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Message from the General Manager 
Ronald F. Deaton 
 
Since 1902, the Los Angeles Department of Water and Power (LADWP) 
has provided the residents and businesses of Los Angeles with a reliable 
and sufficient supply of water.  While the job of collecting, cleaning, and 
distributing this water is as important in 2005 as it was more than one 
hundred years ago, the challenge of serving a metropolis of nearly four 
million people is in many ways greater than in previous generations. 
 
One of the greatest challenges is ensuring that enough water is available for all of the City’s needs.  
Though our population and economy have grown steadily in the last century, our sources of water 
have not.  To keep water flowing in and to the City, it is important that we balance our commitment 
to the environment with a reliable supply to our customers.  This includes increasing our water 
conservation and recycling, enhancing our partnerships with environmental groups and other water 
agencies, as well as fulfilling our environmental commitments to the Owens Valley and Mono 
Basin. 
 
Another of today’s great challenges is the safeguarding of our water supply and maintaining the 
highest water quality standards.  Since September 11, 2001, the security of our water infrastructure 
and the high operational integrity of the water system have become more important than ever.  
Keeping a safe, clean, and secure supply of water is one of the highest priorities of LADWP. 
 
The 2005 Urban Water Management Plan serves as the master plan for water supply and water 
resource management for the City.  It provides an in-depth discussion of the City’s water resources 
issues and needs for the next 25 years.  As always, LADWP remains committed to prudent 
resource management actions that will ensure a sustainable supply of quality water to                 
Los Angeles. 
 
Thank you. 
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Message from the Chief Operating Officer – Water System 
James B. McDaniel 
 
In the five years since the Year 2000 Urban Water Management Plan update, 
Los Angeles has experienced one of the driest (2001-02) and one of the wettest 
(2004-05) precipitation years in its recorded history.  These events show just how 
unpredictable our sources of water can be and demonstrate how important it is 
for LADWP to provide consistent, effective water resource management today 
and in the future. 
 
To limit the effects of these extreme changes, LADWP has worked very hard to 
ensure that we prudently use the water available to Los Angeles.  In the last five 
years, we have made important gains across many aspects of our water portfolio. 
 
Conservation continues to provide the most dramatic path toward water efficiency.  In 2005, the 

ADWP also has been working hard to ensure a high quality of water for its customers.  We have 

e have acknowledged that integrated resources planning is a ke

ADWP is committed to meeting the City’s future water challenges.  As the 2005 Urban Water 
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water use level in Los Angeles is approximately the same as it was in 1985, even with a population 
increase of more than 750,000 people.  This proves that diligently striving to make every drop 
count is paying off for Los Angeles, and the conservation efforts of the residents and businesses in 
Los Angeles have indeed been remarkable. 
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LL
increased our monitoring and testing for all the regulated constituents in our water supply.  LADWP 
continuously strives to improve water quality beyond regulatory levels, providing an increased 
margin of safety in a manner that is affordable for our customers. 
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Summary 

 
Overview 

 
The City of Los Angeles (City), founded in 1781 by a small 
group of settlers as a Spanish outpost, has grown to become 
the second largest city in the United States with nearly 4 
million people, and encompassing an area of 464 square 
miles.  In 1902, a municipal water system was created to 
quench the thirst and water the land of a growing metropolis.  
From its beginnings as a small pueblo, the Los Angeles area 
has emerged as the world’s tenth largest economy.  Today, 
the Los Angeles Department of Water and Power (LADWP), 
the largest municipally-owned utility in the United States, 
continues its long-term commitment to water use efficiency 
and the environment while providing a safe, reliable, and 
affordable water supply to City residents.   

With increasing demands for imported water supplies, 
LADWP, along with all of the water agencies in Southern 
California, is faced with the challenge of providing a reliable 
water supply for a growing population.  While complying with 
Sections 10610 through 10657 of the California Water Code 
(Urban Water Management Planning Act), this Urban Water 
Management Plan explains how LADWP plans to meet all 
City customer water needs through the following actions: 

 Pursue cost-effective water conservation and recycling 
projects to increase supply reliability and offset 
increases in water demand due to growth and 
environmental enhancements. 

 Protect existing groundwater supplies from 
contamination and provide treatment to optimize their 
use. 

 Ensure access to reliable and affordable supplemental 
water supplies through active and effective 
representation at the Metropolitan Water District of 
Southern California (MWD). 

 Maintain the operational integrity of the Los Angeles 
Aqueduct and the City’s water distribution system. 

 Secure needed funds, including the pursuit of outside 
funding, to develop alternative supplies, such as 
conservation and recycling projects, and resource 
management programs.  

Collectively, these actions allow LADWP to fulfill its mission 
“to deliver a dependable supply of safe, quality water to our 
customers in an efficient and publicly responsible manner.” 

Purpose of the Water Plan 
The Urban Water Management 
Planning Act (Act) became 
effective on January 1, 1984, 
and requires that every urban 
water supplier that provides 
municipal and industrial water to 
more than 3,000 customers, or 
supplies more than 3,000 acre-
feet per year (AFY) prepare and 

adopt an urban water management plan in accordance with 
prescribed requirements.  

The Act was originally developed due to concerns for 
potential water supply shortages throughout the State. 
Therefore, it required information that focused primarily on 
water supply reliability and water use efficiency measures. 
Since its original passage in 1983, there have been several 
amendments added, the most recent adopted in 2004.  
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Some of the recent amendments include: providing additional 
emphasis on drought contingency planning and recycled 
water, as well as incorporation of water quality issues and 
how they might affect water supply reliability. 

With the passage of Senate Bills 610 and 221, in 2001, 
Urban Water Management Plans take on even more 
importance.  SB 610 and 221 require that counties and cities 
consider the availability of adequate water supplies for 
certain new large developments.  These statutes require 
written verification of sufficient water supply to serve the new 
development, and Urban Water Management Plans are 
identified as key source documents for this verification. 

LADWP’s Urban Water Management Plan is not only 
designed to meet the current requirements of the Act, but 
also serves as the City’s master plan for water supply and 
resources management.  This plan is not only intended for 
government officials in Sacramento, but also helps guide 
policy makers in the City and MWD, as well as providing 
important information to citizens of Los Angeles.  While 
serving as a valuable resource for information, this plan 
provides the basic policy principles that will guide LADWP’s 
decision-making process to secure a sustainable water 
supply for Los Angeles. 

Water Demand 
In order to properly plan for water supply, it is important to 
understand water demands and the factors that influence 
them over time.  LADWP maintains historical water use data 
in four major billing categories: single-family           
residential, multi-family residential, industrial, and 
commercial/institutional.  This breakdown of demand allows 
for better evaluation of trends in water use over time and 

allows for more precise targeting of water conservation 
measures.  Factors playing a role in water demand are land 
use, demographics, and climate.   

Land Use 
The City is comprised of approximately 295,000 acres, with 
residential development as the largest land use (see Exhibit 
ES-A).   

Exhibit ES-A 
City of Los Angeles Land Uses 

Land Use Type Acres
Single-family residential 123,420  
Open space/parks 71,100  
Commercial 31,900  
Multi-family residential 28,200  
Transportation/Utilities/Mixed 22,080  
Industrial 18,300  

Total 295,000  

Source:City of Los Angeles Integrated Resources Plan

42%

6%7%
10%

11%

24%

Single-family residential Open space/parks
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Demographics 
The City is the second most populous city in the United 
States with almost 4 million people residing in its 464 square-
mile area.  The City’s population is expected to continue to 
grow over the next 25 years at a rate of 0.4 percent annually.  
While this is substantially less than the historical 1.3 percent 
annual growth rate from 1980 to 2000, it will still lead to 
approximately 368,000 new residents in the next 25 years.  

Housing is expected to grow faster than population in the 
next 25 years, but it is anticipated that family size will start to 
decrease by 2010.  By 2030, it is projected that family size 
will decrease to 2.57 persons per household. Multi-family 
housing is expected to increase faster than single-family 
housing (1.2 percent versus 0.6 percent annual growth).  

Employment is expected to increase by 0.7 percent annually. 
This growth is primarily driven by the current and long-term 
opportunities available from the diverse economic base 
within the five-county metropolitan region of Southern 
California.  

Exhibit ES-B shows current and projected demographics.
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Exhibit ES-B 
Demographic Projections for LADWP Service Area 

Demographic 2005 2010 2015 2020 2025 2030 

Population    3,955,429   4,099,389   4,157,727    4,215,380   4,270,520     4,323,307 
Housing 

Single-family       595,138      609,629     618,414       648,999      678,606        688,109 
Multi-family       733,387      775,150     832,322       868,774      905,223        961,412 
Total housing    1,328,525   1,384,779  1,450,736    1,517,773   1,583,829     1,649,521 
Persons per household 2.91 2.90 2.81 2.72 2.64 2.57 
Employment 
Commercial    1,689,650   1,808,123   1,875,338    1,930,704   1,981,135     2,036,301 
Industrial       185,215      182,209      178,824       183,909      188,532        184,677 

Total employment    1,874,865   1,990,332   2,054,162    2,114,613   2,169,667     2,220,978 
Source: SCAG Regional Transportation Plan (2004), modified using MWD’s land use planning tool to represent LADWP’s service area. 

Climate 
Weather in Los Angeles is mild, which is a major attribute 
that attracts businesses, residents, and tourists to the City.  
On average, the City experiences 329 days of sunshine per 
year.  The City’s average annual temperature is 74.9° 
Fahrenheit, and the average annual rainfall is 14.5 inches. 
However, rainfall can vary significantly, sometimes 
exceeding 30 inches in an extreme wet year.  For instance, 
the City received a near record 37.25 inches of rainfall from 
July 2004 through June 2005. 

Current and Projected Demands 
Water demands are a function of many variables, such as 
demographics, weather, and economy.   LADWP categorizes 
water use into the following major billing sectors:          
single-family residential, multi-family residential, 
commercial/institutional (which includes some large 
landscape uses), governmental (which includes some large 
landscape uses), and non-revenue/system losses.  

Historical water demands increased from just under 600,000 
acre-feet (AF) in 1980 to just over 700,000 AF in 1989.  
Water demands peaked in 1989 at more than 700,000 AF 
per year.  By 1990, the City had embarked on a public 
education/information campaign asking people to use water 
more efficiently due to limitations on imported water supplies.  

LADWP also started its ultra-low-flush toilet retrofit program, 
as well as other indoor and outdoor conservation programs.  
This effort, combined with mandatory restrictions imposed in 
1991, led to water demands sharply declining to about 
550,000 AF (a 21 percent decrease from 1989 levels).  
Today, water usage in the City is the same as it was 20 
years ago despite an increase in population of more than 
750,000 people (see Exhibit ES-C) 

While population is a primary driver of how much water is 
used, trends in development within an area also impacts 
water demand.  Since 1990, housing density in the City has 
increased.  This trend is expected to continue with the 
expected growth in the City’s multi-family residential housing.  
These historical and future trends in housing density will 
translate into lower water demands as multi-family 
households use far less water than single-family households.  
Within the City, an average multi-family household uses 
about 240 gallons per home per day, while an average 
single-family household uses about 350 gallons per home 
per day. 

LADWP projects water demands based on historical trends 
in billing data, projections of water conservation,               
and projections of demographics provided by the             
Southern California Association of Governments (SCAG).  
Exhibit ES-D summarizes these water demand projections.  
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Exhibit ES-C 

City of Los Angeles Water Use 
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Exhibit ES-D 
Projected Water Demands for Los Angeles 
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Water Conservation 
Los Angeles has long taken a leadership role in managing its 
demand for water – a precious, limited natural resource.  
Thanks to demand management measures, Los Angeles’ 
water use today is equal to the annual use of about 20 years 
ago, despite a growth in population of more than 750,000 
people. These significant accomplishments have resulted 
from the City’s sustained implementation of effective water 
conservation programs, and the City’s culture of conservation 
as a way of life. 

LADWP has invested over $164 million in conservation 
programs and measures targeting reductions in water use 
since 1991.  Looking forward, LADWP will continue making 
comparable investments in conservation programs, 
expanding its focus to landscape water use and conservation 
opportunities in the commercial/industrial/institutional 
customer sectors. LADWP is also committed to acquire 
outside funding for City conservation projects.  Exhibit ES-E 
illustrates Los Angeles’ conservation efforts since the City 
began its voluntary conservation programs in 1990. 

During the 1980s, per person daily water use averaged over 
180 gallons per day.  Due to the drought, wet weather, and 
economic recession from 1991 through 1995, the daily per 
person use sharply fell to about 145 gallons per day.  Since 
1996, the daily per person use has been averaging 
approximately 155 gallons per day.  The annual water 
savings of about 15 percent between today’s per person use 
and that which occurred during the 1980s is attributed to 
long-term conservation measures that the City implemented.  

Water Conservation Goal 
Water conservation reduces demand that typically rises over 
time with growth in population and commerce.  Conservation 
improves supply reliability and lessens costs.  While in the 
past LADWP has achieved a water conservation effort of 15 
percent, the City has increased its conservation goal to a 20 
percent reduction in this Water Plan.  Achieving this level of 
conservation will lessen the City’s reliance on imported water 
while providing a drought-proof resource that is not subject to 
environmental restrictions and weather conditions. 

Exhibit ES-E 
Los Angeles Water Conservation Efforts 
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Best Management Practices 
The California Urban Water Conservation Council (CUWCC) 
is the voice of urban water conservation in California.  
LADWP has had an active role in the CUWCC since its 
inception in 1991.  LADWP, as a signatory to the 
Memorandum of Understanding Regarding Urban Water 
Conservation in California (MOU), has committed itself to 
submit a Best Management Practices Retail Water Agency 
Report to CUWCC. As required in the biennial report, 
LADWP provides an update on its implementation of 13 of 
the 14 BMPs specified in the MOU (one BMP applies only to 
wholesale water agencies).    

LADWP continues to develop cost-effective programs to 
achieve its multiple goals of demand reduction, customer 
service, and environmental responsibility.  Conservation 
potential is considered in determining each program’s 
approach and duration.  LADWP’s conservation programs 
generally fall into five categories: awareness/support, 
residential, commercial/industrial/institutional, landscape, and 
system maintenance measures. 

Awareness/ Support Measures 
Awareness/support 

measures can be 
active or passive.  
Active components 
include full metering 

of water use, assessment of volumetric sewer charges, and a 
conservation rate structure.  Passive components typically 
include providing educational materials for schools, 
community and customer presentations, maintaining a 
conservation hotline, and a wide range of information 
distributed through customer bills, advertising in public 
venues, LADWP’s website, and direct mail. 

Residential 
Residential conservation programs 
include the ULF Toilet Distribution 
Program and free water saving 
showerheads, faucet aerators and 
replacement toilet flapper valves. In 
addition, the High Efficiency Washer 

Rebate Program was initiated in 1998 and pilot programs 
examining the effectiveness of weather sensitive irrigation 
controllers in residential applications are presently underway.   

Commercial/Industrial/Governmental 
LADWP, in partnership with MWD, has implemented a 
commercial rebate program designed specifically for 
customers in the commercial/industrial/ institutional (CII) 
category.  In addition, water use efficiency solutions are 
being developed for specific business sectors.  The 
cornerstone of LADWP’s efforts to maximize conservation in 
the CII sector is the Technical Assistance Program (TAP). 

Landscape 
Recognizing that a substantial amount 
of water is used outdoors for irrigation, 
LADWP continues to invest in 
landscape irrigation efficiency programs 
and projects.  Pilot programs examining 
the effectiveness of weather sensitive 
irrigation controllers (pictured) in 
residential applications are presently 
underway.  Information obtained from 

this and other similar pilot programs will guide development 
of a long-term program supporting this technology.  

System Maintenance 
Maintaining system infrastructure reduces water waste and 
allows for greater water accountability.  Infrastructure 
maintenance, such as pipeline replacement, cement-mortar 
lining, meter replacement, and others, are a high priority in 
LADWP’s daily activities.   

Conservation Pricing Structure 
LADWP’s tiered rate structure, first implemented in 1993, 
applies a lower tier block rate for responsible water use 
within a specified water amount, and a higher rate for every 
billing unit above this block.  To further encourage water 
conservation, water charges are based solely on water used 
and do not include fixed charges. LADWP’s 100 percent 
commodity-based rate structure encourages conservation 
activities and assists in postponing the need to construct new 
facilities or purchase even larger quantities of imported 
water. 
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Current Water Supply 
The Los Angeles Aqueduct, 
groundwater, and purchased 
water from MWD are the 
primary sources of water 
supply for the City.  These 
three sources have historically 
delivered an adequate and 
reliable supply to serve the 
City’s needs.  Implementation 
of recycled water projects is 
progressing and expected to 
fill a larger role in the City’s 
water supply portfolio.  Exhibit 
ES-F shows the City’s primary 
water supply sources. 

Exhibit ES-F 
Major Sources of Water Supply for Los Angeles 

 
 
Local Groundwater 
A key resource that the City has relied upon is its local 
groundwater supply.  Local groundwater provides 
approximately 15 percent of the total water supply for        
Los Angeles, and has provided nearly 30 percent of the total 
supply in drought years. 

