds to storm volumes. Local funding for flood maintenance and construction projects
has become less effective in recent years because of several factors: Laws enacted in
response to heightened public awareness of the need to protect the environment have
increased the cost of upkeep and improvement; concern for endangered species has
made scheduling more complex; both environmental and endangered species conditions
have made permits more difficult to obtain; measures to reduce taxation, especially
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on property, have rendered revenue increases difficult to achieve, and inflation has
increased costs. Meeting the requirements of these new restraints has become a high-
profile local challenge. Concerns related to funding include invasive species, sediment
in channels and reservoirs, decreasing levels of protection as runoff rates increase with
urbanization and climate change, aging infrastructure, structural deficiencies of dams,
and debris basins that are too small. Finally, adequate evaluation is needed of the long-
term secondary impacts of environmental enhancements proposed for integration into
flood control projects.

Water Costs. SWP contractors pay for the cost of constructing and operating facilities
which store and convey SWP water supply, plus a transportation charge which
covers the cost of delivery facilities. Thus, contractors in the South Coast pay higher
transportation charges than those near the Delta. Metropolitan’s 2009 Tier 1 rates for
treated water total $579 per acre-foot and recovers the costs of purchasing, pumping,
and delivering SWP and CRA supplies, as well as a surcharge for purchase Of additional
water transfers.

Local Flooding Impacts. Recurrent flooding is a problem in many places in the South
Coast region. At many locations, lives, homes, business, farm lands, and infrastructure
are frequently at risk. Providing better protection for lives and property remains the
definitive flood management challenge. Solutions may range from governmental
regulation of occupancy and building in flood-prone areas through local or watershed-
based non-structural measures to infrastructure such as levees and reservoirs,
constructed with consideration of environmental needs. Development of a discharge-
based standard, such as protection from the flood having a 0.5 percent, 1 percent, or
2 percent probability of occurrence (or such a standard in conjunction with land use
type or other pertinent factor) would facilitate equitable distribution of State and federal
support funding.

San Jacinto River. Excessive sedimentation in the San Jacinto River causes breaching
onto agricultural lands in the “gap” area of the river. There are many challenges in the
Upper San Jacinto Watershed area with flooding along the San Jacmto gap area. Initial
feasibility studies have been completed. Additional studies will be needed to resolve this
major flooding issue.

Effects of Urbanization. Throughout the state, including this region, urbanization
continues. It brings greater runoff due to increases of impervious area making retention
of flood protection levels a challenging issue. Urbanization often causes increases in
erosion and sedimentation. Construction of flood infrastructure or changes in land use
may cause subsequent undesirable vegetation growth, whether of native or invasive
species. Regulation of occupancy and land use is critical for reducing the number and
severity of flood damage occurrences in an era of population growth. In this region,
hillside flooding and flooding of developed low areas are special concerns, as is flooding
in disadvantaged communities. Increased agricultural activity, an adjunct of population
growth, may also increase erosion. Another particular concern in this region is flash
flooding from steep watersheds, which has increasing impact as the population grows.
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Preparedness for and Response to Flood Events. Effective preparedness for flood
events depends on accurate evaluation of the risk, adequate measures for mitigation
of flood damage, sufficient preparation for response and recovery activities and
coordination among local, State, and federal agencies. Completion of floodplain
mapping, both the FEMA Flood Insurance Rate Maps and the State’s complementary
Awareness Floodplain Mapping, will provide much needed information for evaluating
flood risk. Mitigation may take many forms, including restriction of use, floodproofing,
or structural protection of vulnerable sites. Some actions that help meet the challenge
of response and recovery preparedness are organization for emergency management,
formal agreement on responsibilities for emergency actions and funding, and use of
warning systems.

Debris Flows. Wildfires may denude steep erodible slopes in canyons and upland areas
above urban development below. Ensuing winter rains may threaten these areas not
only with high water, but also with debris flows. In these situations, flooding may cause
greatly increased damages to structures and other installations and may leave large
amounts of sediment and other detritus.

Storm Water Capture. The region’s flood control systems are designed to quickly
move storm flow through to the ocean. Managing these systems to retain flows to
recharge aquifers where soft channel bottoms exist or diverting flow to off channel
recharge basins provides an opportunity to enhance the supply of local water.

Invasive Species. Invasive species disrupt natural ecosystems by competing with native
flora for limited resources and generally providing poor quality habitat for native fauna.
The removal ofArundo and other invasive species offers numerous direct and indirect
benefits to landowners, land managers, public agencies, and other Watershed residents.
These benefits include reduction in risk of flooding and fire, improvements in water
quality, increased water conservation, and restoration of habitat for native species,
including several threatened and endangered species.

Drought and Flood Planning

The South Coast region is subject to severe repercussions from extreme weather events.
Drought conditions both within and outside of the region can substantially limit water
availability to urban and agricultural users. In contrast, extreme precipitation events can
result in sudden and severe flooding and mud flows. This unusual paradox of concurrent
drought and flooding is being addressed by the South Coast region’s integrated regional
planning efforts.

Drought Planning

Drought planning in the South Coast region is being conducted in coordination with
State agencies, per the Governor’s Executive Order S-06-08 declaring a statewide
drought. Metropolitan’s Water Supply Allocation Plan (2007) provides a formula and
implementation plan for equitable regional allocation of water supplies during times
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of shortage. The objectives, mechanics, and policy aspects of the Allocation Plan were
developed in coordination with member agencies.

In 2007, SDCWA adopted a Drought Management Plan that outlined a series of potential
actions to take when faced with a shortage of imported water supplies from Metropolitan
due to drought conditions. Further, SDCWA adopted a model Drought Response
Ordinance in March 2008. A Drought Management Committee has been formed in the
Upper Santa Clara watershed to address the need to comprehensively respond to the
current drought. Water agencies and cities within Ventura County are working together
to coordinate their disaster and drought preparedness efforts.

In 2008, LADWP developed a Water Supply Action Plan for creating sustainable sources
of water for the future demands of Los Angeles. As a result of water shortages, Los
Angeles implemented Phase III of its Emergency Water Conservation Plan Ordinance,
which added restrictions on outdoor water use to existing prohibitions on water waste.

Flood Planning

Most flood control districts in the South Coast region incorporate flood planning as
a component in their flood management strategy. As described above, regional flood
protection is sustained through an extensive network of flood control reservoirs, debris
basins, flood channels, and levees; land use regulations, flood forecasting, and SEMS;
and flood insurance. All counties in the region use the Automated Local Evaluation
in Real Time (ALERT) system to notify the public of impending flood hazards. The
Disaster Mitigation Act of 2000 required development of Hazard Mitigation Plans,
which emphasize community partnerships in planning for and responding to disasters;
assessing strategies for reducing risks; and identifying capabilities and resources for
addressing various hazards. Each county in the South Coast region has an adopted
Hazard Mitigation Plan.

Several other groups in the South Coast are addressing flood management programs
and issues at the local level. VCWPD staff is looking into an integrated surface water
and groundwater model of the entire county as an element of the IRWM Plan. The
model would facilitate implementation of real-time flood forecasting, alert emergency
personnel on impending floodflows, and calculate the water budget for all of the
county’s rivers creeks and aquifers.

All counties in this region have adopted hazard mitigation plans. For more information,
see “Challenges” in this report.

F1oodSAFE 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. F1oodSAFE is
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guiding development of regional flood management plans. These plans will encourage
regional cooperation in identif’ing and addressing flood hazards, and 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.

Looking to the Future

With a growing population, drought conditions in many parts of the West, and an aging
infrastructure system, water resource managers will be focusing on three important
areas: protection of imported water supplies; increased development of local water
resources; and creation of integrated flood control projects.

Protection of Imported Supplies. Protection of imported water supplies is essential
for South Coast agencies. Continued partnerships with DWR, USBR, and other State
and regional agencies are necessary to ensure that the Delta, Colorado River basin,
and Owens Valley ecosystems are managed in such a way that allows for successful
allocation of water supplies. Effective salinity and water quality management will also
be necessary to ensure that imported supplies are usable. Further, South Coast agencies
are moving forward with plans to operate conjunctive use programs in local groundwater
basins. South Coast water agencies are storing discount-priced imported water during
winter months into groundwater basins and increasing their groundwater use during
summer and drought periods.

Development of Local Supplies. Due to uncertainties related to imported supplies,
South Coast agencies are also aggressively pursuing development of local supplies.
In 2002 and again in 2006, California’s voters approved water bond packages to
help address the state’s water crisis and ensure clean, safe water for generations to
come. Funding from these bonds will support a variety of local water management
efforts including implementation of water conservation programs, expansion of water
reclamation plants and conveyance systems, construction of desalination facilities, and
restoration of streams, wetlands, and lagoons. Metropolitan and five member agencies
are planning for the potential development of up to 300 MGD of desalinated seawater.
Further, the Southern California Water Recycling Initiative—a joint effort by DWR,
USBR, and 10 local agencies—will continue a multi-year planning study that evaluates
the feasibility of a regional water-recycling plan and identifies short-term projects to
increase recycled water supplies. The initiative projects recycled water demand to
increase between 615,700 acre-feet in moderate reuse conditions and 1.0 million acre
feet under maximum reuse conditions by 2040.

Desalination Projects. Brackish groundwater and ocean desalination will likely serve
an important role in the solution to southern California’s water supply shortfall. In the
Santa Clara Planning Area, the Calleguas MWD Salinity Management Project serves as
a regional conveyance facility that moves saline water from areas where it is a nuisance
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to areas where it can be an asset for salt tolerant crops and wetlands restoration (see
earlier discussion under integrated Regional Water Management).

There are proposals for a number of desalination projects in the Metropolitan Los
Angeles Planning Area. West Basin MWD is proposing to co-locate a 20 MGD
desalination plant at the El Segundo Power Plant in El Segundo. The district has
operated a 40 gallons-per-minute pilot plant and was awarded Proposition 50 grant
funding to build a 0.5 MGD demonstration facility in May 2005 (WBMWD 2005). The
Long Beach Water Department is considering a 9 MGD seawater desalination plant in
Long Beach. The department, in partnership with LADWP and USBR, began operating
a 0.30 MGD prototype plant at the Haynes Generating Station in early 2006. Operation
of the full-scale facility is expected to commence no earlier than 2015 if the project
proves to be economically, technically, and environmentally feasible (LBWD 2005b).

Poseidon Resources is proposing to co-locate a 50 MGD seawater desalination plant
with the AES Power Plant in Huntington Beach. Municipal Water District of Orange
County (MWDOC) is also considering building a 25 MGD seawater desalination plant
in Dana Point.