The City owns water rights in three Upper Los Angeles River 
Area (ULARA) groundwater basins: San Fernando, Sylmar, 
and Eagle Rock, as well as Central and West Coast Basins.  
On average, about 86 percent (90,755 AFY) of the City’s 
groundwater supply is extracted from ULARA groundwater 
basins, while the Central Basin provides 14 percent (15,000 
AFY).  The City also owns 1,503 AFY of West Coast Basin 
groundwater rights.  However, localized water quality issues 
have impacted the exercise of LADWP’s water rights in the 
West Coast Basin.   

Los Angeles Aqueduct 

 
The Los Angeles Aqueduct extends approximately 340 miles 
from the Mono Basin to Los Angeles.  Water is conveyed the 
entire distance by gravity alone.  There are seven reservoirs 
in the system with a combined storage capacity of 300,560 
AF.  In addition, there are 12 hydroelectric power generation 
facilities that have a maximum generation capacity of nearly 
250 megawatts. 

The Los Angeles Aqueduct is fed by runoff from the eastern 
slopes of the Sierra Nevada.  Runoff from this watershed 
peaks during late spring and summer, after most of the 
year’s precipitation has already occurred.   

The cyclical nature of hydrology is exhibited best by          
Los Angeles Aqueduct deliveries over the last ten years.  
This general period was characterized by a series of wet 
years, followed by a series of dry years (which ended in the 
winter of 2004).  During very wet years, the Los Angeles 
Aqueduct can provide more than 400,000 AF annually, while 
very dry years can produce less than 75,000 AF. From 1995 
through 2004, Los Angeles Aqueduct deliveries supplied 
about half of the City’s water needs.   

Los Angeles Aqueduct Cascades 
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The City has committed approximately 40 percent of its 
historic Los Angeles Aqueduct water supply to environmental 
enhancement projects in the Owens Valley and Mono Basin 
watersheds.  Recently, this water supply offset was 
compounded by six consecutive years of below normal runoff 
from the eastern Sierra Nevada, the source of the City’s 
aqueduct supply.  Various water management strategies, 
including increased water conservation and recycling, are 
necessary to accommodate these environmental offsets 
while maintaining reliability. 

Mono Lake 

Recycled Water 
Early on, the City recognized the potential for water reuse 
and invested in infrastructure that processed water to tertiary 
quality - a high treatment standard for wastewater.  This 
vision resulted in the building of tertiary wastewater treatment 
plants upstream instead of enlarging the two existing 
terminus treatment plants.  These system enhancements 
paved the way for the City to expand recycled water projects 
to supplement local and imported water supplies.  

Currently, almost 65,000 AFY of the City’s wastewater is 
recycled.  Approximately 1,950 AFY of recycled water is 
used for municipal and industrial (M&I) purposes.  Recycled 
water used for M&I purposes reduces demands for imported 
water supplies for the LADWP service area.   

Another 28,000 AFY of recycled water is also used for 
environmental enhancement and recreation in the Sepulveda 
Basin (such as the Japanese Gardens and Lake Balboa). 
Finally, the City delivers approximately 34,000 AFY of 
secondary-treated wastewater sold from the City’s Hyperion 
Wastewater Treatment Plant to West Basin Municipal               

Water District, which then provides further treatment to meet 
demands within its service area.     

 

Exhibit ES-G summarizes the City’s existing, planned and 
potential recycled water for non-potable municipal and 
industrial purposes. 

LADWP is expanding its recycled water program for irrigation 
in the East and South Valley area and Central City area, 
which will be supplied by the Tillman Water Reclamation 
Plant and the Los Angeles/Glendale Water Reclamation 
Plant.  A recycled water project also exists near              
Los Angeles International Airport.  

LADWP’s implementation of recycled 
water must factor in economics,    
water quality regulations, and public 
acceptance.  With implementation of 
the City’s Integrated Resources Plan 
(IRP), additional recycled water will    
be produced by the City’s wastewater 
treatment and recycled water plants.               
In addition, the City’s IRP also identifies 
the potential for reuse of dry weather 
urban runoff (caused by excessive 
irrigation).  Small treatment plants 
could be located where dry weather 
runoff is predominant and also near 
potential demand (such as parks, commercial development, 
or golf courses).  Reusing the dry weather runoff for irrigation 
reduces pollution that is carried to our ocean and rivers, 
while also providing a water supply benefit.   

Recycled water 
flowing into    

Lake Balboa 

Implementation of LADWP’s recycled water program has 
been very challenging.  Among the most notable challenges 
include the use of recycled water for groundwater recharge, 
and increasingly more stringent water quality regulations for 
recycled water. 

LADWP believes in the safety and reliability of its recycled 
water program, and will continue to work with the regulatory 
agencies and other stakeholders to ensure recycled water 
quality criteria that are protective of the public’s safety while 
minimizing the cost of implementation to the consumers.  
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Exhibit ES-G 
Summary of Existing, Planned, and  Potential Recycled 

Water Supplies Used for Municipal & Industrial Purposes 
within LADWP Service Area 1

Volume (AFY) 
 2005 2010 2015 2020 2025 2030 

Existing 1,950   1,950   1,950   1,950   1,950   1,950 

Planned  15,000 18,000 20,000 25,000 29,000 

Sub-Total 1,950 16,950 19,950 21,950 26,950 30,950 

Potential  
 
 

  
20,050 

to 
34,150 

15,050 
to 

29,150 

11,050 
to 

25,150 

Total with 
Potential 2

 
 

  
42,000 

to 
56,100 

42,000 
to 

56,100 

42,000 
to 

56,100 

1 These recycled water supplies offset the demand for imported water 
within LADWP’s service area, but do not include recycled water used for 
environmental benefits or delivered to West Basin MWD (see Exhibit 3K).
2 Represents potential supply with the implementation of City’s IRP. 

 
MWD Supplies 

MWD is the largest water wholesaler for domestic and 
municipal uses in California.  MWD owns and operates the 
Colorado River Aqueduct (CRA), and is a contractor for 
water from the California State Water Project (SWP).  The 
City purchases water from MWD to supplement its supplies 
from local groundwater, the Los Angeles Aqueduct, and 

recycled water.  The City is one of 26 MWD member public 
agencies. 

LADWP has historically purchased MWD water to make up 
the deficit between demand and other City supplies.  The 
City has made significant investments in MWD and will 
continue to rely on the wholesaler to meet its current and 
future supplemental water needs. 

MWD’s main sources of supply, the CRA and SWP, are 
subject to droughts and competing needs of other users.  
MWD’s CRA supply, for example, has been limited due to the 
implementation of “California’s Colorado River Water Use 
Plan” and due to one of the longest dry periods along the 
Colorado River Basin.   The SWP is subject not only to 
hydrologic variability but also environmental restrictions in 
the San Francisco/San Joaquin Bay-Delta (Bay-Delta). 

During very wet years, MWD’s CRA and SWP supplies can 
total over 3 million AF, while deliveries in very dry years can 
be much less (approximately 1.2 million AF).  To help ensure 
reliable deliveries of imported water to its 26 member 
agencies, MWD has implemented a variety of storage 
projects and water transfer programs.  Examples include the 
new Diamond Valley Lake, an 800,000 AF reservoir, and 
groundwater banking programs in the Central Valley that can 
produce almost 200,000 AF of supply in a dry year. 

MWD is also actively pursuing improvements in the way the 
SWP operates and solutions for the Bay-Delta that would not 
only improve the environment but provide more flexibility and 
reliability in SWP supplies. 

Water Quality 
As part of its regulatory compliance efforts, LADWP works 
with the California Department of Health Services to perform 
water quality testing of groundwater production wells in the 
San Fernando Basin.  During testing, trace levels of the 
contaminants trichloroethylene (TCE), perchloroethylene 
(PCE), and other volatile organic compounds (VOCs) were 
detected.  The presence of these contaminants is due to 
improper chemical disposal practices done in the past by 
numerous companies in the San Fernando Valley that were 
using such materials. 

Colorado River Aqueduct 

2005 Urban Water Management Plan for the Los Angeles Department of Water & Power 
ES-9 



Executive Summary 

To maximize its use of local groundwater, LADWP, in 
coordination with other agencies, performs various remedial 
investigations followed by appropriate actions.  These 
actions include water quality monitoring of groundwater 
contaminant plumes, management of production well 
operations, operation of groundwater treatment facilities, and 
necessary capital improvements.  Various steps to expand 
the City’s current extraction capability and to improve 
groundwater quality are underway.   

 
Integrated Resources Plans 
LADWP has been actively involved in integrated resources 
planning since 1993, when MWD initiated the region’s first 
Integrated Resources Plan (IRP).  LADWP was an active 
member of the technical workgroup that oversaw the 
development of alternatives and recommendations from 
MWD’s IRP.  The following discussion addresses the impacts 
of both the City of Los Angeles and MWD IRPs. 

Los Angeles IRP 
In 2002, the City of Los Angeles embarked on its first IRP for 
wastewater, stormwater and water supply.  The LADWP is a 
partner in this effort, working with the City’s Bureau of 
Sanitation, public stakeholders, and other agencies.  The IRP 
should be completed in 2006. 

The City’s IRP is utilizing a unique approach of technical 
integration and community involvement to guide water 
resources policy decisions and facilities planning.  The      
Los Angeles IRP recognizes the interrelationship of water, 

wastewater, and runoff management in forming a future 
vision for the City’s water resources activities and functions 
(see Exhibit ES-H).   

Exhibit ES-H 
Interrelationships Between City’s Water Resources 

The IRP alternatives examine ways to decrease potable 
water needs by expanding the City’s recycled water program 
and encouraging rainwater harvesting; increase water 
efficiency by installing smart irrigation devices that reduce 
irrigation demands; and increase groundwater resources by 
using wet weather runoff to recharge the aquifer.   
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LADWP’s Water Quality Test Lab 

In the past, the City traditionally utilized single-purpose 
planning efforts for each separate agency, such as one plan 
for wastewater and one unrelated plan for water supply.  This 
new approach has identified a number of innovative solutions 
that the City could implement that would provide water 
supply benefits, along with other benefits such as protection 
of the environment by reducing pollutants going into our 
ocean and rivers, creation of more open space, flood control, 
and improving the overall quality of life for the citizens of   
Los Angeles.  

MWD IRP 
In 1996, MWD adopted the region’s first IRP. The IRP tried to 
balance such objectives as supply reliability, cost, water 
quality, and risk.  The result of the 1996 IRP was a balanced 
water supply portfolio that called for investments in local 
water resources and imported water improvements, along 
with a corresponding regional Capital Improvement Program 
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(CIP). Since 1996, MWD and its 26 member agencies have 
been implementing a number of the projects and programs 
identified in the 1996 IRP with great success.  It was 
because of these local and regional water supply 
investments that the region did not have to incur any type of 
water rationing despite record dry years and the reduction of 
almost half of the CRA supply.   

In 2001, MWD’s Board of Directors developed a work plan to 
update the 1996 IRP in order to accommodate changed 
conditions and extend the supply targets through 2025. 
Specifically, the IRP Update had three main objectives: (1) 
review the resource development targets and implementation 
achievements of the 1996 IRP; (2) identify significant 
changed conditions for water resource development since 
the adoption of the 1996 IRP; and (3) evaluate the reliability 
of the IRP Preferred Resource Mix through 2020, adjust 
targets as needed to reflect changed conditions, and extend 
resource targets through 2025. The updated IRP resource 
targets are shown in Exhibit ES-I. 

Exhibit ES-I 

MWD IRP Targets (AF) 

IRP Resource Targets 
1996 IRP 

2020 
IRP Update 

2020 
 

Change 
Water Conservation 882,000 1,028,000 +145,600 
Local Projects 1 500,000 750,000 +250,000 

(buffer)4 
Colorado River Aqueduct 2 1,200,000 1,250,000 +50,000 
State Water Project 593,000    650,000 +57,000 
Groundwater Conjunctive 
Use 

300,000    300,000 0 

Central Valley Storage and 
Transfers 

300,000    550,000 +250,000 
(buffer) 

MWD Surface Water Storage 3 620,000    620,000 0 
1 Includes recycled water, brackish groundwater desalination, and seawater  
     desalination. 
2 Target for specific year types, the CRA is not intended to be full at all times. 
3 Represents the total amount that can be withdrawn from surface reservoirs. 
4 Buffer supply intended to make up for any shortfall in other resource targets.  
  Source: MWD (2004) 

The holistic and coordinated nature of integrated planning 
through IRPs and IRWMs are key elements of a sustainable 
approach that is important to the success of long-term water 
resources planning in southern California. 

 

Alternative Water Supplies 
LADWP is moving forward with development of alternative, 
viable water supply options to provide an adequate and 
reliable water supply for the City.  In recent years, LADWP 
has actively pursued alternative supply options including 
water transfers, seawater desalination, and beneficial reuse 
of urban runoff.  Evaluating the viability of these and other 
water resource options is a key element to ensuring the 
City’s future water supply reliability.  Such options, with 
proper planning, can contribute toward fulfilling future 
demand under various conditions.  Future challenges, which 
include increased demand that must be met with diminishing 
supply, warrant thoughtful consideration of these alternative 
resources. 

Water Transfers 
Water transfers involve the lease or sale of water or water 
rights between consenting parties.  LADWP is planning to 
acquire water through transfers to replace environmental 
water uses in the Owens Valley and Mono Lake.   

Seawater Desalination 
For the City, seawater desalination is a resource that can 
offset supplies that have been committed from the Los 
Angeles Aqueduct for environmental restoration in the 
Owens Valley and Mono Basin.  Development of a publicly 
and environmentally responsible seawater desalination 
program will provide significant value through a long-term, 
reliable water supply to the City and the entire southern 
California region. 

Enhanced Local Groundwater Basin 
Production 
There are three groundwater basins near or within LADWP’s 
service area with potential resource availability.  The 
Hollywood, La Brea sub-area of the Central Basin, and  
Santa Monica are unadjudicated basins, where water rights 
have not been legally established. However, the groundwater 
in all three basins exhibits poor water quality and would 
require significant treatment prior to distribution.  At this time, 
the relatively high costs involved in developing these 
supplies make them economically unattractive.   
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Beneficial Use of Urban Runoff 
Urban runoff is a relatively untapped alternative water supply 
for the City.  By managing runoff and beneficially reusing it, 
the City can reduce its dependence on imported water.  As 
part of the City’s IRP process, the City investigated the 
beneficial reuse of urban runoff.  Both dry and wet weather 
runoff can be beneficially used.  Dry weather runoff is any 
runoff that occurs in the absence of rainfall, while wet 
weather runoff is any runoff that occurs as a direct result of 
rainfall. Wet weather runoff represents a significantly larger 
volume of water than dry weather runoff.  The beneficial use 
option for dry weather runoff consists of capturing runoff, 
treating it, and then reusing it.  Wet weather runoff options 
include cisterns, treatment and beneficial reuse, 
neighborhood recharge, and regional recharge.  Chapter 5 

discusses in further 
detail the potential 
options for surface 
runoff capture within 
the City.  

Installation of underground 
cistern for stormwater 
capture (photo courtesy of 
TreePeople) 

 
Water Service Reliability 
Assessment 
Providing a reliable water supply in a semiarid climate 
presents many challenges.  One significant challenge to   
Los Angeles is the fact that surface water supplies from the 
Los Angeles Aqueduct, MWD’s Colorado River Aqueduct, 
and the SWP vary substantially due to hydrology.  To 
mitigate against the variability of surface supplies, LADWP 
has made significant investments in groundwater, recycled 
water, and water conservation. These supplies and demand-
side management provide a “hedge” against droughts and 
variability of surface water. 

Evidence continues to accumulate that the global climate 
may be changing as a result of increased atmospheric 
greenhouse gas concentrations. 

Climate change can impact surface water supplies from the 
Los Angeles Aqueduct and MWD.  Although science has not 
yet determined definitive impacts on these supplies, most 
scientists believe that climate change could alter seasonality 
of precipitation for the West.  LADWP will continue to monitor 
climate change research and will study potential actions to 
adapt to future changing conditions.  

Reliability of Current and Future Supplies 
To determine the overall service area reliability, LADWP 
defined three hydrologic conditions: average (or normal 
weather), single dry year (such as a repeat of the 1976-77 
drought), and multi-year drought (such as a repeat of the 
1987-92 drought). Under the three hydrologic conditions 
throughout the 25 year projection period, LADWP’s supply 
portfolio is expected to be reliable, with adequate supplies 
available to meet projected demands.  ES-J summarizes 
LADWP’s water supply portfolio projected for 2030, under an 
average weather year and a dry weather year.  It should be 
noted that under a dry weather year, water demands are 
expected to be approximately 5 percent greater than normal 
demands.  Also, water conservation is shown in this exhibit 
as a water supply. 

Under average weather conditions, approximately 66 percent 
of the total supply (estimated to be 897,200 AF) is from 
existing and planned locally-developed supplies, including 
Los Angeles Aqueducts and conservation.  The potential 
supplies and additional potential conservation represent 14 
percent.  The remaining 20 percent of supply is imported 
water from MWD.  Should the potential supplies not be 
developed due to cost, technology, regulatory compliance, 
and/or customer acceptance issues, then the MWD portion of 
supply would represent 34 percent.  During a dry year, 
existing and planned locally developed supplies represent 46 
percent of the total supply (estimated to be 934,200 AF); 
while 15 percent is potential supplies and conservation. The 
remaining 39 percent is imported water from MWD. 