SDCWA and MWDOC are considering building a 50- to 1 00-MGD seawater
desalination plant at Camp Pendleton, using the intake and outfall structure from Unit 1
of the San Onofre Nuclear Generating Station, which is being decommissioned. A
public-private partnership between the City of Carlsbad and Poseidon Resources, the
50-MGD seawater desalination plant at the Encina Power Station in Carlsbad will begin
construction in 2009 and be on line by 2011. Nine water agencies have entered into
long-term water purchase agreements with the Carlsbad desalination plant (Poseidon
Resources 2008).

Creation of Integrated Flood Control Projects. The South Coast will continue
pursuing development of integrated projects that achieve flood management, improve
runoff water quality, and protect environmental resources. Flood control reservoirs
are becoming valuable for their potential to provide all three benefits, as well as water
supply benefits through reoperation to enhance groundwater recharge. LACDPW is
completing a study, in cooperation with the USACE, to reauthorize four USACE flood
control facilities in Los Angeles County for the purpose of capturing storm water and
then slowly releasing the water to downstream groundwater recharge facilities after
storm events. The Water Augmentation Study is a long-term research project led by
the Los Angeles and San Gabriel Rivers Watershed Council to explore the challenge of
capturing storm water for infiltration, in terms of groundwater quality and quantity.

Most of the South Coast’s future supply projects will be designed to improve water
quality as the means to develop new water supplies. These include watershed protection
activities, groundwater desalination, use of highly treated recycled water, reduction
of sewage spills and storm water runoff through water conservation, and surface and
groundwater storage projects that implement blending and treatment strategies to reduce
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contaminants in treated drinking water supplies. Ground and surface water treatment and
reuse are the future of water management in the South Coast.

Climate Change

Climate change is expected to impact the South Coast region through changes in
statewide precipitation and surface runoff volumes, and therefore availability of local
surface and imported water supplies. Additionally, sea level rise is expected to degrade
Delta water quality and impact coastal water and wastewater infrastructure, requiring
substantial capital investments by local agencies. All of these uncertainties related to
climate change could potentially reduce the ability of local agencies to meet South Coast
water demand.

Model simulations using the Intergovernmental Panel on Climate Change’s 21St
century climate scenarios suggest increasing temperatures in California, with greater
increases in the summer (Cayan 2008). Changes in annual precipitation across
California may result in changes to surface runoff timing, volume, and fonn. By the
end of the century, the Sierra Nevada snowpack is expected to decline as warmer
temperatures raise the elevation of snow levels, reduce spring snowmelt, and increase
winter runoff. Locally, climate change is expected to result in hotter summer months
and more extreme winter storms. Winter runoff may result in flashier flood hazards,
with flows potentially exceeding reservoir storage capacity and resulting in discharges
to the ocean. Higher flow volumes may scour stream and flood control channels,
degrading aquatic and riparian habitats already impacted by shifts in climate. Further,
hotter summer temperatures would increase wildfire hazards in the arid South Coast
region. Additionally, changes in climate and runoff patterns may create competition
between sectors. The agricultural industry’s demand could increase due to higher
evapotranspiration rates caused by increased temperatures. Environmental water
supplies would need to be retained in reservoirs for management of instream flows
necessary to maintain habitat for aquatic species throughout the dry season. For the
South Coast, this would likely result in reduced supplies available for import through
the SWP during the non-winter months (California Climate Change Portal 2008;
Cayan 2008; Hayhoe 2004).

LADWP has initiated a climate change study to evaluate the effects of climate change
on the LAA watershed. This study will identify possible adaptation measures that can
be implemented to mitigate the potential negative effects of climate change on the
hydrology of the region as well as the potential negative impact to water quality.

Impacts resulting from extreme sea levels associated with tides, winter storms, and other
episodic events would be superimposed on the higher sea level. This rise could heavily
impact the South Coast through inundation of low lying areas, causing severe coastal
flooding and erosion, increased salinity in the Delta, damage to coastal structures,
and damage to coastal marshes and wildlife reserves (Cayan 2008; California Climate
Change Portal 2008). Additionally, higher sea levels would exacerbate current seawater
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Box SC-4 Scenario Descriptions

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 I — 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 currentlyojected—about 45million
people live here. Compact urban development has
eased commuter travel. Californians ethbrace:waterand
energy conservation. Cônvérsion•ófricu1tural land to
urban development has slowed and occurs mostly for
environmental restoration and flood protection. State
government implements comprehensive and cpordinated
regulatory programs to improve water quality protect fish
and wildlife, and protect communities from flooding.

Scenario 3— ExpansiveGrowth; FutU’re conditions
are moreresóurce intensive than existing cànditions.
POpulation growth isfater than currently ojected With
70 million eole living in California in 2050. Families
prefer low-density housing, and, many ‘seek rural residential
properties, expandingurban areas. Some’ waterañd
energy conservation programs are offered but at a slower

V

rate than trends in the’earlycentury. Irrigated crop land
has decreased significantly where urban development
and natural restorationhave inceased: Protection of
water quality and endangered spedes is drien’mostly by
lawsuits, creating uncertainty.

intrusion issues in South Coast groundwater aquifers. A USGS study on the vulnerability
of the West Coast to sea level rise shows the South Coast area as being in the moderate
to very high vulnerability range (Thieler 2001).

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
could provide for sustainability of resources and ways to manage uncertainty and risk at
a regional level. See Box SC-4 scenario descriptions.

Total Demand

Change in total water demand in the South Coast Hydrologic Region for the three
scenarios, Current Trends, Slow & Strategic Growth and Expansive Growth is shown
in Figure SC-9. The change in water demand is based on the difference between the
historical average (1998-2005) and future average (2043-2050) water demands. Future
demand is shown with and without climate change. The change in water demand
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Figure SC-9 Water demand changes by scenario, South Coast Hydrologic Region

without climate change is shown with solid bars and those with climate change is
shown with hatched bars. As shown in the figure, there is considerable variation in the
magnitude in demand increases across the three scenarios. Equally noticeable, Slow &
Strategic Growth shows a dramatic reduction in demand when compared with Current
Trends; from 1,325 thousand acre-feet down to a reduction of 140 thousand acre-feet.
Considering 12 climate change alternatives (hatched bar), pronounced range of water
demand change are observed under all three scenarios.

South Coast Hydrologk Region

Water Demand Changes and Climate Change Variabilty

The graph under each scenario represents future
water demand change (the difference between the
average demands for 2043-2050 and 1998-2005.)
This change could be either an increase (above
baseline) or a decrease (below baseline) in water use.

Climate change adds another dimension of variability
to demand changes. In figure at right, historical period
shows actual demand (blue line). Each colored line
represents 1 of 12 climate scenarios. This variability
is represented on the water demand change graph by
the hatched area.
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Urban Demand Change

Figure SC-9 shows urban water demand change in the South Coast region with and
without climate under the Current Trends, Slow & Strategic Growth, and Expansive
Growth scenarios. Without climate change, all three scenarios show an increase in urban
water demand. Expansive Growth, however, shows marked increase in water demand
when compared with Current Trends; an increase from 1,645 thousand acre-feet with
Current Trends to 3,240 thousand acre-feet with Expansive Growth scenario. This shows
urban growth and expansion in the South Coast area dramatically increases demand
for water. The Slow & Strategic Growth scenario, however, shows a smaller relative
increase in water demand (145 thousand acre-feet). When climate change is considered,
all three scenarios showed an increase in urban water demand across most future
climate sequences.

Agricultural Demand Change

Change in agricultural water demand in the South Coast region is shown in Figure SC-9.
Future agricultural water demand is generally reduced due to reduction in irrigated
acreage from urbanization and increased background water conservation. Without
climate change (solid bar), Expansive Growth shows a slightly larger reduction
(360 thousand acre-feet), followed by Current Trends scenario (320 thousand acre-feet).
Under the Slow & Strategic Growth scenario, however, agricultural demand shows
a slightly lower reduction of about 285 thousand acre-feet. When climate change is
considered (hatched bar), water demand reductions are the same or less than demand
reductions without climate change.

Environmental Demand Change

Figure SC-9 shows a base environmental water demand of about 130 thousand acre-feet
in South Coast region. No additional environmental water demands are assumed for the
South Coast beyond current commitments.
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Appendix A. Flood Management

Historic Floods

Flood Parameters

Table SCA-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 SCA-1. (The table is supplemented with four
additional sites. See Table note 6.)

Flood Descriptions

Early Floods. The South Coast region has seen many floods over the past 198 years.
One of the earliest recorded floods occurred along the Santa Ma River in 1810 and
washed away adobes.

One of the more prominent floods in California history was the “Great Flood” of
1861-62. Heavy flooding during this event inundated large areas of the west coast and
transformed much of Orange County into an inland sea. This flood event was unusual in
that it occurred during the severe drought of 1856-64 and floodwaters did not recede for
20 days.

In 1884 the region experienced an unusually long wet season, receiving rains well
into June and more than doubling the seasonal average. The second of two floods that
occurred inundated the towns of Santa Ma and Orange, and caused the Santa Ma River
to cut a new channel to the sea.

Two floods occurring in 1914 and 1916 provided significant insight on the relationship
between urban development in the Los Angeles Basin and the flood damage potential
of the surrounding rivers. In 1914 floodwaters caused over $10 million in damages
and took the lives of many people. In 1916 a similar flood event caused significant
damage to the Los Angeles area when inadequately sized bridges acted as debris plugs.
Following these floods in 1920 the Los Angeles County Flood Control District built
Devil’s Gate Dam, the first flood control dam in Los Angeles County.

Mother significant flood in 1925 was so severe that it altered the course of both the
Santa Ma and Los Angeles rivers.

In 1928, the St. Francis Dam, located 40 miles northwest of Los Angeles,
catastrophically failed and the resulting flood killed more than 600 people. The collapse
of the St. Francis Dam remains the second-greatest loss of life in California’s history,
after the 1906 San Francisco earthquake and fire. The concrete dam was part of the Los
Angeles Aqueduct system.

Box SCA-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 SCA-1 Record floods for selected streams, South Coast Hydrologic Region

Stream Location

Cottonwood Cr.

San Diego R.

San Diego R.

Santa Ysabel Cr.

San Luis Rey R.

Santa Margarita R.

Santa Margarita R.

Temecula Cr.

Murrieta Cr.

San Juan Cr.

Santa Ana R.

Temescal Cr.

San Jacinto R.

Salt Cr.

San Jacinto R.

Santa Ana R.

Lytle Cr.

San llmoteo Cr.

San Gabriel R.

Rio Hondo

Rio Hondo

Big Tujunga Cr.

Los Angeles R.

Los Angeles R.

Ballona Cr.

Malibu Cr.

Calleguas Cr.

Santa Clara R.

Sespe Cr.

Piru Cr.