A summary of the alternative water supplies that are being 
explored by LADWP is presented in Exhibit ES-K. Shown in 
this table is the potential supply yield, unit cost ($/AF), risks 
for implementation and other benefits (such as water quality). 
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LADWP Water Suppl   
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Exhibit ES-K 

Alternative Water Supplies Being Explored by LADWP 

 
Alternative 

Water Supplies 

Potential 
Water Yield 

(AFY) 

 
Unit Cost 

($/AF) 

 
Implementation 

Risks 

 
 

Additional Benefits 

Smart Irrigation 25,000 290 Requires customer to install 
and use properly. 

Reduces the amount of pollution being carried to 
the ocean and waterways. 

Urban Runoff Plants 5,000 3,500 Water users may need 
incentives to use supply. 

Reduces the amount of pollution being carried to 
the ocean and waterways. 

Cisterns 1 8,000 2,100 Requires customer to 
maintain device. 

Reduces the amount of pollution being carried to 
the ocean and waterways, and hedges against 
climate change. 

Neighborhood Recharge 2 12,000 2,900 Requires protection of 
groundwater quality. 

Reduces the amount of pollution being carried to 
the ocean and waterways, and hedges against 
climate change. 

Regional Recharge 3 10,000 Cost 
undetermined 

Requires protection of 
groundwater quality. 

Reduces the amount of pollution being carried to 
the ocean and waterways, and hedges against 
climate change. 

Seawater Desalination 4 25,000 1,080 Regulatory compliance may 
be challenging. 

Replaces water committed to the environment. 
Hedges against climate change. 

Water Transfer 40,000 
Cost  

negotiated 
between 
parties 

Wheeling and other 
institutional issues must be 
addressed. 

Replaces water committed to the environment. 

Source:  City of Los Angeles Integrated Resources Plan (2004) 
For Comparison Purposes:   

Local Groundwater Pumping Unit Cost = $150/AF   
MWD Tier 1 Water Supply Unit Cost = $453/AF   
MWD Tier 2 Water Supply Unit Cost = $549/AF   

 
Notes:

1 Capturing and reusing stormwater on-site for schools and government only. 
2 Groundwater recharge of stormwater for open spaces, parks, abandoned alleys on land where the soil is highly permeable. 
3 Groundwater recharge of stormwater in the East Valley using existing recharge system. 
4 Yield shown here is based on LADWP’s optimization study. 
 

Water Shortage Contingency Plan 
LADWP has a water shortage contingency plan to provide 
for a sufficient and continuous supply of water in case of a 
water supply shortage in the service area.  

The City has stages of action that can be undertaken in 
response to water supply shortages, including up to a 50 
percent reduction in water supply.  Depending on the 
severity of shortage, these actions may include: 

 Washing cars only with bucket or hand-held hose with 
shut-off valves; restricting frequency of landscape 
irrigation to two times per week. 

 Developing a large industrial customer incentive 
program that provides a monetary credit for all water 
reduction beyond a specified goal. 
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 Reducing or eliminating municipal public water uses 
(such as street cleaning) not required for health or 
safety unless recycled water is being used. 

 Irrigating public parks and landscape areas only with 
recycled water. 

 Requiring commercial car washes to use recycled 
water in both the soap and rinse cycles; eliminating 
private irrigation of turf and landscaped areas except 
by drip irrigation systems or buckets. 

 Requiring all water used for construction to be 
recycled water. 

In the event that three consecutive dry years curtailing the  
Los Angeles Aqueduct System deliveries should follow 
2005 water supply conditions, LADWP will rely on 
increased groundwater pumping and purchases from 
MWD to meet City water demands.  During such severe 
drought periods, MWD may take actions consistent with 
the framework developed in its Water Surplus and 
Drought Management Plan.   

LADWP has Emergency Response Plans in place to 
restore water service for essential use in the City if a 
disaster should result in the temporary reduction of water 
supply.  This entails a coordinated effort with the City’s 
Emergency Operations Center to resume water supply 
service after a catastrophic event. 

The Los Angeles Municipal Code contains an Emergency 
Water Conservation Plan with six permanently prohibited 
uses to prevent wasteful water use.  During shortages, 
education and enforcement of these provisions will be 
increased.  Penalties for violations of these prohibited 
uses are included in the municipal code. 

LADWP has both short and long term consumption 
reduction actions to reduce water use during shortages.  
Short-term actions include the tiered billing structure, 
water conservation public announcements, billboard ads, 
flyer distributions, conservation workshops, and public 
exhibits.  Long-term actions include maintaining and 

increasing conservation programs, including hardware 
conservation and measures to reduce outdoor water use. 

While drought cycles are an inevitable part of life in 
southern California, LADWP is proactively taking prudent 

measures to effectively 
counteract short- and 
long-term reductions in 
the City’s water supplies.  
Such measures are an 
important element of 
continued sustainability 

and safety of the City’s water resources through 2030.  
The following chapters will describe these efforts in 
greater detail. 

Water Supply Assessments 
In 1994, the California Legislature enacted Water Code 
section 10910 (Senate Bill 901), which requires cities and 
counties, as part of the California Environmental Quality 
Act review, to request the applicable public water system 
to assess whether the system’s projected water supplies 
were sufficient to meet a proposed development’s 
anticipated water demand. 

Subsequently, California Senate Bill 610 and Senate Bill 
221 amended state law, effective January 1, 2002 to 
promote more collaborative planning between local water 
suppliers and cities and counties.  They improve the link 
between information on water supply availability and 
certain land use decisions made by cities and counties.  
Both statutes require detailed information regarding water 
availability to be provided to the city and county decision-
makers prior to approval of specified large development 
projects.  

As of 2005, LADWP has been requested to develop over 
25 water supply assessments.  As required by State law, 
each of the assessments performed by LADWP has been 
approved by its Board of Commissioners.  LADWP will 
continue to perform water supply assessments as part of 
its long-term water supply planning efforts for its service 
area. 
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Financing 
Capital cost to finance the delivery of water supply to 
LADWP’s service area is supported through customer-
billed water rates.  The LADWP Board of Commissioners 
(Board) sets the rates subject to approval of the Los 
Angeles City Council by ordinance. 

The water service rate structure contains water 
procurement adjustments under which the cost of 
purchased water, including water purchased from MWD, 
demand-side management programs such as water 
conservation programs, and reclaimed water projects are 
recovered.  In addition, the rate structure contains a water 
quality improvement adjustment to recover expenditures 
to upgrade and equalize water quality throughout the City 
of Los Angeles and to construct facilities to meet state and 
federal water quality standards, including the payment of 
debt service on bonds issued for such purposes.   
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Chapter One 
Water Demand

 
1.0 Overview 
In order to properly plan for water supply, it is important to 
understand water demands and the factors that influence 
them over time.  The Los Angeles Department of Water & 
Power (LADWP) maintains historical water use data 
separated into major billing categories: single-family 
residential, multi-family residential, industrial, and 
commercial/institutional.  This categorization of demand 
allows for better evaluation of trends in water use over 
time and allows more precise targeting of water 
conservation measures. 

This chapter will present service area information for 
LADWP, including land use, demographics and climate.  It 
will also summarize historical and projected water 
demands for the next 25 years. 

1.1 Service Area Description 
Land Use 
The City is comprised of approximately 295,000 acres. 
Residential development constitutes over 50 percent of 
the total land use within the City.  Within the residential 
land use category, single-family residential is the largest 
(approximately 42 percent of the total).  Open space/parks 
is the next largest land use within the City, occupying 
approximately 24 percent of the total. Commercial and 
industrial land uses combined account for approximately 
17 percent of total.  Exhibit 1A provides a breakdown of 
the land uses within the City. 

Demographics 
The LADWP service area is slightly larger than the legal 
boundary of the City. LADWP provides water service to 
portions of West Hollywood, Culver City, and minor 
portions adjacent to the City limits.  With almost 4 million 
people residing in this 295,000 acre service area,          
Los Angeles is the second most populous city in the 
United States.   

The population within LADWP’s service area increased 
from 2.97 million in 1980 to 3.73 million in 2000, 
representing an average annual growth rate of 1.3 
percent.  The total number of housing units increased from 
1.10 million in 1980 to 1.29 million in 2000, representing 
an average annual growth rate of 0.9 percent. During this 
time, average household size increased from 2.7 persons 
in 1980 to almost 2.9 in 2000. Employment grew by about 
1.0 percent annually from 1980 to 1990, but declined from 
1990 to 2000 as a result of a severe economic recession 
that started in 1991 and the economic recovery that 
occurred thereafter. Overall, employment increased by 
about 0.3 percent annually from 1980 to 2000.  Exhibit 1B 
summarizes the historical demographics for the LADWP 
service area. 

Demographic projections were obtained for the LADWP 
service area from the Metropolitan Water District of 
Southern California (MWD) utilizing a land-use based 
planning tool that allocates projected demographic data 
from the Southern California Association of Governments 
(SCAG) into water service areas for their member 
agencies.  MWD’s demographic projections use data 
reported in SCAG’s 2004 Regional Transportation Plan 
(RTP).  Exhibit 1C summarizes these demographic 
projections for the LADWP service area. 

Los Angeles’ population is expected to continue to grow 
over the next 25 years at a rate of 0.4 percent annually.  
While this is substantially less than the historical 1.3 
percent annual growth rate from 1980 to 2000, it will still 
lead to approximately 368,000 new residents over the next 
25 years.  According to SCAG’s 2004 RTP, housing is 
expected to grow faster than population over the next 25 
years at 1.8% annual growth versus 0.4% annual growth 
for population, as it is anticipated that household size will 
start to decrease by 2010.   
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Exhibit 1A 
City of Los Angeles Land Uses 

Land Use Type Acres
Single-family residential 123,420  
Open space/parks 71,100  
Commercial 31,900  
Multi-family residential 28,200  
Transportation/Utilities/Mixed 22,080  
Industrial 18,300  

Total 295,000  

Source:City of Los Angeles Integrated Resources Plan
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Exhibit 1B  
Historical Demographics for LADWP Service Area 
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Exhibit 1C 
Demographic Projections for LADWP Service Area 

Demographic 2005 2010 2015 2020 2025 2030 

Population    3,955,429    4,099,389   4,157,727    4,215,380    4,270,520     4,323,307 

Housing 

Single-family       595,138       609,629     618,414       648,999      678,606       688,109 

Multi-family       733,387       775,150     832,322       868,774      905,223       961,412 

Total housing    1,328,525    1,384,779  1,450,736    1,517,773   1,583,829    1,649,521 

Persons per household 2.91 2.90 2.81 2.72 2.64 2.57 

Employment 

Commercial    1,689,650   1,808,123   1,875,338    1,930,704   1,981,135    2,036,301 

Industrial       185,215      182,209      178,824       183,909      188,532       184,677 

Total employment    1,874,865   1,990,332   2,054,162    2,114,613   2,169,667    2,220,978 

Source: SCAG Regional Transportation Plan (2004), modified using MWD’s land use planning tool to represent LADWP’s service area. 
 
 

 

By 2030, it is projected that household size will decrease 
to 2.57 persons per household. Multi-family housing is 
expected to increase faster than single-family housing (1.2 
percent annual growth vs. 0.6 percent annual growth).  

Employment is expected to increase by 0.7 percent 
annually. This growth is primarily driven by the current and 
long-term opportunities available from the diverse 
economic base within the five-county metropolitan region 
of Southern California.  The economies supported are 
wide-ranging and include services, wholesale and retail 
trade, manufacturing, government, financial service 
industries, transportation, utilities, construction, education, 
and tourism.  Over the 25 year forecast period, industrial 
growth is expected to remain essentially stagnant, while 
commercial employment is expected to increase by about 
0.8 percent annually.  

The SCAG demographic projections for population, 
households, and employment included in their 2004 
Regional Transportation Plan (RTP), and presented in 
LADWP’s 2005 UWMP, are substantially lower than what 

was presented in LADWP’s 2000 UWMP. The 
demographic projections in the 2000 UWMP were based 
on SCAG’s 2001 RTP.  The current 2004 projections 
incorporate the 2000 Census data, and reflect the 
downward adjustments in future population growth, the 
State’s projected fiscal condition, labor force participation, 
natural unemployment, household formation levels, and 
an employment shift from the manufacturing sector to the 
service sector. Exhibit 1D shows the differences between 
the SCAG demographic projections for the RTP in 2001 
and 2004. 

For the forecast year 2020, population was projected to be 
4.86 million under the SCAG 2001 RTP and 4.21 million 
under the 2004 RTP, a difference of about 650,000.  
Housing was projected to be 1.63 million under the SCAG 
2001 RTP and 1.52 million under the 2004 RTP, while 
employment was projected to be 2.17 million under the 
SCAG 2001 RTP and 1.94 million under the 2004 RTP.  
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Exhibit 1D  
Differences in SCAG Demographic Projections for Los Angeles 

Between 2001 and 2004 RTP Forecasts for Year 2020
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Climate The City’s average monthly maximum temperature is 
74.94 degrees Fahrenheit.  This is based on data from the 
Los Angeles Civic Center weather station.  The standard 
annual average evapotranspiration rate (ETo) for the    
Los Angeles area is 4.00 feet per year.  ETo measures the 
loss of water to the atmosphere by evaporation from soil 
and plant surfaces and transpiration from plants. ETo 
serves as an indicator of how much water plants need for 
healthy growth.  Total precipitation averages 14.48 inches 
per year, with over 90 percent of the total amount typically 
falling through the period of November through April.  

Weather in Los Angeles is considered mild, which is a 
major attribute that attracts businesses, residents, and 
tourists to the City.  On average, the City experiences 329 
days of sunshine per year.  Because of its relative 
dryness, Los Angeles’ climate has been characterized as 
Mediterranean.  Exhibit 1E provides a summary of 
average monthly rainfall, maximum temperatures, and 
evapotranspiration readings.  

Exhibit 1E 
Average Climate Data for Los Angeles 

 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Annual 
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Standard Average 
ETo (feet per 
year) ¹ 

2.00 2.29 3.47 4.62 5.02 5.55 6.08 6.02 4.48 3.68 2.58 2.27 4.00 

Average Rainfall 
(inches)² 

3.35 3.20 2.52 1.04 0.26 0.05 0.01 0.09 0.26 0.29 1.54 1.89 14.48 

Average Max. 
Temperature 
(°F)² 

66.95 68.54 69.34 71.99 73.95 78.21 83.59 84.39 83.03 78.53 72.86 67.88 74.94 

¹Average of Glendale and Santa Monica ETo stations, as there are no active stations in Los Angeles 
²Downtown Los Angeles (1948-2003) 
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1.2 Historical Water Use 
LADWP categorizes water use into the following major 
billing sectors: single-family residential, multi-family 
residential, industrial, commercial (which includes some 
large landscape uses), governmental (which includes 
some large landscape uses), and unaccounted/system 
losses.   Exhibit 1F shows the historical water use for 
LADWP from 1985 to 2004. Water demands peaked in 
1989, at just over 750,000 acre-feet per year (AFY). In 
1991, which was the fifth year of a severe drought, 
LADWP along with other southern California water 
providers imposed mandatory drought conservation 
practices. This drought conservation, along with wet 
weather (in 1992 and 1993) and an economic recession, 
resulted in water use dropping to about 580,000 AFY.  By 
2002, water use had increased back to pre-drought levels. 

However, because of LADWP’s aggressive long-term 
conservation measures, such as the installation of over 
1.24 million ultra-low-flush toilets, water use in 2005 is 
equal to the annual use of about 20 years ago, despite a 
growth in population of more than 750,000 people. 

Exhibit 1G shows the per person water use for the same 
historical period, expressed as gallons per day per person. 
During the 1980’s, per person use averaged over 180 
gallons/day/person. Due to the drought, wet weather, and 
economic recession, per person use sharply fell to about 
145 gallons/day/person in the early 1990s. Since 1996, 
per person use has been averaging approximately 155 
gallons/day/person. The annual water savings of about 15 
percent between today’s per person use and that which 
occurred during the 1980’s is attributed to long-term 
conservation measures that the City implemented. 

In terms of total actual use within the City, single-family 
and multi-family dwellings constitute the greatest demands 
(60 percent of the total demand).  Commercial water use 
accounts for over 20 percent, governmental use about 7 
percent, industrial use about 4 percent, and non-revenue 

water accounts for about 8 percent of the total water 
demand. 

A portion of non-revenue water is lost in the process of 
transporting and delivering water to customers.  LADWP’s 
efforts to minimize water loss through an aggressive 
infrastructure rehabilitation and maintenance program 
include pipeline rehabilitation, leak detection and repair, 
meter replacement, and cement lining programs.  
LADWP’s goal is to maintain non-revenue water at or 
below the ten percent benchmark established by the 
American WaterWorks Association. The City’s non-
revenue water is below the national average of 
approximately 16 percent. 

Exhibit 1H summarizes the historical water use in 
LADWP’s service area by major billing sector. 

1.3 Water Demand Projections 
Demand Forecasting Methodology 
Water demands are a function of many variables, such as 
demographics, weather, and economy.  As exhibited in 
Exhibit 1F, the proportion of water use among the 
customer class sectors within the City has been very 
consistent over the last two decades.  For planning 
purposes, it is important to develop a method whereby 
future demands are projected based on variables that are 
know to affect water use in the service area. 

LADWP used a statistical approach to forecast the City’s 
water demands.  Regression analysis is a statistical 
method to estimate any trend that might exist among 
important factors.  To project water demands, factors such 
as billing data for each major customer class (e.g., single-
family residential), rainfall, temperature, and demographic 
data (e.g., population, projected housing units, 
employment, etc.) were used.  Information from SCAG, 
MWD, and the National Weather Service were  used in 
developing the water demand projections. 
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Exhibit 1F  
Historical Water Use in LADWP Service Area 

Calendar
Single-family 

residential % of
Multi-family 
residential % of Commercial % of Governmental % of Industrial % of Total % of Non-revenue % of Water Use

Year Total Total Total Total Total Total Total Total Total Total Retail Use Total Total Total Total

1985 233 34% 187 28% 121 18% 44 7% 29 4% 614 91% 61 9% 677

1986 232 34% 195 28% 123 18% 43 6% 31 5% 625 91% 59 9% 686

1987 240 35% 197 28% 123 18% 42 6% 30 4% 632 91% 61 9% 694

1988 235 34% 198 29% 122 18% 43 6% 32 5% 630 91% 58 8% 690

1989 243 34% 201 28% 124 17% 44 6% 31 4% 644 90% 68 10% 713

1990 233 35% 199 30% 126 19% 47 7% 25 4% 630 94% 40 6% 672

1991 183 33% 172 31% 111 20% 35 6% 19 3% 520 93% 36 7% 557

1992 194 33% 175 30% 109 19% 35 6% 21 4% 534 92% 45 8% 578

1993 196 33% 177 30% 108 18% 38 6% 22 4% 539 92% 47 8% 586

1994 206 35% 178 30% 111 19% 42 7% 23 4% 559 94% 34 6% 593

1995 203 35% 179 31% 108 18% 39 7% 23 4% 552 94% 33 6% 584

1996 221 36% 189 31% 109 18% 38 6% 25 4% 583 94% 36 6% 618

1997 231 36% 194 30% 115 18% 44 7% 22 3% 606 95% 34 5% 640

1998 206 35% 191 32% 109 18% 37 6% 23 4% 564 95% 31 5% 596

1999 231 36% 195 30% 113 17% 40 6% 24 4% 602 93% 45 7% 647

2000 240 36% 199 29% 112 17% 41 6% 24 4% 616 91% 60 9% 676

2001 232 35% 193 29% 109 17% 40 6% 23 3% 597 91% 60 9% 657

2002 245 36% 190 28% 111 16% 44 6% 22 3% 612 90% 71 10% 683

2003 240 36% 189 29% 109 16% 41 6% 21 3% 600 91% 63 9% 662

2004 249 37% 190 28% 110 16% 44 7% 22 3% 614 92% 55 8% 669

Average 35% 29% 18% 6% 4% 92% 8%
Note: Units in thousand AF

0

100

200

300

400

500

600

700

800

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

W
ate

r D
em

an
ds

 (A
cre

 F
ee

t x
 1,

00
0)

Single-family residential Multi-family residential Commercial Governmental Industrial Non-revenue

  

2005 Urban Water Management Plan for the Los Angeles Department of Water & Power 
1-6 



Chapter 1
Water Demand 

Exhibit 1G  
Per Person Water Use in LADWP Service Area 
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Exhibit 1H 
Breakdown of Water Use in LADWP Service Area 
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To forecast total water demands for each of the billing 
categories, the per unit water use estimates from the 
statistical models were multiplied by demographic 
projections provided by SCAG.  This approach allows 
LADWP to project water demands as a function of future 
demographics.   

Conservation’s Impact on Water 
Demand 
Water conservation can play a significant role in ensuring 
that the City will meet its future water demands.  Water 
conservation has been shown to reliably reduce water 
demands, thereby extending existing water supplies and 
reducing the need for new supplies. This conservation is 
realized both through hardware measures and behavioral 
changes in water use of City residents. 

Since the 2000 UWMP was completed, significant 
progress has been made in the distribution and installation 
of water conserving hardware within LADWP’s service 
area.  The hardware-based water savings estimates 
included in the 2000 Water Plan have been exceeded by 
nearly 70 percent due in large part to an increased 
emphasis on the installation of ultra-low-flush (ULF) 
toilets, low-flow showerheads, and high efficiency clothes 
washers.  The substantially increased water savings from 
low-flow showerheads are directly attributable to 
continuing savings from existing showerhead 
replacements, as well as a recently added installation 
service component of the ULF Toilet Distribution Program, 

where both water saving showerheads and ULF toilets are 
provided and installed free of charge.  As of 2005, over 
1.24 million ULF toilets have been paid for or subsidized 
by LADWP.  Current program efforts include an increased 
focus on commercial business toilet replacements.  
LADWP’s water conservation hardware program has also 
been expanded to include other devices that broaden the 
program approach and contribute to water savings.   
Exhibit 1l provides a description of LADWP’s current 
hardware–based conservation measures with anticipated 
future savings.  Additional information regarding the City’s 
water conservation programs are provided in Chapter 2. 

Demand Projections 
Future water demands for each major customer sector 
were estimated by taking into account projected water 
conservation savings tabulated in Exhibit 1I.  Historical 
and projected total water demands for the LADWP service 
area are shown in Exhibit 1J. Shown on this exhibit is the 
effect that weather can have on total demands.  During 
wet/cold conditions, water demands can be approximately 
5 percent lower than during normal weather conditions; 
while during dry/hot conditions, water demands can be 
approximately 5 percent greater than during normal 
weather conditions. 

Water demands by major billing category are shown in 
Exhibit 1K. LADWP does not project water demands 
based upon the number of billing accounts; rather, it 
projects water demands using SCAG demographic data. 
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Exhibit 1I 

Water Savings from Hardware-Based Conservation Measures (AFY) 

Conservation Measure  2005   2010   2015   2020   2025   2030 
Average 

Ann. Growth 

Ultra-Low Flush Toilets    42,700     45,600     46,700     46,800     46,800     46,800 0.4% 

High Efficiency Washing 
Machines 

     1,400       2,700       2,700       2,700       2,700       2,700 3.7% 

Low-Flow Showerheads    40,600     44,100     44,300     44,600     44,800     45,100 0.4% 

Faucet Aerators         500          900          900       1,000       1,000       1,100 4.8% 

Pre-Rinse Sprayheads         900       1,800       1,900       1,900       1,900       1,900 4.4% 

Technical Assistance Program         500          600          700          800          900          900 3.2% 

X-Ray Processor         300       1,600       2,500       2,600       2,600       2,600 90.7% 

Cooling Tower Conductivity 
Controller 

        200          800       1,500       1,600       1,600       1,600 28.0% 

Large Landscape      3,800       5,900       7,600     10,100     13,800     18,500 15.5% 

Total Water Conserved    90,900   104,000   108,800   112,100   116,100   121,200 1.3% 
 

Exhibit 1J 
Projected Total Water Demands 
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Exhibit 1K 

Projected Sector Water Demands* (Thousand AFY) 

Water Use Sector 2000 2005 2010 2015 2020 2025 2030 
Single-family 240 231 237 239 250 260 262 

Multi-family 199 198 205 219 228 236 250 

Commercial 112 119 126 130 134 137 140 

Government   41   43   44   44   45   45   46 

Industrial   24   20   19   19   19   19   19 

Non-revenue   60   48   50   52   55   57   58 

Total 677 661 683 705 731 755 776 
 
* 2000 represents actual year data (which was considered dry); while 2005 through 2030 are projected based on normal weather conditions  
  and with projected conservation. 

 

1.4 Trends in Water Use 
While population is a primary driver of how much water is 
used, trends in development within an area also impacts 
water demand.  As the City’s population increases, there 
is a growing trend towards development that caters to 
more efficient water use.  While some of these trends are 
required by local ordinances (e.g., plumbing efficient 
devices, tiered water rate structure, prohibited uses of 
water, etc.), others are patterned after “smart growth” 
principles.  

Since 1990, housing density in the City has increased.  
According to the Los Angeles Department of City 
Planning, there were approximately 2,684 homes per 
square mile in 1990.  In 2000, the housing density 
increased to 2,762 homes per square mile; while 2004 
had an estimated density of 2,794 homes per square mile.  
This trend is expected to continue with the expected 
growth in the City’s multi-family residential housing.  

According to the SCAG demographic projections for the 
City, multi-family housing is expected to grow at twice the 
rate of single-family housing over the next 25 years (1.2 
percent annual growth for multi-family vs. 0.6 percent 
annual growth for single-family). 

These historical and future trends in housing density will 
translate into lower water demands as multi-family 
households use far less water than single-family 
households.  Within the City, an average multi-family 
household uses about 240 gallons per home per day, 
while an average single-family household uses about 350 
gallons per home per day. 

LADWP’s projection of water demands has incorporated 
the trends in multi-family and single-family housing, and 
their corresponding water use. 

In addition to the multi-family vs. single-family housing 
trends and water use, new developments that use smart 
growth principles such as small-lot designs of single-family 
homes, more efficient plumbing devices, and drought-
tolerant gardens will further result in water use reduction.  
This reduction will mainly be due to smaller yards and 
lower water use for irrigation.   

LADWP will continue to monitor trends in development 
within its service area and will identify ways (primarily 
through its conservation program) to assist its customers 
in further reducing their overall water use. 
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Chapter Two 
Water Conservation

 
2.0 Overview 
Los Angeles has historically taken a leadership role in 
managing its demand for water.  Water conservation, or 
demand management measures, is largely responsible for 
closing the gap between supply and demand in a time 
marked by significant reductions in the City’s imported water 
resources.  Los Angeles consistently ranks among the lowest 
in per person water consumption when compared to 
California’s largest cities.  These significant accomplishments 
have resulted from the City’s sustained implementation of 
effective water conservation programs, and the City’s culture 
of conservation as a way of life.    

LADWP has annually invested in water conservation 
programs and measures targeting reductions in water use.  
Looking forward, LADWP plans to continue to make 
investments in conservation programs, and expand its focus 
on landscape water use efficiency and conservation 
opportunities in the commercial/industrial/institutional 
customer sectors.  LADWP’s conservation planning process 
includes working with other City departments to ensure that 
mutual needs are addressed and goals are achieved (e.g., 
landscape water use efficiency and dry weather runoff 
reduction).   

The civic culture of water conservation in Los Angeles        
began with the installation of water meters on all services in 
the early 1900’s.  At that time, this basic conservation 
measure resulted in a 30 percent reduction in water use.  
The recurrence of periodic droughts has illustrated the 
concern and responsiveness of LADWP customers in times 
of water shortage.  When faced with significant supply 
shortages, City residents have responded with 
unprecedented reductions in their water use.  Los Angeles 
was the only city in southern California to invoke mandatory 
water rationing during the 1976 through 1977 drought.  While 
severe, the two-year drought resulted in only a temporary 
reduction in water use, as a subsequent series of wet years 
erased memories of the water shortage experienced during 

the brief drought period.  However, it was the drought that 
followed the 1978 through 1986 wet cycle that would prove to 
be the turning point in Los Angeles’ water use awareness. 

The drought of 
1987-1992 left a 
permanent imprint 
on Los Angeles 
water customers. 
In response to this 
drought, LADWP 

expanded a voluntary water conservation program in 1990.  
Prompted by an extensive public awareness program and 
education campaign, LADWP customers responded not only 
with water saving practices but also by installing 
conservation measures in their homes and businesses.  
Devices such as low-flow showerheads and ULF toilets 
replaced existing non-water saving devices.  These hardware 
changes, coupled with more responsible use habits, have 
kept the City from becoming more dependent on imported 
water supplies. 

Despite the fact that total water demand has been slowly 
increasing since the end of water rationing in 1992, water 
conservation levels remain above 15 percent (meaning that 
total demand is at least 15 percent lower than it would be 
without conservation). Conservation has had a tremendous 
impact on Los Angeles’ water use patterns, and has become 
a permanent element of LADWP’s water management 
philosophy.  Water usage in the City is the same as it was 20 
years ago despite an increase in population of over 750,000 
people (see Exhibit 2A).  Los Angeles’ conservation efforts 
since the City began its voluntary conservation program in 
1990 are shown in Exhibit 2B.  It is worthwhile to note that 
the conservation efforts shown correspond to actual water 
savings that have been brought about by hardware 
measures and changes in the water usage pattern of City 
residents. 
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Exhibit 2A 
City of Los Angeles Water Use 
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    Exhibit 2B 

 Water Conservation Effort 
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Conservation benefits the City by improving water supply 
reliability and reducing energy use for water treatment and 
pumping.  Conserving customers see a tangible benefit as 
well through monetary savings on their water bill.  Another 
ancillary benefit of conserving water is that the need for 
costly sewer facility expansions is deferred by reducing 
wastewater discharge into the sewer collection and 
treatment systems.  In the end, the primary beneficiaries 
of conservation are the water customers themselves and 
the environment from where the sources of supply 
originates. 

Los Angeles has been implementing permanent 
conservation since the 1980’s.  In 1988, the City adopted 
a plumbing retrofit ordinance to mandate the installation of 
conservation devices in all properties and to require water-
efficient landscaping in new construction.  The ordinance 
was amended in 1999, requiring the installation of ULF 
toilets and water saving showerheads in single-family and 
multi-family residences prior to resale.  LADWP’s water 
conservation programs have assisted customers affected 
by the ordinance by offering free ULF toilets and 
showerheads, free installation of ULF toilets and 
showerheads, as well as rebates for ULF toilets 
purchased and installed.   

2.1 Water Conservation Goal 
Water conservation reduces demand that typically rises 
over time with growth in population and commerce.  By 
mitigating those increases in demand, water supply 
reliability is improved while costs are reduced.  In the early 
1990s, City residents responded with conservation levels 
exceeding 30 percent due to increasingly drier conditions 
and mandatory conservation.  As normal water supply 
conditions returned and with continuation of LADWP’s 
conservation program, conservation levels stabilized at 
approximately 15 percent.  In this Water Plan, LADWP 
has increased its goal of achieving water conservation 
with a 20 percent reduction over historical water usage 
within the City.  This level of conservation will further 
lessen the City’s reliance on imported water while 
providing a drought-proof resource that is not subject to 
weather conditions. 

LADWP is committed to conservation as a means of 
providing a sustainable source of water supply to the City.  
Measures such as tiered water pricing, financial incentives 
for the installation of a variety of conservation measures, 
ULF toilets, free low flow showerheads, Technical 
Assistance Program incentives for business and industry, 
and large landscape irrigation efficiency programs are just 
some of the ways LADWP provides leadership and results 
in the conservation area.  Conservation is a key 
component of LADWP’s water resource planning efforts 
and will continue to be implemented over the long-term. 

This Urban Water Management Plan outlines programs to 
achieve this conservation goal over the next 25 years. 
LADWP intends to continually examine the water 
conservation program to assess progress toward this goal.  
Programs will be revised, and new programs will be 
developed to increase conservation levels as water 
demands grow with increased population.  

2.2 Conservation Pricing Structure 
In 1993, Los Angeles restructured its water rates to 
provide customers with a clear financial signal to use 
water more efficiently.  It was the first time in LADWP’s 
history that an ascending tiered rate structure was used.  
This conservation-based rate structure remains in use and 
applies a lower first tier rate for water used within a 
specified allotment, and a higher second tier rate for every 
billing unit (748 gallons) that exceeds the first tier 
allotment.  A unique feature of the rate structure is that the 
first tier allotment considers factors that influence 
individual residential customer’s water use patterns (i.e. lot 
size, climate zone, and family size). 

The goals of LADWP’s two-tiered water rate structure are 
to:  

 Use price as a signal to encourage the efficient use of 
water.  

 Provide basic water needs at an affordable price.  

 Provide equity among customers. 

 Use price to stabilize water use during a shortage. 

 Generate adequate revenue for maintaining and 
upgrading the water system. 

2005 Urban Water Management Plan for the Los Angeles Department of Water & Power 
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In a period where increasing demands and reductions in 
water supply are becoming more commonplace, a rate 
structure that provides appropriate signals to encourage 
efficient water use has become a necessity for many 
areas, including Los Angeles. 

The substantial investments required for water quality 
improvements, security, and supply development have 
significantly raised the cost of delivering water.  As rates 
increase, water agencies have noticed a change in use 
patterns.  Because there is a known correlation between 
price and use, agencies use rates to encourage 
conservation activities and to postpone the need to 
construct new facilities or purchase even larger quantities 
of imported water. 

LADWP’s tiered rate structure, first implemented in 1993 
with assistance from a broad-based group of 
stakeholders, applies a lower tier block rate for 
responsible water use within a specified amount of water, 
and a much higher rate for every billing unit above this 
block.  The higher block rate reflects the “marginal cost,” 
or the projected cost for additional water that would be 
required to meet these needs. 