Santa Clara R. near Piw

Ventura R. near Ventura

Note: tat = 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 Gage discontinued 2004

4 Resulting from a debris wave

5 Gage discontinued 2007

6 Data source not USGS

above Tecate Creek, near Dulzura5

at Fashion Valley, at San Diego

at Mast Road, near Santee

near Ramona

at Oceanside

at Ysidora

near Temecula

near Aguanga

at Temecula

ean nnual Peak stage
runoff (taf) of record (ft)

11 11.2

282 13.5

18 18.1

8 14.3

26 21.7

452 20.5

212 22.5

6 14.6

152 17.2

16 20.71

572 9.0

242 6.7

12 11.8

2 11.23

14 5.3

1152 16.6

6 14.8

3 8.2

47 22.2

125 13.8

38 15.4

Peak
discharge of
record (cfs)

11,700

9,430

45,400

28,400

25,700

44,000

31,000

8,100

25,000

28,500

31,700

4,720

16,000

4,120

45,000

47,800

17,500

15,000

30,900

38,800

48,100

at La Novia Street Bridge, at San Juan Capistrano

at Santa Ana

above Main Street, at Corona

near Elsinore

at Murrieta Road, near Sun City

near San Jacinto

at MWD Crossing, near Arlington

at Colton

near Loma Linda

below Santa Fe Dam, near Baldwin Park

below Whittier Narrows Dam

at South Gate6

below Hansen Dam

at Long Beach6

at Sepulveda Dam

at Culver City6

at Malibu Canyon6

near Camarillo

at Montalvo3

near Fillmore

above Frenchmans Flat

182 7.6 15,200

194 18.3 128,700

39 12.V 14,700

36 16.0 32,500

21 21.4 33,800

37 10.51 25,900

122 17.4 165,000

93 25.01.4 85,300

31 n/a 36,000

55 12.71 32,000

512 29.31 63,600
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In 1938 a flood inundating over 250,000 acres in Orange, Riverside, San Bernardino,
Los Angeles, and Ventura Counties caused an estimated $78.5 million in damages and
killed 87 people.

1969. Flooding in 1969 took the lives of 103 people and caused more than
$160.1 million in damages to the South Coast Hydrologic Region. Due to increased
development, the 1969 flood was the worst on record for the counties of Ventura,
Orange, San Bernardino, and Riverside.

1978. In 1978 intense storms combined with inadequate drainage systems caused
widespread street flooding and forced the evacuation of homes and businesses residing
in lower elevations in Ventura, Los Angeles, Orange, San Bernardino, and Riverside
counties. Damages caused by this event were estimated to be $86 million.

1980. In 1980 a powerftul series of storms left the region with destroyed homes, washed
out bridges and roads, and disrupted utilities. Thousands of people were evacuated from
the area, and 29 people lost their lives. Los Angeles, Orange, Riverside, San Bernardino,
San Diego, and Ventura counties were declared disaster areas by President Carter.

1992. A heavy downpour led to spill at the Las Llajas Dam near Simi Valley, resulting in
considerable erosion on Las Llajas Creek and bridge damage in Moorpark.

Flood Governance

Many federal, State, and local agencies have responsibilities in the overall effort to
manage floods. The principal participants in the South Coast Hydrologic Region and
their activities are listed in Table SCA-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.
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Event management system administration. Oversight of the National Incident
Management SystemlStandardized Emergency Management System (NIMS SEMS)
as applied to California.

In the Santa Clara, the Ventura County Watershed Protection District provides flood
management to 1,670 square miles. The agency divides the county into four zones; each
zone is managed separately to protect aquatic ecosystems, human life and health, and
other natural resources.

In the Metropolitan Los Angeles Planning Area, the Los Angeles County Flood Control
District (LACFCD) was created in 1915 to provide for the control and conservation of
flood, storm, and other waste waters. LACDPW’s Watershed Management Division
was created in 2000 to evaluate and address flood control needs from an integrated
watershed management approach taking into account flood protection, water quality and
conservation, and enhancement of habitat, open space, and recreational opportunities.

In the Santa Axia Planning Area, the Orange County Flood Control District manages
790 square miles and more than 350 miles of flood channels, dams, pump stations,
flood control basins and other infrastructure. The San Bernardino County Flood Control
District is responsible for providing flood protection, water conservation, and storm
drain construction. The district is divided into six planning zones that cover an area of
21,105 square miles; each zone functions independently. The Riverside County Flood
Control and Water Conservation District provides flood management to 2,700 square
miles in the western region of the county. The district divides its jurisdiction into seven
management zones; each zone is managed separately.

In the San Diego Planning Area, the San Diego County Flood Control District is
responsible for flood management in 4,200 square miles of unincorporated San
Diego County. Individual municipalities are responsible for flood management within
their jurisdictions. Although flood management is a top priority, the agency’s other
responsibilities include water supply, watershed-based recreation, water quality
enforcement, and watershed rehabilitation.

Flood Risk Management

Structural Approaches
Construction of several major flood control projects in the South Coast region has
been the responsibility of US Army Corps of Engineers with the Natural Resources
Conservation Service and other public agencies participating on a much smaller scale.
Maintenance of these flood control facilities is primarily left to local agencies, with the
exception of a few structures under the purview of the USACE.

Two of the most extensive individual flood control systems in California are found in the
region. These are:

The Los Angeles County Drainage Area Project, principally in the watersheds of
Los Angeles and San Gabriel Rivers and the Rio Hondo. The local sponsor is the
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Table SCA-2 Flood management participants, South Coast Hydrologic Region
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Figure SCA-1 Los Angeles County Drainage Area Project

Multipurpose Projects

1 Lopez Dam

2 Hansen Dam

3 Sepulveda Dam

4 Santa Fe Dam

5 Whittier Narrows

Drainage area boundary

Debris basin
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Los Angeles County Flood Control District (LACFCD). The project, depicted in
Figure SCA- 1, Los Angeles County Drainage Area Project, includes 20 dams,
90 debris basins, and 458 miles of improved channels.
The Santa Ma River Project and Santa Ma Main Stem Project, implemented
successively on the Santa Ma River, also include multiple dams and many miles
of new or improved channels. Figure SCA.-2, Santa Aria River Basin and Orange
County projects, illustrates these facilities.

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

Disaster Preparedness, 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 SCA-4, Flood
emergency responders indicates the responsible entities at successive levels of response.

Table SCA-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.

Integrated Regional Water Management

The South Coast Region has a high density of integrated regional water management
plans covering the hydrologic region. Of 14 plans, five have incorporated flood control
and/or floodplain management components. The San Diego IRWMP discusses the
integration of floodplain management into the plan, but does not elaborate on specific
projects. The Central Orange County IRWMP discusses the Orange County Flood
Control District and the role it serves as a participating flood control entity in the plan.
The Watersheds Coalition of Ventura County IRWMP is coordinated with the Integrated
Watershed Protection Program, allowing for county-wide planning of flood reduction
measures over a 20 year horizon. For example, in the Calleguas Creek basin, which is
a 341 square mile watershed, one of the ongoing projects is the Calleguas Creek IWPP
Phase II Management Strategy Study. This project will provide multi-purpose outcomes
including flood control, sedimentation balance and control, water quality improvement,
land use management, groundwater recharge, ecosystem mitigation and restoration, and
recreational opportunities. When and where opportunities become available, projects
of this type will be proposed, planned, and implemented on a collaborative basis in all
four zones within Ventura County. The San Jacinto River Watershed Management Plan
discusses a strategy that incorporates multi-objective projects for storm water and flood
management. The RCWD Upper Santa Margarita plan discusses floodplain management
and the important role it plays in protecting public and private property.
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Figure SCA-2 Santa Ana River Basin and Orange County projects
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Big Dalton Res.

Santa Anita Res.

Big Tujunga Res.

Cogswell Res.

Devils Gate Res.

Live Oak Res.

Eaton Wash Res.

Pacoima Res.

San Dimas Res.

Puddingstone
Diversion Res.

Puddingstone Res.

San Gabriel Res.

Thompson Creek
Res.

Hansen Dam (LACDA
project)

Sepulveda Dam
(LACDA project)

Lopez Dam (LACDA
project)

Santa Fe Dam
(LACDA project)

Whittier Narrows
Dam (LACDA project)

Alessandro Dam

Box Springs Dam

Harrison Street Dam

Pigeon Pass Dam

Prenda Dam

Sycamore Dam

Woodcrest Dam

Mockingbird Dam

Lake Elsinore Res.

Brea Dam (SAROC
projects)

Fullerton Dam
(SAROC projects)

Prado Dam (SAROC
projects)

Big Dalton Cr.

Thb. Rio Hàndo

BigTujunga Cr.

W. Fork San Gabriel R.

Arroyo Seco

Live Oak Cr.

Eaton Wash

Pacoima Cr.

San Dimas Wash

San Dimas Wash

Walnut Cr.

San Gabriel R.

Thompson Cr.

Tujunga Wash

Los Angeles R.

Pacoima Wash

Rio Hondo San Gabriel R.

Alessandro Cr.

Box Springs Cr.

Harrison Cr.

Pigeon Pass Cr.

Prenda Cr.

Sycamore Cyn.

Woodcrest Cr.

Mockingbird Cyn.

L. Elsinore

Brea Cr.

East Fullerton Cr.

Santa Ana R.

LA Co. DPW

LA Co. :DPW

L Co. Dl V

LA Co. DPW

LA Co. DPW

LA Co. DPW

LA Co. DPw.

LA Co. DPW

LCo. DP.W

LA Co. DPW

LA Co. DPW

LA Co. DPW

LA Co. DPW

USACE

USACE

USACE

USACE

RCFCWCD

RCFCWCD

RCFCWCD

RCFCWCD

RCFCWCD

RCFCWCD

RCFCWCD

City of Riverside

USACE (EVMWD)

USACE (OCFCD)

USACE (OCFCD)

USACE

1.000 AF flood ontiol

800.AF
6,000 AF flood control

11,IOOAF flood control

1600 AF flood control

200 AFflocid control

900 AF flood control

3,600 AF flood control

1,300 AF flood control

200AF flood control

16,400 AF flood control

43,600 AF flood control

500 AF flood control

29,700 AF flood control

17,300AF flood control

200 AF flood control

36,200 AF flood control

400 AF flood control

400 AF flood control

200AF flood control

1,400 AF flood control

200 AF flood control

900AF flood control

400 AF flood control

1,000 AF flood control

61,200 AF flood control

4,000 AF flood control

800 AF flood control

196 taf flood control

Cities ófeastern Los Angeles Co.

Citieof estern Los Angeles Co.

Urban areas in Tujànga Canyon.

Urban areas in W. Fork San
GabnelR..

Pasadena, Alhambra & E. Los
Angeles.

Cities of E. LosAngeles Co.

Pasadena. ther cities of metro
Los Angeles

Cities of San Femando Valley

Cities ofeàstem Los Angeles Co.

Cities oi’astern Los Angeles Co.

Cities of eastern Los Angeles Co.

Cities of eastem:LosArieles Co.

Cities of eastern Los Aneles Co.

Lower Part of San Fernando
Valley & City of Los Angeles

Cities in western Los Angeles Co.