To further emphasize the conservation message, water 
charges are based solely on water used.  This eliminates 
the inclusion of fixed charges.  There are automatic 
adjustments triggered when a water shortage exists.  
These adjustments are based on the actual water use 
patterns that occurred during the 1991 period of 
mandatory water rationing.  The purpose of these 
adjustments is to use price to encourage additional 
conservation and to provide LADWP with the revenue 
necessary to operate the system efficiently during a 
shortage. 

The combination of hardware-based demand reduction 
programs, education, and the use of price signals to 
encourage efficient water use has to date successfully 
maintained Los Angeles’ water use to approximately the 
same levels seen in the mid-1980s.  This achievement is 
made even more significant by the fact that the City’s 

population has increased by more than 750,000 residents 
since that period. 

2.3 Best Management Practices  
The California Urban Water Conservation 
Council (CUWCC) is the voice of urban 
water conservation in California, and 
LADWP has been active in the CUWCC 
since its inception in 1991.  Instrumental 
in the development of the Memorandum of 
Understanding Regarding Urban Water 
Conservation in California (MOU), 
LADWP was also one of the original signatories.  The 
MOU identifies “Best Management Practices,” or BMPs, 
as proven conservation measures as determined by the 
CUWCC.  All Group One (water purveyor) signatories to 
the MOU are committed to implement the BMPs.  

Over the last 14 years, LADWP has played a significant 
role in the governance and policy making at the CUWCC, 
holding a seat on the Steering Committee (i.e., Board of 
Directors), Strategic Planning Committee, By-Laws 
Committee, and as co-chair of the Membership 
Committee.  LADWP also has been actively involved in all 
of the revisions that the MOU has undergone to date.  

One of the obligations as a signatory to the MOU is to 
submit a Best Management Practices Retail Water 
Agency Report to the CUWCC.   Previously submitted 
annually, this report is now submitted biennially and 
details progress in implementing the 14 BMPs as currently 
specified in the MOU.  LADWP actively implements the 
BMPs and the CUWCC BMP reports are available for 
review through the internet by accessing CUWCC’s 
website at www.cuwcc.org. 

In the early 1990s, the State Water Resources Control 
Board identified urban water conservation as a major 
means for resolving problems in the Bay-Delta.  Large 
water agencies, including LADWP, actively participated in 
work groups to develop conservation strategies.  The 
result of this effort is the aforementioned MOU.   

2005 Urban Water Management Plan for the Los Angeles Department of Water & Power 
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The MOU commits signatory water suppliers to develop 
comprehensive conservation programs using sound 
economic criteria and to consider water conservation on 
an equal footing with other water management options.  
The MOU established the CUWCC to monitor 
implementation of the BMPs, and to maintain the list of 
BMPs.  

A BMP is defined as: 

 (a) An established and generally accepted practice 
among water suppliers that results in more efficient use or 
conservation of water. 

(b) A practice for which sufficient data are available from 
existing water conservation projects to indicate that 
significant conservation or conservation-related benefits 
can be achieved; that the practice is technically and 
economically reasonable and not environmentally or 
socially unacceptable; and that the practice is not 
otherwise unreasonable for most water suppliers to carry 
out. 

LADWP implements all of the BMP requirements in the 
MOU except for BMP 10, which applies only to wholesale 
water agencies.  A listing of the 14 BMPs is shown in 
Exhibit 2C.  Potential BMPs and other additional 
conservation measures that have been implemented by 
LADWP are shown in Exhibit 2D. 

The remainder of this chapter focuses on existing and 
future water conservation measures in Los Angeles.  
Information is provided on the different categories of 
LADWP conservation programs, conservation measures 
identified in the 2000 Urban Water Management Plan that 
have been implemented, the current BMPs and potential 
BMPs as determined by the CUWCC, and funding 
sources that enable LADWP to implement these 
programs. 

 

 

 

Exhibit 2C 
BMPs FOR URBAN CONSERVATION IN CALIFORNIA 

  PRACTICES STATUS 
1. Interior and exterior water audits and incentive programs for single- and multi-family residential customers Implemented 
2. Residential plumbing retrofit   Implemented 
3. Distribution system water audits, leak detection and repair Implemented 
4. Metering with commodity rates for all new connections, and retrofit of existing connections Implemented 
5. Large landscape water audits and incentives Implemented 
6. High efficiency washing machine rebate program Implemented 
7. Public information Implemented 
8. School education Implemented 
9. Commercial and industrial water conservation Implemented 

10. Wholesale agency assistance program Not applicable 
11. Conservation pricing Implemented 
12. Water conservation coordinator Implemented 
13. Water waste prohibition Implemented 
14. Residential ULF toilet replacement program Implemented 
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Exhibit 2D 
POTENTIAL BMPs AND OTHER CONSERVATION MEASURES IMPLEMENTED 

Direct installation of ULF toilets, showerheads, and aerators 

Public Agency Retrofits (through TAP and ULF Toilet programs) 

Large Industrial Incentive Program (through TAP) 

Industrial Cooling Water Study 

Large Industrial Incentive Program  

Ascending Block Rate Structure and other economic incentives 

Development and use of ULF toilet Supplementary Purchase Specification 

Homeowner Association Irrigation Pilot Program and Study 

Landscape Education (in English and in Spanish through Protector del Agua Program) 

ULF toilet installation on resale ordinance 

Residential Evapotranspiration-Based Irrigation Controller Program - pilot 

Toilet Flapper Study and Replacement Program 

Graywater use 

Customer class-based billing records 
 

2.4 Evaluation and Selection 
Criteria 
LADWP develops cost effective programs to achieve 
multiple goals of cost-effective demand reduction, 
customer service, and environmental responsibility.  
Conservation potential is considered in determining 
program approach and duration.  Some types of 
conservation programs result in savings that are more 
easily measured than others.  Demand-side management 
programs, like the rebate programs for ULF toilets and 
high-efficiency washing machines, produce results that 
are measurable.  Public information, education and other 

general conservation awareness programs are intended to 
alter customers’ behavioral patterns on water use, and 
thus are more difficult to quantify.  It is such behavioral 
change in water use, however, that the City can point to 
as the primary reason for significant reduction in water 
consumption during drought periods. 

LADWP’s conservation programs generally break down 
into five categories: awareness/support, residential, 
commercial/industrial/institutional (CII), landscape, and 
system maintenance measures.  Specific programs (past 
and present) associated with these categories are broken 
down in Exhibit 2E, and are fully discussed below. 

Exhibit 2E 
Conservation Measure Categories 

BMP #                                     AWARENESS/SUPPORT pre 1985 Year in Service 
 Pricing   
4 Full Metering and Volumetric Pricing x  
11 Sewer Charge using Volumetric Pricing x  

11, 13 Tiered Rate Structure   
7 Public Information   
      Advertising x  
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Exhibit 2E (Continued) 
Conservation Measure Categories 

BMP #                                     AWARENESS/SUPPORT pre 1985 Year in Service 
      Bill inserts x  
      Brochures x  
      Community Involvement Program x  
      Exhibits x  
      Hotline x  
      Speakers Bureau x  
      ULFT Customer Satisfaction Survey  1992 
 School Education   
      Lower Elementary x  
      Upper Elementary x  
      Junior High x  
      High School in concert with the Environment - Student Home Water/Energy Survey  1994 

RESIDENTIAL  
2 Better Idea/Neighborhood Bill Reduction Service Program --Showerhead installation  1993 
14 Community-Based Organization Toilet Distribution Centers, Direct Install  1992 
6 High efficiency washing machine rebate program  1998 
1 Home Water Surveys  1990 
2 Retrofit Kits Distribution  1988 
2 Ultra-Low Flush Toilet Rebate   1990 

COMMERCIAL/INDUSTRIAL/GOVERNMENTAL 
2, 9 Commercial Rebate Program  1991 
9 Commercial/Industrial Conservation Guidebook  1992 
9 Cooling Tower Manual and Workshops  1992 
1 Interior Water Use Audits  1991 
7 Targeted Literature Mailing  1993 
9 Technical Assistance Program (TAP)  1991 

1, 3, 5 Typical Audits  1991 
 LANDSCAPE   
2 Large Turf Irrigation Controller Pilot Program  2000 
7 Demonstration Gardens  1988 
5 Improving Irrigation Performance Manual & Workshop  1993 
5 Large Turf Audits and Audit Training  1993 
7 Lawn Water Guide Direct Mailing (as requested)  1989 
5 Protector del Agua -- English and Spanish Language Workshops  1995 
5 Ten Percent Large Turf Water Reduction Program  1988 

SYSTEM MAINTENANCE MEASURESCE MEASURES 
3 Cement Mortar Lining of Pipelines x  
3 Corrosion/Cathodic Protection x  
3 Fire Hydrant Shutoffs  1991 
3 Infrastructure Program x  
3 Meter Replacement Program  1988 

Note:   Department-implemented water conservation programs are overseen by a water conservation coordinator (BMP No. 12). 
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2.5 Conservation Measures - 
Existing and Proposed 
Conservation programs can be grouped into five 
categories: awareness/support, residential, commercial/ 
industrial/institutional, landscape, and system 
maintenance measures. LADWP’s programs include 
traditional demand-side management measures, as well 
as infrastructure improvement programs that contribute to 
water waste reductions.  Combined with LADWP’s 
conservation pricing structure discussed in section 2.2, 
these programs increase system reliability and efficiency. 

Awareness/Support Measures 
Awareness/support 
measures can be 
active or passive.  
Active components 
include full metering 
of water use, 
assessment of volumetric sewer charges, and a 
conservation rate structure.  Passive components typically 
include providing educational materials for schools, 
community and customer presentations, maintaining a 
conservation hotline, and a wide range of information 
distributed through customer bills, advertising in public 
venues, LADWP’s website, and direct mail.  Passive 
awareness/support measures provide the foundation for 
conservation by raising water use awareness, water 
conservation program visibility, and encouraging 
community involvement.   

Another aspect of awareness/support is that of advocacy.  
LADWP has been instrumental in the development of 
more stringent standards (Supplementary Purchase 
Specification) for ULF toilets that are in use within the City 
as well as by other water agencies in California and other 
areas.  LADWP also assisted in the adoption of higher 
residential clothes washer efficiency standards by the 
California Energy Commission.  Recognizing the 
importance of this activity, LADWP actively participates in 
advocating local and statewide conservation research and 
planning.  

Residential Category 
Conservation programs were developed and launched 
during the drought of 1987 through 1992.  In 1990, the 
ULF Toilet Rebate Program was initiated, followed two 
years later by the ULF Toilet Distribution Program.  In 
2003, a well-received free installation service component 
was added to the ULF Toilet Distribution Program that 
includes free water-saving showerheads, faucet aerators 
and replacement toilet flapper valves.  These programs 
have proven to be very popular, and are the most 
successful of their kind in the country.   

LADWP has been assisted by community-based 
organizations (CBOs) to reach the milestone of more than 
1.24 million toilet installations to date.  CBOs have been 
integral to LADWP’s success, reaching into the 
communities they serve to convey the conservation 
message and directly undertake conservation activities.  
Benefits of this approach accrue to community participants 
through reduced water bills, to the CBOs through 
employment opportunities and revenues earned, and to 
the City through significant water savings achieved.  
Funded at more than $7 million annually, the program 
produces estimated water savings of more than 20,600 
AFY.  Water savings are delivered from these toilets and 
other measures over time at a cost of $315 per AF.   

The High Efficiency Washer 
Rebate Program was 
initiated in 1998 and 
promotes the purchase and 
installation of high efficiency 
models that save both water 
and energy.  As of 2005, 
more than 32,000 machines 
have been purchased and 

installed through the program.  The program’s minimum 
efficiency requirements for rebate eligibility were 
increased January 1, 2004, resulting in the promotion of 
higher efficiency models.  New State efficiency standards 
for clothes washers are due to become effective on 
January 1, 2007.  Continuance of LADWP’s rebate 
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program in 2007 will be assessed prior to that time.  Initial 
co-funding of the program was provided by the City’s 
Department of Public Works Bureau of Sanitation 
(responsible for wastewater treatment), and by the 
Southern California Gas Company.  Ongoing co-funding 
for the program is provided by MWD. 

Since an amendment to the City’s existing plumbing 
retrofit ordinance in 1999, all residential properties (single-
family and multi-family) sold within the City must have ULF 
toilets and low-flow showerheads installed prior to the 
close of escrow.  This progressive requirement is 
implemented with the help of local real estate 
professionals and is strongly supported by LADWP’s toilet 
replacement programs.  LADWP has explored the 
expansion of the City’s Retrofit on Resale Ordinance to 
include nonresidential properties.  However, such changes 
were determined to be infeasible due to concerns over the 
applicability of certain provisions of the Americans with 
Disabilities Act whereby the replacement of a toilet could 
trigger requirements for costly accessibility improvements.  

As part of past programs promoting residential water 
conservation measures, students conducted home water 
surveys through a resource efficiency education program 
implemented by LADWP in Los Angeles area high 
schools.  While water conservation curricula is still a 
component of the education program, local CBOs now 
visit many Los Angeles residences throughout the year, 
assessing water conservation opportunities in the home 
and installing applicable measures to immediately capture 
water savings. 

Water-saving showerheads are 
still available to LADWP 
customers, free of charge,      
upon request.  These devices 
supplement the over 1.5 million 
water conservation retrofit kits that were distributed 
throughout Los Angeles during the last drought.  The kits 
included one-gallon toilet displacement bags, low-flow 
showerheads, and toilet leak detection tablets. 

LADWP has conducted a toilet 
flapper valve replacement pilot 
program.  Although long-term 
water savings from ULF toilets 
are predicated on timely 
replacement of leaking toilet 
flapper valves with appropriate 
replacement units, findings 
from the pilot program indicate 

a small incidence of leaking flapper valves in toilets 
rebated or distributed by LADWP.  However, toilet leak 
testing and flapper valve replacement was added to the 
ULF Toilet Distribution Program’s installation service 
component for toilets not replaced through the program.   

Finally, a pilot program examining 
the effectiveness of weather 
sensitive irrigation controllers in 
residential applications is 
presently underway.  Information 
obtained from this pilot and 
others conducted in southern 
California will guide development 
of a long-term program to support 
this technology. 

Commercial/Industrial/Institutional 
Category 
This category represents some of the largest volume 
water users in LADWP’s customer base, and represents a 
great deal of conservation potential.  LADWP, in 
partnership with MWD, has implemented a commercial 
rebate program designed specifically for customers in the 
CII category.  In addition, packaged water use efficiency 
solutions are being developed for specific business 
sectors.  Efforts are also underway to better promote the 
financial incentives available that make water 
conservation retrofits more cost effective for business and 
industry.  LADWP takes full advantage of regional 
programs offered by or through MWD for the CII sector.  
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The Commercial Rebate Program was launched in 2001 
to provide menu-based rebates for water conserving 
measures applicable to many types of CII facilities.  The 
list of measures includes ULF toilets and urinals, high 
efficiency coin operated clothes washers, cooling tower 
conductivity controllers, and other devices.  The program 
design provides for ease of participation, and has been 
well-received by LADWP customers.  As of 2005, rebates 
have been paid for more than 15,500 ULF toilets and 
5,600 high efficiency clothes washers through the 
Commercial Rebate Program.  

The Technical Assistance Program (TAP) was created in 
1992 to provide incentives for retrofitting water-intensive 
equipment.  Different from the Commercial Rebate 
Program, the TAP encourages site-specific projects and 
TAP incentives are based on a given project’s water 
savings.  The estimated unit cost for TAP overall is about 
$315 per AF saved. 

 

Cooling tower (pictured) water use represents a significant 
water conservation opportunity, and cooling tower projects 
are funded through TAP.  Through a cooling tower 
controller upgrade and enhanced water treatment, a 
typical cooling tower project can save one million gallons 
of water annually.  TAP incentives are available and have 
been paid for such projects through LADWP. 

Another promising technology funded through TAP is an 
x-ray processor recirculation system.  Described in the 
2000 Water Plan, a single recirculation system can save 
one million gallons annually and a typical hospital may 
have as many as 15 processors.  As a  result of a 
Proposition 13 Water Use Efficiency grant awarded to 
LADWP and the San Diego County Water Authority (in 

partnership), 250 x-ray processor recirculation systems 
(such as one shown below) will be installed free of charge 
in medical facilities in Los Angeles.  

 
Landscape Category 
Recognizing that a substantial amount of water is used 
outdoors for irrigation, LADWP continues to invest in 
landscape irrigation efficiency programs and projects.   

 
 

In 1988, the City passed a plumbing retrofit ordinance that 
included a requirement for LADWP customers with three 
acres or more of turf to reduce consumption by 10 percent 
from 1986 levels or face a 100 percent surcharge on their 
water bills.  To help these customers comply with the 
ordinance, LADWP has sponsored free training courses 
specifically targeting the City’s large turf customers.  To 
further assist this group, LADWP developed a guidebook, 
“Improving Irrigation Performance” to demonstrate ways 
for enhancing existing irrigation systems.  

LADWP has also sponsored conservation and garden 
expos to highlight various aspects of efficient outdoor 
water use and planting practices, and emphasizing native, 
drought-tolerant plants.  Funding was provided for three 
demonstration gardens to showcase the use of drought-
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tolerant plants and flowers, including the landmark 
Lummis Home in Highland Park.  Lawn watering guides 
were mailed to all single-family and duplex residences.  
Planting guides for native and drought-tolerant plants are 
also available upon request.  Additionally, to demonstrate 
the beauty and appeal of a water-conserving landscape, 
LADWP’s John Ferraro Building facility (below) has a 
drought-tolerant garden that is open to visitors year-round.   

The City’s Landscape Ordinance (No. 170,978) became 
effective in May 1996 and includes requirements for water 
management and irrigation specifications, planting 
techniques, plant materials, and source reduction of 
waste.  The City adopted this ordinance to comply with the 
California Water Conservation in Landscaping Act 
(AB325).  

LADWP contributed to the work of the state’s Landscape 
Task Force (established through AB 2717), serving as co-
chair of the Economics Workgroup.  Among the 
recommendations approved by the Task Force are 
incentives and disincentives for landscape water use, and 
water budget based rates as well as other effective rate 
structures.  The subject of water rates was referred to the 
CUWCC for consideration under a revision to BMP 11, 
conservation pricing.  The work of the Task Force offers 
significant potential for further landscape water use 
efficiency statewide.  

Landscape irrigation improvement projects are currently 
funded through the TAP, with incentives calculated on the 
basis of a project’s water savings.  LADWP staff includes 

certified landscape auditors, and large landscape audits 
are available upon request. 

LADWP is also investigating new programs using data 
obtained through pilot program efforts.  A recent pilot 
program was conducted to determine the effectiveness of 
weather sensitive irrigation controllers in large landscape 
applications.  This technology was shown to save, on 
average, one acre-foot of water per acre controlled per 
year.    Additional efforts are being undertaken to make 
available a landscape irrigation education program for 
homeowner associations and other large landscape 
customers.  This program would focus on common green 
areas in multi-unit complexes to improve irrigation 
efficiency, including irrigation system maintenance and 
repair, and plant selection.  LADWP will continue to study 
smart irrigation controllers with a goal of developing a 
financial incentive program to expand their use. 

There is also potential for the use of non-potable water for 
irrigation, which can help extend the utility of the City’s 
traditional water supplies.  Through recycled water, 
increased stormwater capture, and groundwater recharge 
with captured storm and irrigation runoff, imported surface 
water and local groundwater used for landscape irrigation 
can be conserved.  The potential to use such non-potable 
water supplies is further discussed in the Water Recycling 
and in the Beneficial Reuse of Urban Runoff sections 
(Chapters 3 and 5, respectively). 

Innovative ways to conserve water for landscape use has 
also been implemented within the City through the work of 
TreePeople, who has partnered with various City 
departments, including LADWP, through programs such 
as Cool Schools and the Open Charter Stormwater 
Project.  

The Open Charter Elementary School Stormwater Project 
is one of several stormwater management systems that 
TreePeople has established in Los Angeles over the past 
six years that include: a 250,000-gallon underground 
cistern in Coldwater Canyon Park, a retrofitted home in 
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South Los Angeles, a 7,600-square-foot infiltration field at 
a Pacoima elementary school and, with the County 
Department of Public Works, a 2,700-acre watershed 
retrofit in Sun Valley.  These activities create the 
foundation that will lead to further landscape water 
conservation to preserve the City’s limited water supplies.   

System Maintenance Category 
Maintaining system infrastructure reduces water waste 
and allows for greater water accountability.  Infrastructure 
maintenance is a high priority for LADWP.  On-going 
programs such as pipeline replacement, pipeline corrosion 
control, and cement lining not only preserve the 
operational integrity of City water facilities, but also reduce 
unaccounted water losses.     

In 1940, LADWP started a cement-mortar lining program 
for its older pipelines.  At one-third the cost of 
replacement, pipes are rehabilitated through cleaning and 
lining with cement mortar which reduces water loss, 
prevents corrosion build up and improves water flows and 
water quality.  By 2005, almost all of LADWP’s 7,200-mile 
pipeline distribution system will be lined.  

LADWP has made significant progress in replacing and/or 
retrofitting water meters through its meter replacement 
program that started in 1988. As water meters age,      
they typically begin reading 
less than 100% of their 
intended accuracy.  The 
meter replacement program 
has been valuable in 
maximizing the accuracy of 
the approximately 700,000 
meters within the City. 

 

 

 

 

2.6 Funding  
More than $164 million has been invested in water 
conservation since 1991.  Conservation is the cornerstone 
of LADWP’s water demand management activities and 
ongoing investments will be made in viable programs.  
This commitment is subject to funding availability and 
LADWP’s ability to implement such programs.  Outside 
resources for funding are sought to complement the City’s 
resources.  A stronger commitment is also being made to 
acquire outside grant funding for City conservation 
projects.   

Currently, the funding sources for conservation are: 

 Water Rate Adjustment - An adjustment factor to 
fund both water conservation and recycling projects is 
part of the City’s water rate structure.  This 
adjustment pays for both programs and adds 25 cents 
per month to the total bill for typical customers.  

 MWD Conservation Credits Program - MWD offers 
rebates to member agencies that promote water 
conservation through the installation of specified 
conservation measures.  The rebates equate to $154 
per AF of water saved, or half the project cost.   

 Grant Funding - LADWP has successfully received 
grant funding from the State under Proposition 13.  A 
grant for $615,000 supplemented the rebate funding 
available for commercial ULF toilets and high 
efficiency clothes washers.  A second grant for 
$623,500 will promote the installation of x-ray 
processor recirculation systems, funding that will be 
shared equally with the San Diego County Water 
Authority (LADWP’s project partner).  LADWP was 
awarded three grants in 2005 under Proposition 50, 
and will continue to participate in the competitive 
grant funding process.  

 

 

Water Meter 
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In addition, $5 million has been appropriated under the 
Environmental Water Fund (AB444) that provided money 
for projects with water savings that enable an equal 
amount of water to remain in the Mono Basin. 

2.7 Demand Hardening 
Although LADWP regularly assesses new water 
conservation opportunities, conservation programs may, 
at some point in time, have a diminishing impact on a 
customer’s ability to further conserve water, in particular 
during short-term water supply shortages caused by 
droughts or other emergencies.  This phenomenon is 
known as “demand hardening.”  The California Urban 
Water Agencies defines demand hardening as, “the 
diminished ability or willingness of a customer to reduce 
demand during a supply shortage as the result of having 
implemented long-term conservation measures.”  Long- 
term conservation measures can include hardware 
conservation measures, such as the installation of ULF 
toilets and behavioral conservation, such as watering 
during specified periods of the day.   

Demand hardening can occur when options available for 
reducing water use are narrowed as the customer base is 
saturated with hardware conversions causing efficient 
water usage patterns to prevail.  The impact of demand 
hardening can be most prevalent during water supply 
shortages where customers have already been 
implementing long-term water conservation measures.  

However, it can be argued that hardware-based 
conservation devices will continue to be developed and 
piloted, such as the previously discussed weather 
sensitive irrigation controllers, thus improving the ability to 
further conserve in the future.  During droughts, 
consumers will respond to the call for more conservation 
by behaviorally adjusting their water use.  Additionally, full 
saturation of current conservation devices has not 
occurred, and there is still a significant potential in the 
landscape sector.  For these reasons, others believe 
demand hardening is irrelevant and there is a continued 
need for aggressive conservation programs. 

Full implementation of current conservation measures, 
including reducing leaks, has the potential to reduce per 
capita water demands even further.  Past water 
conservation efforts have reduced water use within 
LADWP’s service area even though the population has 
continued to expand as illustrated in Exhibit 2A.  It is 
expected that future water conservation efforts will 
continue this trend as increased saturation of water saving 
hardware devices occurs and new hardware devices are 
developed.   

LADWP will continue to develop and pilot test hardware-
based conservation devices (such as the previously 
discussed weather-sensitive irrigation controllers) to 
improve the ability to further conserve in the future.  These 
pilot tests, combined with continued implementation of 
conservation programs, will maximize water use efficiency 
within the City.  
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Chapter Three 
Current Water Supplies

 
3.0 Overview 
It has been said that water is the lifeblood of the West.  
This statement holds true for the City.  Water has been an 
integral part of the City’s initial development when a 
growing population and economy was supported through 
local surface flows primarily from the Los Angeles River, 
and groundwater primarily from the San Fernando Basin. 

As the City grew, so did 
its need for water.  
Having utilized much of 
the local groundwater 
supply and all local 
surface flows, the 
citizens of Los Angeles, 
under the leadership of 
William Mulholland 
(pictured), then chief 
engineer of the              

Los Angeles Water Bureau, approved by a 10 to 1 margin 
a $23 million bond measure to construct the                 
First Los Angeles Aqueduct in 1913.  This investment was 
equal to 12 percent of the entire City’s assessed valuation 
at that time.  In 1940, an additional $40 million was spent 
to extend the first aqueduct from the Owens River 40 
miles north to tap into high-quality streams that are 
tributaries to Mono Lake.  The value of the City’s historical 
investments in the Los Angeles Aqueduct System is 
several billion dollars today.  And for nearly a century, the 
City has benefited from the delivery of high-quality, cost-
effective water supplies from the eastern Sierra Nevada. 

In the early 1900s, while there was adequate supply of 
Los Angeles Aqueduct water, the City once again took a 
leadership role in ensuring that additional water supplies 
were developed. In October 1923, Mulholland 
recommended that the City of Los Angeles investigate the 
Colorado River as a potential supplemental water 
resource.  After determining that construction of an 

aqueduct was feasible along several routes, Los Angeles 
submitted a water rights filing with the State of California 
in June 1924 to obtain rights to approximately 1,500 cubic 
feet per second of Colorado River water.  In 1928, several 
southern California cities joined Los Angeles in forming 
the MWD with an initial goal of bringing Colorado River 
water to southern California.  In September 1931, voters in 
the cities that formed MWD approved (by nearly 5 to 1) a 
$220 million bond issue for construction of the Colorado 
River Aqueduct (CRA).  These construction bonds were 
financed through property tax revenues, with Los Angeles 
contributing over 80 percent of payments during the early 
years.  Mulholland led the six-year survey that ultimately 
defined the route that the CRA would take.  Subsequent 
completion of MWD’s CRA in 1941 allowed for the 
diversion of Colorado River water pursuant to              
Los Angeles’ 1924 water rights filing for use by               
Los Angeles and the other cities who had agreed to be 
part of MWD. 

 
Los Angeles Aqueduct Cascades  

To meet the water needs of its growing population, the 
City decided to construct the Second Los Angeles 
Aqueduct in 1963. Construction of the Second              
Los Angeles Aqueduct was completed in 1970.  The 
second aqueduct increased the City’s ability to deliver 
water from the Mono Basin and the Owens Valley to      
Los Angeles by 75 percent.  It was also during this time 
that MWD signed on as a contractor with the SWP, 
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contracting for approximately 50 percent of all water 
delivered through the project.  This paved the way for 
delivery of water from the San Joaquin and Sacramento 
River Delta into southern California.  

The Los Angeles Aqueduct, the CRA, and the SWP are 
the City’s primary imported water sources and are 
fundamental to LADWP’s ability to deliver a reliable water 
supply to Los Angeles.  Illustrated in Exhibit 3A, these 
facilities serve water that makes up 85 percent of the 
City’s average annual supply, and combine with local 
groundwater to meet the needs of approximately 4 million 
people. 

 

1987 through 1992, water conservation and recycling 
have become important resource management tools for 
supplementing the City’s water supplies.  Though it is 
LADWP’s goal to maximize the use of conservation and 
recycling to offset the need for supplemental imported 
water, additional environmental regulations, and even the 
potential impacts of climate change, necessitate the 
development of alternative water supplies to meet future 
demands. 
Exhibit 3A 
Major Sources of Water Supply for Los Angeles 

 

Over time, environmental considerations have required 
that the City use a significant portion of its imported water 
supply for mitigation purposes.  While this change has 
posed a significant challenge to the City’s water 
resources, LADWP has embraced its commitment to the 
environment and found resource management 
opportunities that have changed the City’s approach 
toward water stewardship.  Since the major drought of 
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This chapter focuses on Los Angeles’ current and future 
water supply outlook.  Each supply source is discussed, 
and different scenarios are considered to illustrate the 
sources that will be required to meet water needs through 
the year 2030. 

3.1 Historical Water Supplies 
The Los Angeles Aqueducts (LAA), local groundwater, 
and supplemental water purchased from MWD are the 
primary sources of water supply for the City.  These three 
sources have historically delivered an adequate and 
reliable supply to serve the City’s needs.  Implementation 
of recycled water projects is progressing and is expected 
to fill a larger role in Los Angeles’ water supply portfolio.  
Extending the usefulness of the City’s water resources is 
an active conservation program that has been extremely 
effective in decreasing water use within LADWP’s service 
area. 

With the majority of its water supplies emanating from 
surface (snowmelt) runoff, Los Angeles’ imported water 
supplies are subject to substantial vulnerability due to 
hydrologic variability.  Annual LAA deliveries are 

 Angeles Department of Water & Power 
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dependent on snowfall in the eastern Sierra Nevada.  
Years with abundant snowpack result in larger quantities 
of water deliveries from the LAA, and typically lower 
supplemental water purchases from MWD.  City 
groundwater supplies are produced in accordance with 
adjudicated entitlements that protect the aquifers from 
adverse impacts (commonly known as “safe-yield” 
operation of the groundwater basin).  Exhibit 3B illustrates 
the variable and steady nature of the City’s imported and 
groundwater supplies, respectively. 

The City has committed approximately 166,000 AFY of 
water supplies for environmental enhancement in the 
Owens Valley and Mono Basin regions.  LAA deliveries 
were also reduced from 1999 through 2004 due to below 
normal snowfall.  An abundant snowfall and rain during 
the winter of 2005 provided an above average water 
supply for the entire region for the year.  Having proven 

the value of  investments in water resource management 
during the last six-year dry spell, the City and the southern 
California water community are continuing to work 
collaboratively to develop additional, sustainable resource 
management measures.   

LADWP is focused on preserving the reliability of its      
Los Angeles Aqueduct, local groundwater, and MWD 
supplies.  By working with other water agencies in a 
coordinated manner, the City is furthering the goal of 
providing long-term water supply reliability.    Development 
of alternative water supply options, such as water 
transfers and seawater desalination, are among the 
options being considered to supplement the City’s existing 
sources of supply. 

The remaining chapter discusses in greater detail sources 
of the City’s supply. 

 
Exhibit 3B 

Historical Water Supply 
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3.2 Los Angeles Aqueduct System 

The Los Angeles Aqueduct (LAA) system extends 
approximately 340 miles from the Mono Basin to           
Los Angeles.  Water is conveyed the entire distance by 
gravity alone.  There are seven reservoirs in the system 
with a combined storage capacity of 300,560 AF.  In 
addition, there are 12 hydroelectric power generation 
facilities that have a maximum generation capacity of 
nearly 250 megawatts. 

The LAA is fed by runoff from the east slope of the Sierra 
Nevada.  Runoff from the east slope peaks in the late 
spring and summer, after most of the year’s precipitation 
has already occurred.  This provides significant flexibility 
for operating the LAA – flexibility that is needed in light of 
the minimal storage capability along the system.   

The runoff is also heavily dependent on snowpack.  
Unfortunately, a given year’s snowpack cannot be 
predicted with certainty, and thus, the LAA system is 
subject to significant hydrologic variability.  

The cyclical nature of hydrology is exhibited best by LAA 
deliveries over the last ten years.  This general period was 
characterized by a series of wet years, followed by a 
series of dry years (which ended in the winter of 2004).  
From 1995 through 2004, LAA deliveries supplied about 
half of the City’s water needs.  Total LAA water supply 
deliveries for the ten-year cycle are as follows: 63 percent 
from 1995 through 2000 and 34 percent from 2001 
through 2004.   

The reliability impact of hydrologic cycles on LAA supplies, 
however, had been demonstrated prior to the last decade.  
A broader look at how deliveries from the LAA have 
fluctuated from year to year is shown in Exhibit 3C.  Here, 
the general cycle of wet and dry years is evident, 
particularly since the late 1960s. 

 
 

Exhibit 3C 
           Eastern Sierra Nevada Runoff - Mono Basin and Owens Valley  
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Mono Basin and Owens Valley Supplies 

 
 
The impact to LAA water supplies due to varying 
hydrology in the Mono Basin and Owens Valley is 
amplified by the requirements to provide water for 
environmental restoration efforts in the eastern          
Sierra Nevada.   

Since 1989, when City water exports were significantly 
reduced to restore the Mono Basin’s ecosystem, LAA 
deliveries from the Mono Basin and Owens Valley have 
ranged from 106,700 AF in 1990 to 466,800 AF in 1998.  
Average LAA deliveries since that time have been 
approximately 275,000 AF, about 45 percent of the City’s 
total water needs. 