Cities in San Fernando Valley

Cities in central Los Angeles
metro area

City of Riverside

City of Riverside

City of Riverside

City of Moreno Valley

City of Riverside

City of Riverside

City of Riverside

City of Riverside

City of Lake Elsinore

Fullerton & Buena Park

Fullerton, Buena Park, and La
Palma

Urban areas in Lower Orange
County

South Coast Hydrologic Region. Appendix A - Flood Management

Table SCA-3 Flood control facilities, South Coast Hydrologic Region

Facility Stream Owner (Sponsor) Description Protects

LSERIS AND / ft4 -J )J4.0 p/t&.

USACE

San Gabriel R. 32,600 AF flood control Cities of eastern Los Angeles Co.
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Table SCA-3 Flood control facilities, South Coast Hydrologic Region (continued)

Facility Stream Owner (Sponsor) Description Protects
Villa Park Dam Santiago Cr. OCFCD 15,600 AF flood control Cities of Orange, Santa Ana and
(SAROC projects) other urban areas of Orange

County

Seven Oaks Dam Santa Ana R. OCFCD, 146 taf flood control Urban Orange County
(SAROC projects) RCFCWCD,

SBCFCD, USACE

Carbon Canyon Dam Carbon Canyon Cr. USACE 6,600 AF flood control Anaheim, Los Alamitos, Placentia
(SAROC projects) Naval Air Station

San Antonio Dam San Antonio Cr. USACE 7,600 AF flood control PomOna, Claremont, Chino,
(SAROC projects) Ontariá & Upland

Beardsley Wash Beardsley Wash Ventura Co. Debris basin, drop Oxnard plain
Watershed Mgmt. spillways, channels

. Dist. (NRCS)

Los Angeles County Los Angeles R., San USACE (LA Co. Improved channels Los Angeles metropolitan area,
Drainage Area Gabriel R., Rio Hondo, DPW) San Fernando Valley
(LACDA) project Ballona Cr., and

tributaries

Santa Ana River Santa Ana R., San USACE (OCFCD, Levees, improved Anaheim, Los Alamitos, Upland,
Basin and Orange Jacinto R., Carbon Cr., SBCFCD, channels, Ontario, Cucamonga, Alta
County (SAROC) Cucamonga Cr. and RCFCWCD) bypasses, debris Loma, San Antonio Heights, San
projects tributaries, Devil Cr., East basins, detention Bernardino and vicinity, Rialto,

Twin Cr., Warm Cr., Lytle basins, revetment, Bloomington, Colton, Redlands,
Cr., Cajon Cr., Mill Cr., groins, floodplain Mentone, Corona, Rubidoux,
Chino Cr., San Antonio management, bank Pomona, Claremont, Chino, San
Cr., Bautista Cr. stabilization Jacinto, Hemet, Valle Vista

Kenter Canyon Local drainage USACE (LA Co. Conduit and channel Los Angeles, Santa Monica
Conduit and Channel DPW)

San Diego River San Diego R. USACE (City of Levee, channel San Diego
San Diego) improvements

Santa Clara River Santa Clara R., Santa USACE (Ventura Levees, improved Oxnard, Port Hueneme, Santa
Basin Paula Cr. Co. WPD) channel Paula

Stewart Canyon Stewart Cr. USACE (Ventura Debris basin, channel Ojai
Co. WPD)

Sweetwater River Sweetwater R. USACE (Caltrans, Improved channel San Diego, Chula Vista, National
San Diego Co. City
FCD)

Tijuana River Tijuana R. USACE Levees, Improved Tijuana, Mexico
channel

Ventura River Ventura R. USACE (Ventura Levee Ventura and vicinity
Co. WPD)

San Luis Rey River San Luis Rey R. USACE (San Levee San Luis Rey River valley
Diego Co. FCD)

Santiago Creek Santiago Cr. USACE (OCFCD) Improved channel, Santa Ana
storage basin

City Creek City Cr. USACE (SBCFCD) Levee, revetment, San Bernardino
improved channel

Los Coches Creek Los Coches Cr. USACE (San Channel Lakeside
Diego Co. FCD)
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Table SCA-3 Flood control facilities, South Coast Hydrologic Region (continued)

Facility Stream Owner (Sponsor) Description Protects

Rose Creek Rose Cr. USACE San Diego Improved channel San Diego
Co. FCD)

Telegraph Canyon Telegraph Canyon Cr. USACE (San Channels, culverts Chula Vista
Creek Diego Co. FCD)

Aliso Creek Aliso Cr. Los Angeles CO. Channels San Fernando Valley
DPW (NRCS)

Arroyo Calabasas Arroyo Calabasas Los Angeles CO. Channels San Fernando Valley
DPW (NRCS)

Bell Creek Bell Cr. Los Angeles CO. Channels San Fernando Valley
DPW (NRCS)

Browns Creek Browns Cr. Los Angeles CO. Channels San Fernando Valley
DPW (NRCS)

Bull Creek Bull Cr. Los Angeles CO. Channels San Fernando Valley
DPW (NRCS)

Limekiln Creek Limekiln Cr. Los Angeles CO. Channels San Fernando Valley
DPW (NRCS)

Lower East Canyon Lower East Canyon Los Angeles CO. Channels San Fernando Valley
DPW (NRCS)

Santa Susana Creek Santa Susana Cr. Los Angeles CO. Channels San Fernando Valley
DPW (NRCS)

Upper East Canyon Upper East Canyon Los Angeles CO. Channels San Fernando Valley
DPW (NRCS)

Wilbur Creek Wilbur Cr. Los Angeles CO. Channels San Fernando Valley
DPW (NRCS)

Main Street Canyon Main Street Canyon Riverside Co. Small flood control Riverside Co.
FCWCD (NRCS) project

Buena Vista Creek Buena Vista Cr. City of Vista Channels Vista
(NRCS)

Beardsley Wash Beardsley Wash Ventura Co. Debris basin, drop Oxnard plain
Watershed Mgmt. spillways, channels
Dist. (NRCS)

Revolon Slough Revolon Slough Ventura Co. Channels Oxnard Plain
Watershed Mgmt.
Dist. (NRCS)

taf = thousand acre-feet
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Table SCA-4 Flood emergency responders

Responder

Person(s) or organization(s) on the site

Emergency services units of the 179 cities
in the region

Emergency services units of the eight
counties in the region

Department of Water Resources

Office of Emergency Services, Inland
Region

Office of Emergency Services, Southern
Region

U. S. Army Corps of Engineers

California Conservation Corps

Department of Forestry and Fire Protection

Office of Emergency Services
Headquarters

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

2 Flood Operations Center, flood fight and
Corps liaison

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

3 Any emergency, Los Angeles, Orange,
Riverside, San Bernardino, San Diego,
Santa Barbara, and Ventura Counties, by
request of county (operational area)

3 Specified water-related emergencies, by
request of DWR

3 Personnel and equipment for flood fight

3 Personnel and equipment for flood fight

4 All emergencies, entire hydrologic region,
by request of OES Region

Table SCA-5 Advanced Hydrologic Prediction Service stream forecast points

River Basin

Calleguas Creek

San Diego River

San Luis Rey River

San Luis Rey River

San Diego River

Santa Ana River

Santa Clara River

Santa Clara River

Santa Margarita River

Santa Clara River

Ventura River

Stream

Calleguas Creek

San Diego River

San Luis Rey River

San Luis Rey River

San Vicente Creek

Santa Ana River

Santa Clara River

Santa Clara River

Santa Margarita River

Sespe Creek

Ventura River

Location

CSU Channel Islands

El Capitan Reservoir

Lake Henshaw

Oceanside

San Vicente Reservoir

Seven Oaks Reservoir

Freeman Diversion

Piru

Ysidora

Fillmore

Foster Park

Level

0

Comment

Any emergency

Any emergency
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Appendix B. Water Quality

Water Supplies

State Water Project

Legal decisions regarding environmental concerns in the Delta, however, have recently
limited the volume of water that can be delivered south of the Sacramento-San Joaquin
Bay Delta through the State Water Project (SWP). The potential impact of further
declines in ecological indicators in the Delta system on SWP water deliveries is unclear.
Additionally, the SWP is subject to extreme variability in hydrology due to a lack of
storage, with fill deliveries in only the wettest years. Other obstacles that must be
overcome in importing water through the SWP include limitations on the movement of
water across the Delta system, constraints related to water quality, and the cost of the
water. The Governor’s Delta Vision Strategic Plan (2008) recently recommended two
co-equal goals and associated actions: (1) restore the Delta ecosystem and (2) create
a reliable water supply for California. The plan recommends improving the existing
channel through the Delta, developing a second conveyance channel, increasing storage
capacity, and expanding local supplies to reduce dependence on imports. The Bay-Delta
Conservation Plan, under development by a collaboration of State, federal, and local
water agencies, will further address the recovery of endangered and sensitive fisheries in
the Delta.

Colorado River System

The Metropolitan Water District of Southern California (Metropolitan) diverts Colorado
River supplies based on the agreements in the 1931 California Seven-Party Agreement
and the Colorado River Water Delivery Agreement: Federal Quantification Settlement
Agreement of 2003 (QSA), which further quantifies priorities established in the 1931
document. Metropolitan’s diversions, although within its legal entitlements, are less
now than they were in the early 2000s. Surplus supplies which existed then have
been reduced as other states increased their diversions in accord with their authorized
entitlements. Since 2003, Metropolitan’s annual deliveries have varied from a low of
633,000 acre-feet in 2006 to a high of 897,000 acre-feet in 2005. The QSA also identifies
measures to conserve and transfer water through the lining of existing earthen canals.
The San Diego County Water Authority has further developed conservation and transfer
agreements with Imperial Irrigation District to augment its Colorado River Aqueduct
supply. With full implementation of the programs identified in the QSA, Metropolitan
plans to divert 852,000 acre-feet per year of Colorado River water annually plus any
unused agricultural water that may be available. Additional conjunctive use agreements
that Metropolitan have in operation to manage its Colorado River Aqueduct supply
include the Hayfield, Chuckwalla, and Lower Coachella Valley groundwater storage
programs.
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Local Surface Water

Surface water in the Santa Clara Planning Area is obtained from Lake Casitas
(254,000 acre-feet), Lake Piru (100,000 acre-feet), and from diversion projects along
the Santa Clara River, Ventura River, Santa Paula Creek, Piru Creek, Sespe Creek,
and Conejo Creek. Natural surface flows from these diversions are also directed to
spreading basins to replenish local aquifers. Local surface water provides approximately
8.5 percent of the total water utilized in Ventura County. The most southern reservoir on
the West Branch of the SWP California Aqueduct is Castaic Lake (320,000 acre-feet).
Metropolitan and CLWA both receive water from Castaic Lake and distribute it to retail
water purveyors following treatment. Bouquet Reservoir (33,000 acre-feet) is a part of
the Los Angeles Aqueduct (LAA) system built by the City of Los Angeles in 1934.

Originally, the Los Angeles River was the primary water source for the Metropolitan Los
Angeles Planning Area. Following several catastrophic floods, the U.S. Anny Corps of
Engineers (USACE) lined most of the riverbed with concrete and constructed several
dams to manage storm flows. The USACE continues to oversee Hansen, Lopez, and
Sepulveda Dams in the Los Angeles River watershed, as well as Santa Fe and Whittier
Narrows Dams in the San Gabriel River watershed. LACDPW oversees several surface
water storage facilities, including Big Tujunga and Pacoima dams, which further
improve flood protection and store runoff for subsequent diversion to 27 groundwater
spreading basins. Eleven dams were constructed as part of the San Gabriel River and
Montebello Forebay water conservation system to impound runoff for groundwater
recharge. Three dams in San Gabriel Canyon (Cogswell, San Gabriel, and Morris dams)
capture runoff for diversion to the Santa Fe, Rio Hondo, or San Gabriel Coastal Basin
spreading grounds. Las Virgenes MWD uses Las Virgenes Reservoir (9,800 acre-feet)
to store treated water it has purchased from Metropolitan. The Los Angeles Reservoir
(10,000 acre-feet), operated by the LADWP, is a primary water source of the San
Fernando Valley area.

The Santa Ma Planning Area has water storage reservoirs, including Lake Perris
(124,000 acre-feet), which stores State Water Project water Lake Mathews
(182,000 acre-feet) which stores Colorado River water, and Big Bear Lake (74,000 acre-
feet). Additionally, several flood control projects, including Prado Dam (383,500 acre-
feet) and Seven Oaks Dam (145,600 acre-feet) have been created to retain surface water
during storm season. Although not a drinking water supply, Lake Elsinore is the only
natural freshwater lake in the watershed with a surface area of five square miles. Surface
water accounts for approximately five-percent of the total water supply to serve demands
in the Santa Ma watershed.

In the San Diego Planning Area, a total of 25 reservoirs with a combined capacity
of 594,000 acre-feet are located within the SDCWA’s service territory. Major supply
reservoirs include San Vicente (90,200 acre-feet), El Capitan (112,800 acre-feet), Lake
Henshaw (50,000 acre-feet), and Lake Morena (50,200 acre-feet). Seventeen (17) of
these reservoirs are connected to the SDCWA’s aqueduct system. SDCWA plans to
raise the existing dam at San Vicente Reservoir from 220 feet to 337 feet to provide
an additional 100,000 acre-feet capacity for carryover storage (63 feet per Carryover
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Storage Project) and 52,000 acre-feet capacity for emergency storage (54 feet per
Emergency Storage Project). The increased reservoir capacity will also require
construction of two auxiliary saddle dams and a three-year reservoir draw down.
RCWD’s surface storage system is comprised of Vail Lake (51,000 acre-feet). RCWD
meets Temecula Gorge flow requirements of 2,500 acre-feet per year, as set by the
Cooperative Water Resource Management Agreement between Camp Pendleton and
RCWD, by discharging untreated imported water into Murrieta Creek, a tributary of
the Santa Margarita River. Metropolitan owns and operates Diamond Valley Lake
(800,000 acre-feet) and Lake Skinner (44,000 acre-feet) within the planning area.

Groundwater

In the South Coast region, natural recharge is typically insufficient to maintain
groundwater basin water levels and current pumping levels due to the extent of
impervious surfaces and the presence of clay soils. In some groundwater basins, as the
demand for groundwater exceeded supply, landowners and other parties have turned
to the courts to determine how much groundwater can rightfully be extracted. Most
basin adjudications have resulted in either a reduction or no increase in the amount
of groundwater extracted. Watermasters are further recognizing that they must also
manage groundwater extraction to protect water quality andlor to prevent the spread
of contaminants in groundwater. Adjudicated groundwater basins include: Central,
Chino, Cucamonga, Main San Gabriel, Puente, Raymond, San Bernardino, Santa
Margarita River, Santa Paula, Six Basins, Upper Los Angeles River, and the West Coast.
Additional management of groundwater has been afforded through legislation to: Fox
Canyon Groundwater Management Agency (GMA), Ojai GMA, Water Replenishment
District of Southern California (WRD), and OCWD.

Groundwater production within the greater Metropolitan service area is estimated at
1.6 million acre-feet annually, employing nearly 5,000 acres of spreading basins and
36 injection wells (Metropolitan 2007). The discussion below provides examples of the
larger basins, as there are too many small groundwater basins to name.

Groundwater is the largest single source of water in the Santa Clara Planning Area.
The 66,200-acre Upper Santa Clara River Valley basin is comprised of two aquifers
(an alluvial aquifer and a Saugus Formation aquifer) totaling approximately 1.9 million
acre-feet of storage capacity. Due to extensive pumping by private well owners and
by a majority of the 166 public water purveyors within Ventura County, overdraft and
seawater intrusion problems were occurring to local groundwater basins. Established in
1982 by State legislation, the Fox Canyon GMA now manages some of the basins and
is implementing actions to mitigate these issues. The 125,300-acre Lower Santa Clara
River Valley basin is subdivided into five smaller basins: Oxnard, Mound, Santa Paula,
Fillmore, and Piru. The largest of the sub-basins is the 58,000-acre Oxnard basin, which
contains approximately 7.1 million acre-feet of storage capacity and is managed by
the Fox Canyon GMA. Conjunctive use projects underway in Ventura County include
Calleguas Conjunctive Use Program (North Las Posas Basin).
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Many agencies in the Metropolitan Los Angeles Planning Area rely on artificial
recharge, by diverting local supplies from rivers or creeks when flow conditions are
optimal, to spreading grounds (or basins) which typically contain sandy soils that
promote infiltration. LADWP, in partnership with the Los Angeles County Flood Control
District, is moving forward with several storm water capture projects with the goal of
increasing long-term groundwater recharge by a minimum 20,000 acre-feet per year.
In addition, recycled water is infiltrated in spreading grounds and injected (along with
imported water) along the coast to form barriers to seawater intrusion at three locations
(the Alamitos, Dominguez Gap, and West Coast barriers). The 310,900-acre Coastal
Plain of Los Angeles County basin is subdivided into 4 sub-basins: Santa Monica,
Hollywood, Central, and West Coast. The Central and West Coast sub-basins represent
almost 90 percent of the storage of the Coastal Plain basin and are both adjudicated for
allowed pumping of up to 281,000 acre-feet per year. These sub-basins have a combined
total storage capacity estimated at 20.3 million acre-feet and up to 450,000 acre-feet set
aside for the development of future conjunctive use projects. Conjunctive use projects
underway in Los Angeles County include Long Beach Conjunctive Use Storage Project
(Central Basin).

Groundwater continues to be the primary water supply source in the Santa Ma Planning
Area. Groundwater production is supported by incidental and artificial recharge
of recycled water, imported water, and storm water supplies. On average, about
80,000 acre-feet per year of imported supplies from Metropolitan are recharged each
year to support groundwater production. The 466,900-acre Upper Santa Ma Valley
basin has nine sub-basins: Chino, Cucamonga, Rialto-Colton, Riverside-Arlington,
Cajon, Bunker Hill, Yucaipa, San Timoteo, and Temescal. Total combined storage of
the sub-basins is estimated at 21 million acre-feet. Groundwater pumping operations in
the Chino, Bunker Hill, and Rialto-Colton sub-basins are managed under adjudication
judgments. The 224,000-acre Coastal Plain of Orange County basin has a storage
capacity of 37.7 million acre-feet. The Orange County groundwater basin, managed
by OCWD, provides a majority of the water used by north and central Orange County
cities. Conjunctive use of surface water and groundwater is a long-standing practice
in the region, with numerous spreading grounds developed to recharge the basins.
Phase I construction has been completed for OCWD and Orange County Sanitation
District’s Groundwater Replenishment System, which purifies 72,000 acre-feet per year
of wastewater for groundwater storage either by injection along the seawater barrier or
by percolation near the Santa Ma River. Conjunctive use programs underway in San
Bernardino County include IEUA Cyclic Storage Agreement (Chino Basin) and Three
Valley Municipal Water District Cyclic Storage Agreement (Main San Gabriel Basin).

Groundwater production in the San Diego Planning Area is limited by lack of storage
capacity in local aquifers, availability of groundwater recharge, and degraded water
quality. RCWD stores local runoff in Vail Lake via a surface water storage permit (up
to 40,000 acre-feet from November 1 to April 30) and then releases available water
to spreading basins for groundwater recharge. SDCWA does not utilize groundwater
extraction to meet member agency needs. The proposed El Monte Valley Groundwater
Recharge project, a joint effort between Padre Dam MWD and Helix WD in San Diego
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County, would recharge the El Monte Valley Basin using highly treated recycled water.
The Santa Margarita Conjunctive Use Project, by the Fallbrook PUD, provides for
recharge of the groundwater basin underlying Camp Pendleton through diversions from
the Santa Margarita River.

Recycled Water

Within Metropolitan’s service area, there are approximately 355,000 acre-feet of planned
and pennitted uses of recycled water supplies. Actual use is approximately 209,000 acre-
feet, which includes golf course, landscape, and cropland irrigation; industrial uses;
construction applications; and groundwater recharge, including maintenance of seawater
barriers in coastal aquifers. Metropolitan projects the development of 500,000 acre-feet
of recycled water supplies (including groundwater recovery) by 2025 (Metropolitan
2004). A necessary component of water recycling is providing a means of disposal
or storage for excess recycled water supplies during wet weather periods (other than
discharge via regional ocean outfalls). Discharge of treated wastewater flows into
streams and rivers can help satisf’ environmental water demands and provide for
incidental groundwater recharge. IPR through release of recycled water to groundwater
spreading basins or surface storage reservoirs can further augment local drinking water
supplies. By utilizing reclaimed water, agencies can more efficiently allocate their
potable water and increase the reliability of water supplies in the region.

Recycled water in the Santa Clara Planning Area holds great potential as an alternative
water source and a means to improve water supply reliability, particularly for
agricultural irrigation. Four WWTPs in Ventura County currently reclaim a portion
of their effluent. The Camrosa Water District recycles water from its own facilities,
the City of Thousand Oaks’ Hill Canyon WWTP, and Camarillo Sanitary District for
agricultural and landscape irrigation demands. In the upper watershed, Santa Clanta
Valley Sanitation District owns and operates two water reclamation plants (Saugus and
Valencia) within the CLWA service area. A third reclamation plant is proposed as part
of the Newhall Ranch project. Accordingly, CLWA has constructed an initial phase
(Phase 1A) of the recycled water system and proposes to construct an additional phase
in the near future.