With contributions from the state through grants (e.g., 
AB444, Propositions 13 and 50, etc.), LADWP has been 
able to fund additional conservation and water recycling 
programs that reduce water use within the City.    
Currently, Mono Basin exports will remain at no more than 
16,000 AFY until Mono Lake reaches its target elevation.  
Computer modeling analysis indicates that this will take 20 
years to attain.  Restoration activities in the Mono Basin 
are improving streams, fishery, and waterfowl habitats, 
and are accompanied by an extensive monitoring 
program.  With restoration progress and reduced 
diversions from the basin, Mono Lake’s elevation will rise 
and the restoration goals will be achieved, eventually 
enabling exports from the Mono Basin to moderately 
increase under certain hydrologic conditions. 

Surface runoff from the Owens Valley is the primary 
source of supply for the LAA.  LADWP maximizes system 
output through storage control at seven reservoirs, 
beginning with the largest reservoir in the LAA system, 
Long Valley Reservoir.  Hydroelectric power is also 
generated from 12 power plants along the LAA.  All water-
gathering activities are balanced with meeting domestic, 
agricultural, recreational, and environmental water needs 
within the Owens Valley.   

Enhancement and Mitigation Projects have been 
completed as part of the City’s commitment to meet the 
environmental water needs of the Owens Valley.  
Currently, LADWP is diverting 21,000 AF of water from the 
LAA for these Owens Valley Enhancement and Mitigation 
Projects.  Upon completion of all identified projects, which 
includes the Lower Owens River Project, it is expected 
that the Enhancement and Mitigation Project water use 
will increase to approximately 60,000 AF annually.       
This amount is in addition to releases that provide 
environmental benefits in the Mono Basin and          
Owens Lake. 

Mono Lake Tufa Towers 

 

Owens Lake 
Historically, the Owens River was the main source of 
water for Owens Lake.  Diversion of water from the river 
resulted in the lake drying up completely by the late 
1920’s.  The exposed lakebed became a major source of 
windblown dust resulting in the United States 
Environmental Protection Agency (EPA) classifying the 
southern Owens Valley as a serious non-attainment area 

Owens Lake Shallow Flooding 
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for particulates (dust) in 1991.  The EPA required 
California to prepare a State Implementation Plan (SIP) to 
bring the region into compliance with Federal air quality 
standards by 2006.   

In July 1998, LADWP entered into a Memorandum of 
Agreement that: 1) delineated the dust producing areas on 
the lakebed that needed to be controlled; 2) specified what 
measures must be used to control the dust; and 3) 
outlined a timetable for implementation of the control 
measures.  The Memorandum of Agreement was 
incorporated into a formal air quality control SIP by the 
Great Basin Unified Air Pollution Control District (District).  
The plan was approved by the EPA in October 1999.    

Since 2001, LADWP has diverted water for the Owens 
Lake Dust Control Project.  In November 2003, a revised 
plan was adopted that defined a 29.8 square-mile 
boundary on the lakebed that must be controlled. This 
included areas that LADWP has already controlled.   

LADWP is in the midst of its multi-phase, multi-year 
program to implement the requirements of the District’s 
SIP.  A combination of shallow flooding and managed 
vegetation techniques are used at various lakebed 
locations to control dust.  As of 2005, over two-thirds of 
the 29.8 square-mile boundary has been completed 
through shallow flooding and planting of salt grass.  It is 
estimated that up to 55,000 AFY of water will be required 
for the Owens Lake Dust Control Project. 

Lower Owens River Project 

 
The Lower Owens River Project will release water from 
the LAA and create a warm water fishery along a 62-mile 

section of the Owens River.  Water will be released near 
the LAA intake facility and a pump back station will be 
constructed downstream. 

Due to project delays, the Superior Court of Inyo County 
rendered an order in August 2005 for LADWP to lower its 
annual groundwater pumping from the Owens Valley and 
supply water for groundwater recharge in the Laws 
Wellfield annually until a permanent base flow throughout 
the Lower Owens River of approximately 40 cubic feet per 
second has been established. 

To meet the Court’s order, the City agreed to pay Inyo 
County’s share of construction and initial implementation 
for the Lower Owens River Project.  This financing 
assistance will expedite construction of the project’s pump 
back station, allowing the City to meet the Court-imposed 
deadline and lifting sanctions imposed by the Court. 

It is estimated that the long-term use and transit losses 
from the project will be approximately 35,000 AFY.  
LADWP has approved an Environmental Impact Report 
for the Lower Owens River Project. 

Taking the foreseeable factors discussed above into 
consideration, the average annual LAA delivery over the 
next 25 years is expected to be approximately 276,000 
AF.  Deliveries for a series of dry years, using 1987 
through 1991 hydrology, are expected to range from 
approximately 63,000 AF to 120,000 AFY.  A single dry 
year minimum of about 95,000 AF can also be expected 
with a repeat of a 1977 hydrology. 

Water Rights – Mono Basin & Owens Valley 
The City’s right to export water from the eastern         
Sierra Nevada is based on approximately 140 water right 
licenses along various streams in the Mono Basin and 
Owens Valley.  The most significant basis for export of 
surface water from the eastern Sierra Nevada is a license 
to divert 50,000 miner’s inches (1,200 cubic feet per 
second) from the Owens River approximately 15 miles 
north of the town of Independence to the LAA for transport 
to Los Angeles.  The majority of the City’s water rights 
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were filed prior to 1914 with the California State Water 
Resources Control Board.  

The City’s water right licenses in the Mono Basin were 
amended in 1994 through the Mono Lake Basin Water 
Right Decision 1631.  Currently, water export from the 
Mono Basin is limited to 16,000 AFY based on a court 
order. 

The primary groundwater right upon which Los Angeles 
has developed groundwater resources in the Owens 
Valley is based on the ownership of the majority of land 
(approximately 300,000 acres) and associated water 
rights in the Owens Valley.  Management of the 
groundwater supply in the Owens Valley is according to 
an agreement between Inyo County and LADWP.  The 
goal of this agreement is to avoid certain described 
decreases and changes in vegetation and to cause no 
significant effect on the environment which cannot be 
acceptably mitigated, while providing a reliable supply of 
water to Los Angeles.   

Water Quality – LAA Supplies 
Water delivered by the LAA is the highest quality supply 
source available to the City.  This is due to the fact that as 
land owners of much of the Owens River watershed, 
LADWP has placed strict limits on the extent of 
development along these City-owned lands.  Snowmelt 
from the eastern Sierra Nevada contains low total organic 
carbon (TOC) and bromide concentrations, constituents 
that can form disinfectant byproducts during the water 
treatment process.   

One constituent in LAA water that is present in greater 
than background concentration is arsenic.  Arsenic is 
collected as the Owens River makes its way down through 
volcanic formations in the vicinity of the Hot Creek area in 
Long Valley.  While the average arsenic concentration 
within LADWP’s water distribution system of 5 parts per 
billion is well below the current Federal and State drinking 
water standard, LADWP is taking a proactive approach in 
addressing this issue in light of potential, more stringent 
arsenic regulations.   

LADWP is evaluating enhanced coagulation at the        
Los Angeles Aqueduct Filtration Plant as a means of 
addressing future water quality regulations faced by 
LADWP, including arsenic.  A pilot project using enhanced 
coagulation will be performed.  If successful, enhanced 
coagulation may be a part of the treatment process at the 
Los Angeles Aqueduct Filtration Plant (pictured) by 2015. 

 

Another water quality improvement effort being 
implemented to recover operational flexibility due to the 
loss of in-city reservoir storage (as a result of the Surface 
Water Treatment Rule) is the transition to chloramines for 
disinfection.  This transition, which is expected to be 
completed by 2008, will allow LADWP to maintain the 
same high level of disinfection in its water supply while 
freeing itself from other potential disinfection issues 
associated with the use of chlorine as a disinfectant.  The 
use of chloramines will also allow chemical disinfection for 
compatibility in cases where the City must purchase and 
blend MWD water (which is chloraminated) with other 
sources of supply in the distribution system. 

3.3 Local Groundwater 
A key resource that the City has relied upon is its local 
groundwater supply.  Local groundwater provides 
approximately 15 percent of the total water supply for   
Los Angeles, and has provided nearly 30 percent of the 
total supply in drought years. 

The City owns water rights in three Upper Los Angeles 
River Area (ULARA) groundwater basins: San Fernando, 
Sylmar, and Eagle Rock, as well as Central and          
West Coast Basins.  On average, about 86 percent 
(90,755 AFY) of the City’s groundwater supply is extracted 
from ULARA groundwater basins, while the Central Basin 
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provides 14 percent (15,000 AFY).  The City also owns 
1,503 AFY of West Coast Basin groundwater rights.  
However, LADWP does not exercise its pumping rights in  

the West Coast Basin at this time due to localized water 
quality issues.  Exhibits 3D and 3E summarize the City’s 
annual local groundwater entitlements and supply over the 
last five years, respectively. 

 

 
 
 

San Fernando 
87,000 AF

Eagle Rock
500 AF

West Coast *
1,503 AFCentral*

15,000 AF

Sylmar
3,255 AF

*  Groundw ater basins outside the Upper Los Angeles Riv er Area boundaries   

Total: 107,258 AF per year

Exhibit 3E 

Local Groundwater Basin Supply 
(from October – September in AF) 

Groundwater Basin 1999-2000 2000-2001 2001-2002 2002-2003 2003-2004 
San Fernando 98,016 65,409 66,823 78,045 72,235 

Sylmar 2,634 2,606 1,240 3,662 2,634 

Central 10,513 11,893 8,639 9,811 15,907 

West Coast 0 0 0 0 0 

Exhibit 3D 
Annual Groundwater Entitlements 
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Groundwater Rights 
The City’s entitlements in the San Fernando, Sylmar, and 
Eagle Rock Basins were established in a Judgment by the 
Superior Court of the State of California for the County of 
Los Angeles in Case No. 650079, The City of              
Los Angeles, Plaintiff, vs. Cities of San Fernando, et. al., 
Defendants, dated January 26, 1979 (Judgment). The 
Judgment was based on maintaining a safe yield 
operation for the basin, whereby groundwater extractions 
over the long-term will be maintained in a manner that 
does not create an overdraft condition in the basin.  The 
Watermaster of the Upper Los Angeles River Area 
(ULARA) administers the Judgment on behalf of the 
Superior Court. 

   

The Central Basin Judgment granted the City 15,000 AFY 
of groundwater right.  In addition to its annual entitlement, 
the Central Basin Judgment allows for storage of unused 
pumping right (referred to as carry-over storage) of up to 
20 percent of the purveyor’s pumping allocation and also 
allows for over extraction of 20 percent under emergency 
situations that would be debited against the purveyor’s 
following year entitlement.  The City uses its carry over 
storage right of 3,000 AF for operational flexibility and 
conjunctive use. 

In accordance with the Judgment, the City has the right to 
all native water within the ULARA, based on its Pueblo 
Rights, and the right to imported water that is delivered 
and returned to the San Fernando Basin (SFB) by the 
City.  With the Native Safe Yield being fixed at 43,660 
AF/yr and the return of imported water averaging 
approximately 43,000 AF/yr, the total provides an average 
SFB entitlement for the City of approximately 87,000 
AF/yr.  In addition, the Judgment also allows the City to 
store water in the SFB. Stored water credits can be used 
to supplement the City’s annual SFB entitlement.  As of 
October 2005, the City has a stored water credit of nearly 
320,000 AF in the SFB. 

The City’s entitlements in the Central and West Coast 
Basin were both also established in separate judgments 
by the Superior Court of the State of California for the 
County of Los Angeles through the Central Basin 
Judgment (Case No. 786,656 – amended judgment) and 

West Coast Basin Judgment (Case No. 506,806 – 
amended judgment).   

The West Coast Basin Judgment provided the City with a 
right to 1,503 AFY of groundwater from the West Coast 
Basin. 

Superior Court Judgments for the San Fernando, Sylmar, 
Eagle Rock, Central, and West Coast groundwater basins 
are attached in Appendix F. 

San Fernando Basin 
The primary source of local groundwater for the City is the 
SFB, providing over 80 percent of the City’s groundwater 
supply.  The SFB is the largest basin within the ULARA at 
approximately 112,000-acres in area.  It is bounded on the 
east and northeast by the San Rafael Hills, Verdugo 
Mountains, and San Gabriel Mountains; on the north by 
the San Gabriel Mountains and the eroded south limb of 
the Little Tujunga formation which separates it from the 
Sylmar Basin; on the northwest and west by the          
Santa Susana Mountains and Simi Hills; and on the south 
by the Santa Monica Mountains.  A map of the basin is 
shown in Exhibit 3F. 
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Conjunctive use of the City’s local groundwater supplies 
and imported water supplies (LAA and/or MWD) is 
performed by LADWP, ideally, during the course of each 
year by pumping its annual entitlement generally from 
April to October when the highest water-demand occurs.  
In this manner, imported water that is more readily 
available in the lower-water demand months (November to 
March) would primarily supply the City’s needs. 

Groundwater Replenishment and Strategies 
Groundwater Operations.  LADWP routinely monitors 
groundwater levels and water quality within the SFB.  
Computer simulation modeling of operations in the SFB is 
also performed to forecast the response of groundwater 
gradients and contaminant plume movement.  Based on 
outcome from the SFB monitoring and model simulations, 
groundwater production strategies are reviewed and 
adjusted monthly to balance the City’s water supply needs 
with SFB management.  If imported water is found to be in short supply, LADWP 

can use its full entitlement plus any stored water credit in 
the SFB to reduce its reliance on imported supplies 
through the high-water demand months. 

Conjunctive Use.   LADWP operates its wells in a 
manner that optimizes the available production of its 
groundwater basins. This is done through conjunctive use, 
which is the coordinated use of surface and groundwater 
supplies.  

Furthermore, conjunctive use can be implemented to 
enable LADWP to purchase MWD supplies at a reduced 
unit cost, when available.   

 
 

Exhibit 3F 
San Fernando Basin Boundary Map 
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Groundwater Recharge.  Groundwater recharge, or the 
natural process of increasing an aquifer’s water content 
through percolation of surface water, is done in the SFB 
using captured stormwater and/or imported water.  It is 
more common to spread captured stormwater in the SFB 
due to its availability in the rainfall season, and because 
imported water is primarily used to supply direct municipal 
uses.  LADWP coordinates with the Los Angeles County 

Department of Public Works to recharge the SFB through 
the spreading of native water.  Flood control facilities are 
the primary means to divert native runoff into the 
spreading ground facilities listed and mapped in Exhibits 
3G and 3H, respectively.  A more in-depth discussion on 
efforts to maximize groundwater recharge within the City 
is provided in Chapter 5. 

 

Exhibit 3G 
SFB Spreading Ground Facilities 

 Average Annual Spreading* 

Facility Location (AF) 

Branford Mission Hills, CA                       520 

Hansen Sun Valley, CA                  14,010 

Lopez Lake View Terrace, CA                       540 

Tujunga Sun Valley, CA                    3,730 

Pacoima Pacoima, CA                    6,590 

 Total                  25,390 

             * Annual spreading is dependent on rainfall and will vary from year to year.

2005 Urban Water Management Plan for the Los Angeles Department of Water & Power 
3-11 



Chapter 3 
Current Water Supplies 

Exhibit 3H 
Spreading Ground Facility Locations 

 
 

 
LADWP has the ability to spread imported supplies at the 
Tujunga Spreading Grounds (pictured) and the Pacoima 
Spreading Grounds for storage in the SFB.   

 
Water Quality Issues – San Fernando Basin 
As part of its regulatory compliance efforts, LADWP works 
with the California Department of Health Services (DHS) 
to perform water quality testing of production wells in the 
SFB.  During testing, trace levels of the contaminants 
trichloroethylene (TCE), perchloroethylene (PCE), and 
other volatile organic compounds (VOCs) were detected.  
The presence of these contaminants is due to improper 
chemical disposal practices done in the past by numerous 
companies in the San Fernando Valley that were using 
such materials. 

In the 1990s, detectable amounts of hexavalent chromium 
and perchlorate were found in various wells within the 
SFB.  Chromium is a heavy metal that has been used in 
industry for various purposes such as electroplating, 
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leather tanning, and textile manufacturing, as well as 
controlling biofilm formation in cooling towers.  Perchlorate 
is an inorganic compound that is most commonly used in 
the manufacture of rocket fuel, munitions, and fireworks.   

Since the 1990s, SFB wells have also shown a trend of 
increasing nitrate levels.  The source of nitrates is the 
result of decades of agricultural activity in the              
San Fernando Valley. 

  

LADWP has established operating goals for TCE, PCE, 
hexavalent chromium, perchlorate, and nitrates that are 
more stringent than the maximum contaminant levels 
(MCLs) permitted by Federal or State regulations.  These 
stricter operational limits provide an additional safety 
margin from these contaminants for City customers.  
Exhibit 3I summarizes these water quality goals and 
compares them with the State-regulated requirements, 
which are generally more stringent than Federal 
requirements. 

While there are water quality challenges, the groundwater 
management efforts that LADWP undertakes has resulted 
in all SFB groundwater delivered to customers that meets 
or exceeds water quality regulations.    