Current average annual recycled water production in the Metropolitan Los Angeles
Planning Area is approximately 225 million gallons per day (MGD), which represents
approximately 25 percent of the current average annual effluent flows. WRD is
permitted to recharge up to 50,000 acre-feet per year (45 MGD) of Title 22 recycled
water from CSDLAC for replenishment of the Central sub-basin through use of the
Montebello Forebay spreading grounds. West Basin MWD’s Edward Little Water
Recycling Facility in El Segundo, which produced approximately 24,500 acre-feet
in 2004-2005, recently completed its Phase IV Expansion Project. Approximately
12,500 acre-feet per year of the water produced at this facility is purchased by WRD
and injected into the West Coast Barrier by LACDPW. The use of recycled water by
LADWP is projected to be approximately 50,000 acre-feet per year by 2019.
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Recycled water currently represents approximately 4 percent of the total water demands
in the Santa Aria Planning Area. Eastern MWD recycles effluent from four WWTPs.
EMWD is reusing the majority of the treated wastewater. EMWD is also investigating
the feasibility of indirect potable reuse through groundwater recharge, The Irvine
Ranch Water District (IRWD) has developed an extensive recycled water treatment
and delivery system and will expand capacity through 2013 to meet expected recycled
water demand at buildout. Inland Empire Utilities Agency (IEUA) is expanding its water
recycling with a goal of meeting 20 percent of their demand or 50,000 acre-feet with
recycled water. The Western Water Recycling Facility, owned and operated by Western
Municipal Water District, is currently being upgraded and expanded. Eastern Municipal
Water District has Perris Valley and Moreno Valley Water Reclamation Facilities and
recycled water is available through the OCWD’s Green Acres Project and the El Toro
Water District. As infrastructure is further developed, recycled water is projected to
surpass surface water as a water supply source for the planning area. OCWD and Orange
County Sanitation District’s Groundwater Replenishment System provides 72,000 acre-
feet per year of recycled water for groundwater recharge and injection along the
seawater barrier.

The San Diego Planning Area contains a number of recycled water facilities. In
Riverside County, water reclamation facilities include Santa Rosa and Temecula Valley
which provide non-potable supplies for local use. Seventeen recycled water tertiary
treatment facilities are located within San Diego County. The use of tertiary treated
recycled water within the San Diego area is projected to increase from 11,500 acre-
feet per year in 2005 to 47,600 acre-feet per year in 2030 (SDCWA 2007). In
September 2008, the City of San Diego approved funding for an IPR demonstration
project that releases advanced treated wastewater to San Vicente Reservoir for blending
and subsequent additional treatment prior to redistribution.

Desalination

In the Metropolitan Los Angeles Planning Area, the 3 MGD Goldsworthy Desalter,
owned and operated by WRD, provides brackish groundwater desalination for the dual
purposes of remediation of a saline plume located within the West Coast sub-basin and
provision of a reliable local water source to Torrance.

The potential for groundwater banking in the Santa Ana Planning Area is substantial, but
the volume of clean water that can be stored may be hindered by high salt concentrations
in the existing groundwater. In the Santa Ma watershed, three groundwater desalination
plants have been constructed by SAWPA (in the Arlington and Chino areas) and are
producing a total of 24 MGD. The Arlington Desalter is now owned and operated by
Western Municipal Water District. The Temescal plant, constructed and operated by the
City of Corona, has a capacity of 15 MGD. The Menifee and Perris Desalters, owned
and operated by Eastern MWD, are producing 7 MGD. A third desalter (Perris II with
a 5 MGD capacity is in design. The Chino Basin Desalter Authority operates Chino 1
and Chino II Desalters, which are producing 24 MGD (26,000 acre-feet per year).
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The Irvine Desalter Project, a joint groundwater quality restoration project by IRWD
and OCWD, yields 7,700 acre-feet per year of potable drinking water and 3,900 acre-
feet per year of non-potable water. The Tustin Seventeenth Street Desalter, owned
and operated by the City of Tustin yields approximately 2,100 acre-feet per year. The
Arlington Desalter, managed by Western MWD, delivers approximately 6,400 acre-
feet of treated groundwater annually to the City of Norco. Brine from local desalters is
effectively transported from the watershed by SAWPA’s 30 MGD capacity Santa Ma
Regional Interceptor (SARI) brine pipeline to OCSD for treatment and then discharge
to the ocean. As described above, groundwater extraction is limited in the San Diego
Planning Area. Brackish groundwater desalination facilities in the planning area include
the City of Oceanside’s Mission Basin Desalter (6.37 MGD) and Sweetwater Authority’s
Reynolds Groundwater Desalination Facility (4 MGD).

Urban Water Conservation

Water conservation programs are coordinated in the Santa Clara Planning Area by a
variety of agencies. Calleguas MWD, the local wholesaler of SWP supplies, administers
programs with its member agencies in the southeastern portion of Ventura County.
A regional agricultural interest group, the Ventura County Fann Water Coalition,
was recently formed to collaborate on implementation of agricultural efficient water
management practices. CLWA acts as the information clearinghouse for water
conservation efforts in the upper watershed by purchasing advertising time in all media
types and fhnding conservation programs by its member water retailers.

In the Metropolitan Los Angeles Planning Area, Metropolitan assists member agencies
with implementation of water conservation programs. Additionally, LADWP implements
public outreach and school education programs to encourage conservation ethics;
seasonal water rates that are approximately 20 percent greater during the summer high
use period; and free water conservation kits. As a result of these conservation efforts
by LADWP, the water demand for Los Angeles is about the same as it was 25 years
ago, despite a population increase of more than 1 million people. LADWP projects an
additional savings of at least 50,000 acre-feet per year by 2030 through additional water
conservation programs. The Central and West Basin MWDs recently completed water
conservation master plans to coordinate and prioritize conservation efforts and identify
enforcement protocols.

OCWD implements several water use efficiency programs in the Santa Ma Planning
Area, including a hotel/motel water conservation program, an annual Children’s Water
Festival and a Water Heroes program and water saving tips and tools. Eastern Municipal
Water District has a strategic goal to reduce per capita water use and has several
programs to replace existing inefficient water devices and encourage water efficiency
in new development. IEUA provides multiple rebate programs, including turf removal
and water efficient fixtures, and has established the Inland Empire Landscape Alliance to
promote the use of water efficiency landscaping by its cities and retail agencies. Western
Municipal Water District operates the preeminent water conservation demonstration
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center in the southland, Landscapes Southern California Style, which has been educating
the public about water efficient planting and irrigation for over 15 years.

In the San Diego Planning Area, significant SDCWA and member agency funding has
been directed toward implementing water conservation programs. Major programs
include water efficient purchase incentives, efficiency standards, residential surveys,
residential retrofits, landscape irrigation improvements, and commercial/industrial!
institutional retrofits. These programs resulted in 53,400 acre-feet of water savings
during 2005; water savings are projected to annually exceed 100,000 acre-feet by
year 2025. Numerous partnerships have also been developed to implement retail agency
projects supported by external funding. For example, the 2007 Blueprint for Water
Conservation is a partnership of SDCWA, member agencies, Cuyamaca College’s Water
Conservation Garden, and private stakeholders dedicated to increasing regional water
conservation to 80,000 acre-feet per year by 2010 and further to 108,000 acre-feet per
year by 2030.

SCB-8 CALIFORNIA WATER PLAN UPDATE 2009



South Coast Hydrologic Region. Appendix B - Water Quality

Table SCB-1 Water Suppliers in the South Coast Hydrologic Region

Local Supply

C
‘1 .2
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l > 0
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Entity Imported Supplier
Metropolitan Water District of Southern California (MWDSC) • SWP

Cafleguas Municipal Water District (MWD) • MWDSC

Academy MWC, Arroyo Las Posas MWC, Balcoim Bixby MWA, Berylwood Heights MWC, • Calleguas MWD,
Brandeis-Bardin MWC, Butler Ranch MWC, California Water Service Company, California- United Water
American Water Company, City of Camarillo, Camrosa Water District, Crestview MWC, Conservation DistrictGolden State Water Company, Del Norte MWC, Epworth MWC, Fuller Falls MWC, La
Loma Ranch MWC, Lake Sherwood CSD, Las Lomas Water System, Mesa Water Co.,
Oak Park Water Service, City of Oxnard, Pleasant Valley MWC, Rancho Canada Water
Company, Thermic MWC, City of Simi Valley, Solano Verde MWC, City of Thousand Oaks,
Ventura County Waterworks District No. 1, Ventura County Waterworks District No. 8,
Ventura County Waterworks District No. 17, Ventura County Waterworks District No. 19,
Zone MWC

Central Basin MWD • MWDSC

City of Bell Gardens, City of Downey, City of Montebello, City of Norwalk, City of Vernon, Central Basin MWD
City of La Habra Heights, City of La Mirada, City of Pico Rivera, City of Santa Fe Springs,
City of Whittier, City of Bell, City of Commerce, City of Huntington Park, City of Maywood,
City of Walnut Park, City of Lynwood, City of South Gate, City of Florence-Graham, City of
Willowbrook, City of Artesia, City of Bellflower, City of Cerritos, City of Hawaiian Gardens,
City of Lakewood, City of Paramount, City of Signal Hill, Water Replenishment District of
Southern California (WRD)

Eastern MWD . . MWDSC

City of Hemet, City of Perris, City of San Jacinto, City of Menifee, Nuevo MWC, Moreno . . Eastern MWD,
Valley MWC, Lake Hemet MWD, Rancho California Water District Western MWD

Foothill MWD • MWDSC

Crescents Valley Water District, La Canada lmgation District, Mesa Crest Water Company, • Foothill MWD
Valley Water Company, Las Flares Water Company, Lincoln Avenue Water Company,
Rubio Canon Land and Water Association, Kinneloa Imgation District

Inland Empire Utilities Agency (IEUA) • MWDSC

City of China, City of Chino Hills, City of Upland, Cucamonga Valley Water District, City • IEUA
of Fontana, City of Montclair, City of Ontario, City of Upland, Monte Vista Water District,
Fontana Water Co., San Antonio Water Co.,

Las Virgenes MWD • MWDSC

Municipal Water District of Orange County (MWDOC) • MWDSC

City of Brea, City Buena Park, East Orange County Water District (EOCWD), City of . • MWDOC, OCWA,
Fountain Valley, City Garden Grove, Golden State Water Co-Orange County District, City of EOCWD IRWD Cal
Huntington Beach, City of La Habra, City of La Palma, Mesa Consolidated Water District, DomesticCity of Orange, Orange County Water District (OCWD), City of Newport Beach, Santa
Margarita Water District, City of Seal Beach, Serrano Water District, City of Tustin, City
of Westminster, Yorba Linda Water District, El Toro Water District, Emerald Bay Service
District, Irvine Ranch Water District (IRWD), Laguna Beach County Water District, Moulton
Niguel Water District, City of San Clemente, South Coast Water District, City of San Juan
Capistrano, Trabuco Canyon Water District, City of Laguna Beach

San Diego County Water Authority (SDCWA) • • • • • MWDSC, lID Transfer,
Canal Lining

Carlsbad MWD, City of Del Mar, City of Escondido, Fallbrook PUD, Helix Water District, • • • • • SDCWA
Lakeside Water District, City of Oceanside, Olivenhain MWD, Otay Water District, Padre
Dam MWD, Camp Pendleton, City of Poway, Rainbow MWD, Ramona MWD, Rincon Del
Diablo MWD, City of San Diego, San Dieguito Water District, Santa Fe lmgation District,
Sweetwater Authority (md City of National City, South Bay Irrigation District), Vallecitos
Water District, Valley Center MWD, Vista Irrigation District, Yuima MWD
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Table SCB-1 Water Suppliers in the South Coast Hydrologic Region (continued)

Entity

Three Valleys MWD

City of La Verne, City of Covirta, City of Glendora, City of Pamona, Southern California
Water Co, Rowland Water District, Walnut Valley Water District, California State
Polytechnic University-Pamona, Mount San Antonio College, Boy Scouts of Amenca
Firestone Reservation

Upper San Gabriel Valley MWD

Golden State Water Company, City of South Pasadena, Main San Gabriel Basin
Watermaster, Suburban Water Systems, City of Aihambra, City of Arcadia, City of
Monrovia, City of Azusa, Valley County Water District

West Basin MWD

City of El Segundo, City of lnglethod, City of Lomita, City of Los Angeles, City of
Manhattan Beach, City of Torrance, Water Replenishment District of Southern California,
Los Angeles CountyWaterworks District #29 California AmencanWater Company,
California Water:Serviae Company, Golden State Water Company

Western MWD

Box Springs MWC, City of Corona, City of Norco, City of Riverside, City of Wildomar, Eagle
Valley MWC, Elsinore Valley MWD, Lee Lake Water District, Rancho California Water
District

City of Anaheim

City of Beverly Hills

City of Burbank

City of Compton

City of Fullerton

City of Glendale

City of Long Beach

City of Pasadena

City of San Fernando

City of San Marino

City of Santa Monica

City of Torrance

Castaic Lake Water Agency (CLWA)

Los Angeles County Water District #36, Newhall County Water District, Santa Clarita Water
Division, Valencia Water Company

San Bernardino Valley MWD

City of Redlands, City of Rialto, City of Colton, City of Loma Linda, City of San Bernardino,
Terrace Water Co.,Western Heights Co, Marygold Mutual Water Co. Riverside Highland
Water Co. Muscoy Mutual Water Co. East Valley Water District, Fontana Water Co.,
Yucaipa Valley Water District, West Valley Water District

San Gorgonlo Pass Water Agency (SGPWA)

City of Banning, Beaumont-Cherry Valley Water District, Yucaipa Valley Water District,
South Mesa Water Company

Local Supply
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• . MWDSC

• . . Upper San Gabriel
Valley MWD, Covina
Irrigating Co,
Cal Domestic

• • • . . MWDSC

• . . . MET, West Basin
MWD, LADWP

MWDSC

• . Eastern MWD,
Western MWD

• . MWDSC

• . MWDSC

• . MWDSC

• . MWDSC

• . MWDSC

• . MWDSC

• . MWDSC

• . MWDSC

• • MWDSC

• . Cal-American, City of
Pasadena

• • . MWDSC

• . . MWDSC, WBMWD

• . . SWP, Buena Vista
WSD, Rosedale-Rio
Bravo WSD

. CLWA

• . SWP

. • SWP

. . SGPWA

Imported Supplier

MWDSC

Three Valleys MWD,
Covina Irrigating Co

•

• •

• •
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Table SCB-1 Water Suppliers in the South Coast Hydrologic Region (continued)

Local Supply

Jill
0 U a

Entity c e5 g Imported Supplier
San Gabriel Valley MWD SWP

Casitas MWD • SWP (Ventura County
allocation)

Casitas MWC, City of Buenaventura, Dennison Park Water System, Gridley Road Water • Casitas MWD
Group, Hermitage MWC, Meiners Oaks CWD, North Fork Springs MWC, Ojala, Old Creek
Road MWC, Oviatt Water Association, Rancho del Cielo MWC, Rancho Matilija MWC,
Rincon Water and Roadworks, Ojai Water Conservation District, Senior Canyon MWC,
Siete Robles MWC, Sisar MWC, Golden State Water Company, Sulphur Mountain Road
Water Association, Tico MWC, Tres Condados, Ventura River CWD, Villanova Road Water
Well Association

City of Ventura • SWP (Ventura County
allocation)

United Water Conservation District • SWP (Ventura County
allocation)

Aliso MWC, Alta MWC, Beedy Street Well, Brownstone MWC, Camarillo Airport Utility, • United Water
Channel Islands Beach CSD, City of Fillmore, City of Port Hueneme, Cloverdale MWC, Conservation District
Community MWC, Cypress MWC, Dempsey Road MWC, Seacoast Cooling, Elkins Ranch
Co., Farmer’s Irrigation Co., Fillmore Irrigation Co., Goodenough MWC, Hailwood Inc.,
CB South, Poinsettia Stock Farm, Lake Piru Recreation Area, Limoneira Assoc., Middle
Road MWC, Montalvo MWC, Nyeland Acres NWC, Oxnard Lemon MWC, Pleasant Valley
CWD, Rio Manor MWC, Rio Plaza Water Company, San Cayetand MWC, City of Santa
Paula, Saviers Road MWC, South Mountain MWC, Storkel MWC, Strickland MWC,
Thermal Belt MWC, Timber Canyon MWC, Tobock Rock MWC, USNAS Point Mugu,
USNCBC Port Hueneme, United MWC, Ventura County Waterworks District #16, Vineyard
Avenue Acres MWC, Vineyard MWC, Warring Water Service, Piro MWC, Hardscrabble
MWC, Sespe Agricultural Water, Guadalasca MWC, Citrus MWC, Lloyd-Butler MWC,
Onard MWC, Toland Road Water System, Thomhill MWC
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Into çjrcited Water A4anaçjement

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 wwwwaterpIanva1er,ca,çjov.

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.

Insert holder for CD inside of back cover’
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Governor
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Lester A. Snow
Secretary for Natural Resources
The Natural Resources Agency

MarkW. Cowin
Director

Department of Water Resources
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SWRCB Antidegradation Policy 
(Resolution No. 68-16)  



STATE WATER RESOURCES CONTROL BOARD 

RESOLUTION NO o 68-16 

STATEMENT OF POLICY WITH RESPECT TO
 
MAINTAINING HIGH QUALITY OF WATERS IN CALIFORNIA
 

WHEREAS the California Legislature has declared that it is the 
policy of the State that the granting of permits and licenses 
for unappropriated water and the disposal of wastes into the 
waters of the State shall be so regulated as to achieve highest 
water quality consistent with maximum benefit to the people of 
the State and shall be controlled so as to promote the peace~ 
health, safety and welfare of the people of the State; and 

WHEREAS water quality control policies have been and are being 
adopted for waters of the State; and 

WHEREAS the quality of some waters of the State is higher than 
that established by the adopted policies and it is the intent 
and purpose of this Board that such higher quality shall be 
maintained to the maximum extent possible consistent with the 
declaration of the Legislature; 

NOW, THEREFORE, BE IT RESOLVED: 

10	 Whenever the existing quality of water is better than the 
quality established in policies as of the date on which 
such policies become effective, such existing high quality 
will be maintained until it has been demonstrated to the 
State that any change will be consistent with maximum bene­
fit to the people of the State, will not unreasonably affect 
present and ariticipated beneficial use of such water and 
will not result in water quality less than that prescribed 
in the policies. 

2.	 Any activity which produces or may produce a waste or in­
creased volume or concentration of waste and which dis­
charges or proposes to discharge to existing high quality 
waters will be required to meet waste discharge requirements 
which will result in the best practicable treatment or con­
trol of the discharge necessary to assure that (a) a pollu­
tion or nuisance will not occur and (b) the highest water 
quality consistent with maximum benefit to the people of 
the State will be maintained. 

3.	 In implementing this policy, the Secretary of the Interior 
will be kept advised and will be provided with such infor­
mation as he will need to discharge his responsibilities 
under the Federal Water Pollution Control Act. 



BE IT FURTHER RESOLVED that a copy of this resolution be for­
warded to the Secretary of the Interior as part of California's 
water quality control policy submissiono 

CERTIFICATION 

The undersigned, Executive Officer of the State water Resources' 
Control Board, does hereby certify that the foregoing is a full, 
true, and correct copy of a resolution duly and regularly adopted 
at a meeting of the State Water Resources Control Board held on 

::::::r :::o~::8~8, 1968	 ~ 6u ~~~Ov----
K~. M~111gan~ 
Executive Officer 
State Water Resources 
Control Board 
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California California AntidegradationAntidegradation
PolicyPolicy

Resolution No.Resolution No.
6868--1616



Overview of PresentationOverview of Presentation

•• What is the state policy?What is the state policy?

•• How does it differ from the federal policy?How does it differ from the federal policy?

•• How is it implemented in California?How is it implemented in California?



State State AntidegradationAntidegradation PolicyPolicy

•• ““Statement of Policy with Respect to Statement of Policy with Respect to 
Maintaining High Quality Waters in Maintaining High Quality Waters in 
CaliforniaCalifornia”” (Resolution No. 68(Resolution No. 68--16)16)

•• Part of state policy for water quality Part of state policy for water quality 
controlcontrol

•• Incorporated into all regional water quality Incorporated into all regional water quality 
control planscontrol plans



State State AntidegradationAntidegradation PolicyPolicy

•• Applies to high quality waters onlyApplies to high quality waters only

•• Requires that existing high quality be maintained to the maximumRequires that existing high quality be maintained to the maximum extent extent 
possiblepossible

•• Allows lowering if:Allows lowering if:
–– Change is consistent with maximum benefit to people of state, wiChange is consistent with maximum benefit to people of state, will not ll not 

unreasonably affect present and potential beneficial uses, and wunreasonably affect present and potential beneficial uses, and will not result in ill not result in 
water quality lower than applicable standards, andwater quality lower than applicable standards, and

–– Waste discharge requirements for proposed discharge will result Waste discharge requirements for proposed discharge will result in the best in the best 
practicable treatment or control of the discharge necessary to apracticable treatment or control of the discharge necessary to assure:ssure:

•• No pollution or nuisanceNo pollution or nuisance
•• Highest water quality consistent with maximum benefit to people Highest water quality consistent with maximum benefit to people of the State of the State 



State Policy v. Federal PolicyState Policy v. Federal Policy

•• State policy differs from federal policy in that it State policy differs from federal policy in that it 
applies to:applies to:

–– all waters, including surface waters and groundwaterall waters, including surface waters and groundwater
–– water quality water quality loweringslowerings since 1968since 1968
–– all uses, both existing and potential uses, all uses, both existing and potential uses, instreaminstream

and and offstreamoffstream
–– only high quality (i.e. Tier 2) watersonly high quality (i.e. Tier 2) waters

•• But, state policy incorporates the federal policy But, state policy incorporates the federal policy 
where applicable where applicable 



Activities subject to state policyActivities subject to state policy

•• Both state and federal policies apply to point Both state and federal policies apply to point 
and and nonpointnonpoint activities that could lower surface activities that could lower surface 
water quality, e.g.water quality, e.g.

–– Permits, waste discharge requirements and waivers Permits, waste discharge requirements and waivers 
for surface water dischargesfor surface water discharges

–– Basin planning and policies affecting surface watersBasin planning and policies affecting surface waters
–– 401 certifications401 certifications
–– Surface water cleanups Surface water cleanups 



Activities Activities –– Part 2Part 2

•• Only state policy applies to activities that Only state policy applies to activities that 
could lower groundwater quality, e.g.could lower groundwater quality, e.g.

–– Waste discharge requirements and waivers for Waste discharge requirements and waivers for 
discharges that could impact groundwater discharges that could impact groundwater 
qualityquality

–– Basin planning and cleanups related to Basin planning and cleanups related to 
groundwatergroundwater



Implementation Methods for StateImplementation Methods for State
PolicyPolicy

•• State uses informal guidance to implement State uses informal guidance to implement 
policypolicy

–– NPDES permitting:  APU 90NPDES permitting:  APU 90--004; EPA004; EPA’’s Questions & s Questions & 
Answers on Answers on AntidegradationAntidegradation; 1987 legal ; 1987 legal 
memorandum, entitled memorandum, entitled ““Federal Federal AntidegradationAntidegradation
Policy;Policy;”” EPA Region 9 EPA Region 9 ““Guidance on Implementing the Guidance on Implementing the 
AntidegradationAntidegradation Provisions of 40 CFR 131.12Provisions of 40 CFR 131.12””

–– State only activities:  Memoranda on Resolution No. State only activities:  Memoranda on Resolution No. 
6868--16 and State Water Boards Orders, e.g. Order WQ 16 and State Water Boards Orders, e.g. Order WQ 
8686--88



Res. No. 68Res. No. 68--16 as Applied to16 as Applied to
Groundwater/ NonGroundwater/ Non--federal Watersfederal Waters

•• Applies only to high quality watersApplies only to high quality waters
•• Use pollutantUse pollutant--byby--pollutant approach to pollutant approach to 

determine if water is high qualitydetermine if water is high quality
•• If existing activity would lower existing high If existing activity would lower existing high 

water quality, apply test in Res. No. 68water quality, apply test in Res. No. 68--1616
•• Existing means the best quality since 1968 Existing means the best quality since 1968 

unless subsequent lowering was due to unless subsequent lowering was due to 
regulatory action consistent with Res. No. 68regulatory action consistent with Res. No. 68--1616



Res. No. 68Res. No. 68--16 as Applied to 16 as Applied to 
Waters of the United StatesWaters of the United States

•• State uses pollutantState uses pollutant--byby--pollutant approach pollutant approach 
to determine whether water is in Tier 1 or to determine whether water is in Tier 1 or 
Tier 2Tier 2

•• If Tier 1, must protect existing If Tier 1, must protect existing instreaminstream
usesuses
–– Use 1975 or best quality since then as Use 1975 or best quality since then as 

baselinebaseline
–– Example:  Mono Lake Decision 1631Example:  Mono Lake Decision 1631



Res. No. 68Res. No. 68--16 as Applied to 16 as Applied to 
Waters of United States Waters of United States –– Tier 2Tier 2

•• California uses qualitative approach to determine California uses qualitative approach to determine 
whether an activity will lower water qualitywhether an activity will lower water quality
–– Focus on whether activity will result in significant Focus on whether activity will result in significant 

increase in mass emissions, substantial relocation of increase in mass emissions, substantial relocation of 
outfalloutfall

–– Rigor of analysis tied to degree of water quality Rigor of analysis tied to degree of water quality 
loweringlowering

–– Complete analysis not required where water quality Complete analysis not required where water quality 
lowering is spatially localized, temporally limited, or lowering is spatially localized, temporally limited, or 
minorminor



Res. No. 68Res. No. 68--16 as Applied to 16 as Applied to 
Waters of the United States Waters of the United States ––Tier 2Tier 2

•• If complete analysis required, must find If complete analysis required, must find 
that lowering is that lowering is ““necessarynecessary”” for for ““important important 
economic or social developmenteconomic or social development””

•• Must also make Res. No. 68Must also make Res. No. 68--16 findings16 findings
•• Discharger has the burden Discharger has the burden 



Res. No. 68Res. No. 68--16 as Applied to 16 as Applied to 
Waters of the United States Waters of the United States ––Tier 3Tier 3

•• California has 2 California has 2 ONRWsONRWs –– Lake Tahoe and Lake Tahoe and 
Mono LakeMono Lake

•• California treats ASBS, marine areas of California treats ASBS, marine areas of 
special biological significance, similarly to special biological significance, similarly to 
ONRWsONRWs



 

 
 
 

APPENDIX E 
 

SWRCB Suggested Elements  



DRAFT 
SALT/NUTRIENT MANAGEMENT PLANS 

— SUGGESTED ELEMENTS — 
 

Bold = Required by the Recycled Water Policy 
 

Page 1 of 4 

 
I.  BACKGROUND 

 Purpose 
 Protection of Beneficial Use 
 Sustainability of Water Resources 
 Problem Statement 

 Salt/Nutrient Management Objectives 
 Regulatory Framework 
 Groundwater Beneficial Uses 
 Stakeholder Roles and Responsibilities 
 Process to Develop Salt/Nutrient Management Plan 

 
II.  GROUNDWATER BASIN CHARATERISTICS 

1.  GROUNDWATER BASIN OVERVIEW 
 Physiographic Description 
 Groundwater Basin and/or Sub-Basin Boundaries 
 Watershed Boundaries 
 Geology 
 Hydrogeology/Hydrology 
 Aquifers 
 Recharge Areas 
 Hydrologic Areas Tributary to the Groundwater Basin 
 Climate 
 Land Cover and Land Use 
 Water Sources 
 

2.  GROUNDWATER INVENTORY 
 Groundwater Levels 

 Historical, Existing, Regional Changes 
 Groundwater Storage 

 Historical, Existing, Changes 
 Groundwater Production 

 Historical, Existing, Spatial and Temporal Changes, Safe Yield 
 Groundwater Mixing and Movement 

 Subsurface Inflow/Outflow 
 Horizontal and Vertical Movement and Mixing 
 

3.  BASIN WATER QUALITY 
 Groundwater Quality 

 Background, Historical, Existing 
 Water Quality Objectives 

 Surface Water Quality 
 Delivered Water Quality 
 Imported Water Quality 
 Recycled Water Quality 
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III.  BASIN EVALUATION 
1.  WATER BALANCE 

 Conceptual Model 
 Basin Inflow/Outflow 
 Groundwater, Surface Water, Imported Water, Water Transfers, Recycled 

Water Irrigation, Waste Water Discharges, Agricultural Runoff, 
Stormwater Runoff (Urban, Agriculture, Open Space), Precipitation 

 Infiltration, Evaporation, Evapotranspiration, Recharge, Surface Water 
and Groundwater Connectivity 

 
2.  SALT AND NUTRIENT BALANCE 

 Conceptual Model 
 Salt and Nutrient Source Identification 
 Salt and Nutrient Loading Estimates 

 Historical, Existing, Projected 
 Import/Export 
 Basin/Sub-Basin Assimilative Capacity for Salt and Nutrients 
 Fate and Transport of Salt and Nutrients 

 
3.  CONSTITUENTS OF EMERGING CONCERNS (CECs)* 

* - Requirements for monitoring CECs will be determined following State Water 
Board review of the CEC Advisory Panel’s report due in June 2010. 

 Constituents 
 CEC Source Identification 

 
4.  PROJECTED WATER QUALITY 

IV.  SALT AND NUTRIENT MANAGEMENT STRATEGIES 
 Load Reduction Goals 
 Future Land Development and Use 
 Salt/Nutrient Management Options 
 Salt/Nutrient Management Strategies and Modeling 

 Management Strategy Model Results 
 Feasibility 
 Cost 

 
V.  BASIN MANAGEMENT PLAN ELEMENTS 

1.  GROUNDWATER MANAGEMENT GOALS 
 Groundwater Management Goals 
 Recycled Water and Stormwater Use/Recharge Goals and Objectives

2.  BASIN MONITORING PROGRAMS 
 Identify Responsible Stakeholder(s) Implementing the Monitoring 
 Monitoring Program Goals 
 Sampling Locations 
 Water Quality Parameters 
 Sampling Frequency 
 Quality Assurance/Quality Control 
 Database Management 
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 Data Analysis and Reporting 
 Groundwater Level Monitoring 
 Basin Water Quality Monitoring 
 Groundwater Quality Monitoring 

 Areas of Surface Water and Groundwater Connectivity 
 Areas of Large Recycled Water Projects 
 Recycled Water Recharge Areas 

 Surface Water Quality Monitoring 
 Stormwater Monitoring 
 Wastewater Discharge Monitoring 
 Recycled Water Quality Monitoring 
 Salt and Nutrient Source Loading Monitoring 
 Other Constituents of Concern 
 Water Balance Monitoring 

 Climatological Monitoring 
 Surface Water Flow Monitoring 
 Groundwater Production Monitoring 

 
3.  SALT AND NUTRIENT LOAD ALLOCATIONS 

VI.  CEQA ANALYSIS 
VII.  ANTIDEGRADATION ANALYSIS 
VIII.  PLAN IMPLEMENTATION 

1.  SALT AND NUTRIENT MANAGEMENT PROGRAM 
 Organizational Structure 
 Stakeholder Responsibilities 
 Implementation Measures to Manage Salt and Nutrient Loading 
 Salt/Nutrient Management 

 Water Supply Quality 
 Regulations of Salt/Nutrients 
 Load Allocations 
 Salt and Nutrient Source Control 
 CEC Source Control 
 Site Specific Requirements 

 Groundwater Resource Protection 
 Additional Studies 

 
2.  PERIODIC REVIEW OF SALT/NUTRIENT MANAGEMENT PLAN 

 Adaptive Management Plan 
 Performance Measures 
 Performance Evaluation 

 
3.  COST ANALYSIS 

 CWC § 13141, “…prior to implementation of any agricultural water quality 
control program, an estimate of the total cost of such a program, together 
with an identification of potential sources of funding, shall be indicated in 
any regional water quality control plan.” 

4.  IMPLEMENTATION SCHEDULE 
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5.  PUBLIC HEARING AND ADOPTION 
 