LADWP will be undertaking a comprehensive groundwater 
study for the SFB that will review current and future 
contaminants of concern.  Results from the study may 
lead to enhanced treatment of groundwater supplies. 

Neither hexavalent chromium nor perchlorate has an 
enforceable drinking water standard at this time.  
Hexavalent chromium is included in the state total 
chromium standard of 50 parts per billion (ppb).  
Perchlorate currently has a State action level of 6 ppb.  
Perchlorate has also been detected in Colorado River 
Aqueduct water.   DHS is expected to establish drinking 
water standards for perchlorate and hexavalent chromium 
in the near future.  

Water Quality Operating Goals 

 

 

EXHIBIT 3I 
OPERATING LIMITS OF REGULATED COMPOUNDS 

Compound State of California Limit 
LADWP Operational 

Goals 
LADWP Added 
Safety Margin 

Trichloroethylene (TCE) 5 parts per billion 3 parts per billion 40% 

Perchloroethylene (PCE) 5 parts per billion 3 parts per billion 40% 

Nitrate (NO3) 45 parts per million 30 parts per million 33% 

Perchlorate (ClO4) 6 parts per billion 4 parts per billion 33% 

Hexavalent Chromium 50 parts per million 30 parts per million 40% 

LADWP’s Water Quality Test Lab 
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Nitrate is a concern because of its acute effect of 
impeding the uptake of oxygen to the blood.  Infants 
(who are in the earliest stages of development) are 
most sensitive to the effects of nitrates.  The current 
standard for nitrate is 45 parts per million (ppm).  A 
single exceedence of the nitrate standard is classified 
as an acute violation requiring immediate public 
notification.  Treatment for nitrates may eventually 
become necessary for affected City groundwater 
supplies.  

Groundwater Monitoring 
Every well that is pumped to supply water to the City is 
actively monitored by LADWP as required by DHS.  
LADWP’s groundwater monitoring program is 
comprised of several distinct components, including: 

 monitoring of general minerals annually. 

 monitoring of metals, coliform bacteria, inorganics, 
volatile organic compounds (VOCs) and 
unregulated compounds such as vanadium, boron, 
and perchlorate annually, quarterly, or monthly, 
depending on the levels found in each well.     

 monitoring of radiological and synthetic organic 
compounds (SOCs) every three years. 

 monitoring of asbestos every nine years. 

Monitoring for all contaminants is performed at entry 
points into the distribution system in close proximity to 
where the water is being pumped from the wells.  If 
water quality problems are detected, the well source is 
immediately isolated and retested.     

Groundwater from the SFB is an important component 
of the City’s water supply portfolio, providing needed 
operational flexibility and reliability for the City’s water 
system.  LADWP will take all reasonable measures to 
monitor, treat, and operate local SFB groundwater to 
maintain the same high level of quality and reliability 
that has historically benefited the City. 

Groundwater Remediation Measures 
LADWP actively coordinates with other agencies and 
stakeholders to pursue protective and remedial measures for 
the SFB.  The primary parties that are involved with SFB 
source protection include the DHS, Regional Water Quality 
Control Board (RWQCB), Department of Toxic Substance 
Control, and the United States Environmental Protection 
Agency (EPA). 

The DHS, RWQCB, and Department 
of Toxic Substance Control are the 
three regulatory agencies with 
enforcement responsibilities within 
the SFB.  The Regional Water 
Quality Control Board and the 
Department of Toxic Substance 
Control issue enforcement directives 
for pollutant sites and guide the 
development of cleanup workplans 
and cleanup of polluted groundwater 
sites.  The DHS oversees the quality 
of potable water from groundwater 
sources. 

These three regulatory agencies are participants in the 
Interagency Coordinating Committee, which also includes 
representatives of the pollutant sites, water purveyors with 
SFB entitlements, and the ULARA Watermaster. 

The Interagency Coordinating Committee coordinates the 
implementation measures recommended in the 
“Groundwater Quality Management Plan—San Fernando 
Valley Groundwater Basin,” which was issued in 1983 to 
aggressively protect and improve the groundwater in the SFB 
from volatile organic compounds and other emerging 
contaminants.  Accomplishments under this plan include:   

1) Implementation of a City ordinance that requires 
mandatory sewer connections for commercial and industrial 
properties in the San Fernando Valley.  

2) Acquisition of support and assistance from other agencies 
in actively protecting the SFB’s groundwater (e.g., through its 
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Underground Storage Tank Program, the Los Angeles 
Fire Department monitors and tests all underground 
storage tanks for leaks).  

3) Implementation of a solid waste assessment test 
program by the Regional Water Quality Control Board 
at all active and inactive landfills to assess the impact of 
this refuse on groundwater quality, including 
determination of the presence of other potential 
pollutants. 

In 1987, LADWP entered into a Cooperative Agreement 
with the EPA to serve as the lead agency in conducting 
the “Remedial Investigation of Groundwater 
Contamination in the San Fernando Valley.”  Under this 
agreement, LADWP has received more than $23 million 
in Federal grants from the EPA’s Superfund Program to 
carry out: (1) construction, operation, and maintenance 
of the North Hollywood Operable Unit, which consists of 
a groundwater treatment facility and a system of eight 
production wells (construction completed in 1989); and 
(2) completion of the Remedial Investigation (RI) to 
characterize the SFB and the nature and extent of its 
groundwater contamination.  The RI included: (a) the 
installation in 1992 of 88 shallow and clustered 
monitoring wells that were developed to monitor 
contamination plumes of TCE, PCE, and nitrates in the 
SFB; (b) the development of a groundwater flow model 
and the preparation of the RI report that was completed 
for the EPA in 1992; and (c) on-going monitoring for 
TCE, PCE, nitrates, and emerging contaminants.  

Long-Term Action Plans 
The City’s actions in the SFB seek to maintain the long-
term safety and reliability of this local supply.  To 
maximize its use of the SFB as a reliable and essential 
water supply for the City, the LADWP, in coordination 
with other agencies, performs various remedial 
investigations followed by appropriate actions.  These 
actions include water quality monitoring of SFB 
contaminant plumes, management of production well 
operations, operation of groundwater treatment 
facilities, and necessary capital improvements. 

Various steps to expand the City’s current extraction 
capability and to improve groundwater quality are underway.  
The following are some of LADWP’s completed, current, and 
planned projects for the SFB.  

North Hollywood Operable Unit.  In 1989, the North 
Hollywood Operable Unit was placed into service with a 
capacity of 2,000 gallons per minute (GPM), or 3,230 AFY.  
This facility has one aeration tower with vapor-phase 
granular activated carbon (GAC) air emissions control 
system.  This technology uses air to remove the VOCs from 
the groundwater and uses the vapor-phase GAC to remove 
the VOCs from the air stream that exits into the atmosphere.   

Remedial Investigation.  In 1992, the RI to characterize the 
nature and extent of groundwater contamination in the SFB 
was completed for the EPA.  The RI activity included the 
construction of 88 shallow and clustered monitoring wells, 
which were developed to monitor contamination plumes of 
TCE, PCE, and nitrates in the SFB.  These monitoring wells 
are also being used to monitor for emerging chemicals.   

Sheldon/Arleta Landfill Recharge Restoration Project – 
Tujunga Spreading Grounds.  In 1998, a Task Force 
comprised of representatives from LADWP, other City 
Departments (Bureau of Sanitation, Bureau of Engineering, 
and Environmental Affairs) and the Upper Los Angeles River 
Area Watermaster was formed to review the issues 
surrounding the recharge of groundwater through spreading 
at the Tujunga Spreading Grounds.  The objective of this 
Task Force was to maximize water spreading at the Tujunga 
Spreading Grounds without causing off-site landfill gas 
migration. 

The result was the Sheldon/Arleta Landfill Recharge 
Restoration Project.  The project’s purpose is to develop and 
implement various measures to mitigate landfill methane gas 
migration from the Sheldon-Arleta Landfill, which has 
restricted the recharge capacity of the Tujunga Spreading 
Grounds.  The measures include the installation of more than 
30 gas extraction wells, a flare system to burn off the 
methane gas, a monitoring system, and other potential site 
improvements.  
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Pollock Wells Treatment Plant.  In 1999, the Pollock 
Wells Treatment Plant (pictured) was constructed and 
placed in service.  This project was funded by LADWP, 
and it includes a groundwater treatment facility with four 
liquid-phase GAC units.  Up to 3,000 gallons per minute 
(4,840 AFY) of groundwater is treated to remove VOCs 
before delivery to customers.  

 
Chromium Treatment Research.  A cost-effective 
treatment technology to remove low levels of 
hexavalent chromium from water does not exist for 
large scale applications.  In 2001, LADWP, along with 
the Cities of Burbank, Glendale, and San Fernando, 
and the National Water Research Institute, entered into 
a research partnership with the American Water Works 
Association Research Foundation to identify and 
bench-test new technologies that can remove 
hexavalent chromium to extremely low levels.  This 
research is being conducted in anticipation of a new 
standard for hexavalent chromium.   

Vulnerability Assessment.  LADWP is planning to 
conduct a comprehensive groundwater vulnerability 
assessment of the San Fernando Groundwater Basin.  
LADWP’s objective is to maximize the utility of the SFB 
and to ensure the long-term viability of its groundwater 
supply.  Water quality concerns limit LADWP in its 
ability to optimize the use of the SFB and may pose a 
risk to future supplies.  The proposed vulnerability 
assessment will determine the risks and provide 
recommendations on how LADWP can effectively 
address these risks to maximize the returns from its 
groundwater supplies. 

Central Basin 
LADWP extracts its annual water right of 15,000 AF from the 
Central Basin from two production well fields.  Similar to the 
SFB, conjunctive use is also practiced here.  Planning for 
construction of new production wells in the Central Basin to 
replace some of the older wells that are nearing the end of 
their useful life is underway.   

Water Quality Issues – Central Basin 
Contaminants of concern in the Central Basin 99th Street Well 
Field include iron and manganese. Two new wells were 
drilled in 2003.  During the first several months of operation 
of the new wells, numerous color complaints were received 
from customers.  To address the situation, a corrosion 
control station was activated utilizing zinc orthophosphate, 
which improved the water quality.  LADWP will continuously 
monitor water quality at the 99th Street well field, and will 
evaluate additional treatment if necessary.  Hydrogen sulfide 
is also present at the 99th Street well field but, when 
chlorinated, is not an imminent threat to the reliability of this 
well supply.  

3.4 Water Recycling 
LADWP is committed to integrating recycled water as a 
significant component of the City’s water supply portfolio. 
Viable opportunities to extend the water recycling program 
will be explored to fully optimize the benefits of this resource.   

LADWP’s water recycling program is dependent on the City’s 
wastewater treatment infrastructure.  Wastewater in the City 
of Los Angeles is collected and transported through some 
6,500 miles of major interceptors and mainline sewers, more 
than 11,000 miles of house-sewer connections, 46 pumping 
plants, and four treatment plants.  The Department of Public 
Works, Bureau of Sanitation (BOS) is responsible for the 
planning and operation of the wastewater program.  Exhibit 
3J shows the City’s four wastewater treatment plants and 
seven sewersheds that feed into the plants.  

A portion of the treated effluent from the wastewater plants is 
utilized by LADWP to meet recycled water demands. LADWP 
is responsible for planning, constructing, and operating 
recycled water projects.  
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Early on, the City recognized the potential for water 
reuse and invested in infrastructure that processed 
water to tertiary quality, a high treatment standard for 
wastewater.  This resulted in the building of tertiary 
wastewater treatment plants upstream instead of 
enlarging the two existing terminus treatment plants.  

These system enhancements paved the way for the 
City to expand recycled water projects to supplement 
local and imported water supplies. 

Since 1979, LADWP has delivered recycled water to 
the Department of Recreation and Parks to irrigate 
areas in Griffith Park, later expanding to include the golf 
courses.  In 1984, freeway landscaping adjacent to the 
park was also irrigated with recycled water.  BOS 
operates the Japanese Garden in the Sepulveda Basin, 
which utilizes recycled water.  In addition, the Greenbelt 
Project, which began operating in 1992, represents 
LADWP’s first attempt to seek non-governmental 
recycled water customers.  Future recycled water 

projects will attempt to build on the success of prior projects 
to make recycled water a more prominent component of the 
City’s water supply. 

Wastewater Treatment Plants 
LADWP utilizes recycled water produced by four wastewater 
treatment plants owned and operated by the BOS.  City 
wastewater treatment consists of a series of processes that, 
at a minimum, remove solids to a level sufficient to meet 
regulatory water quality standards.  During the preliminary, 
primary, secondary, and tertiary treatment processes, 
progressively finer solid particles are removed.  Preliminary 
treatment removes grit and large size particles through grit 
removal basins and screening.  Primary treatment relies on 
sedimentation to remove smaller solids.  With most of the 
grit, large sized particles, and solids already removed, 
secondary treatment converts organic matter into harmless 
by-products and removes more solids through biological 
treatment and further sedimentation.  At the end of 
secondary treatment, most solids will have been removed 
from the water.  Tertiary treatment follows secondary 
treatment to eliminate the remaining impurities through 
filtration and chemical disinfection.  At this stage, sodium 
hypochlorite (the chemical contained in household bleach) 
provides disinfection.   
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Exhibit 3J 
City Wastewater Plants and Sewersheds 

All recycled water used within the City is given, at a 
minimum, tertiary treatment and disinfection.  In the Harbor, 
recycled water is also given advanced treatment with 
microfiltration/reverse osmosis (MF/RO).  MF/RO is a two-
stage process using high-pressure membrane filters to 
remove microscopic impurities from the source water.   

Donald C. Tillman Water Reclamation Plant 
In service since 1985, the Donald C. Tillman Water 
Reclamation Plant (Tillman Plant) has a rated capacity of 64 
million gallons per day (mgd) 1 and currently treats about 52 
mgd. The current level of treatment is Title 22 (tertiary).  In 
the near future, a nitrogen removal (NdN) process will be 
operational.  Currently, this plant is providing recycled water 
to the Japanese Garden, Wildlife Lake, and Lake Balboa. 

                                                           
1 Rated capacity of 64 mgd reflects potential reduction from 80 mgd due to 
nitrification/denitrification (NdN) project. 
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The remaining tertiary-treated water is discharged into 
the Los Angeles River.  

Los Angeles-Glendale Water Reclamation 
Plant 
A joint project of the City of Los Angeles and City of 
Glendale, the Los Angeles-Glendale Water 
Reclamation Plant (LA/Glendale Plant) began treating 
wastewater in 1976. Originally designed without 
considering nutrient removal, its design capacity is 20 
mgd and currently treats about 17 mgd. With a level of 
treatment of Title 22 plus soon to be implemented 
nitrogen removal (NdN), the hydraulic capacity could 
decrease to as low as 15 mgd to meet new regulatory 
discharge requirements.  Recycled water from the 
LA/Glendale Plant provides landscape irrigation for 
Griffith Park and the Los Angeles Greenbelt Project.   
The City of Glendale retains the right to half of the 
recycled water produced at the plant and serves a 
number of customers in their service area.  As with the 
Tillman Plant, the remaining tertiary-treated water is 
discharged into the Los Angeles River. 

Terminal Island Treatment Plant 
Originally built in 1935, the Terminal Island Treatment 
Plant has been providing secondary treatment since the 
1970s. Tertiary treatment was added in 1996. Water 
from the plant is currently discharged into the            
Los Angeles Harbor. With the completion of the 
Advanced Wastewater Treatment Facility, which will 
add MF/RO treatment to a portion of the wastewater 

effluent, this recycled water can be used for seawater barrier 
and industrial and landscaping uses in the harbor area.  
Approximately 5 mgd of advanced treated recycled water will 
initially be produced. 

The current wastewater treatment capacity of Terminal Island 
Treatment Plant is 30 mgd, with average wastewater flows of 
about 16 mgd. 

Hyperion Treatment Plant 

 
Operating since 1894, the Hyperion Treatment Plant 
(pictured) is the oldest and largest of the City’s wastewater 
treatment plants.  Its $1.2 billion construction upgrade, 
completed in 1999, allows for full secondary treatment. A 
majority of the treated water is discharged through a 5-mile 
outfall into the Santa Monica Bay, and the rest is delivered to 
the West Basin Water Reclamation Plant to meet recycled 
water demands in the West Basin Municipal Water District 
(West Basin) service area and parts of the City. 

As of 2005, approximately 34,000 AFY of water from 
Hyperion Treatment Plant is sold to West Basin for additional 
treatment.  A portion of this water is sold back to LADWP for 
the Westside Water Recycling Project, and the rest is then 
used to meet recycled water demands in West Basin’s 
service area.   

The current capacity of Hyperion Treatment Plant is 450 
mgd, with an average wastewater flow of 350 mgd.  

 
 

Donald C. Tillman Water Reclamation Plant
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Encouraging Recycled Water Use 
Following policy established by the State Legislature in 
1969, the City’s water recycling projects seek to replace 
potable water where non-potable water is available and 
can be used instead.  According to Chapter 7 and 7.5 of 
the California Water Code, the quality of this non-
potable water must meet all of the following conditions: 

 The source of recycled water is of adequate quality 
for those uses. 

 The recycled water may be furnished for these 
uses at a reasonable cost to the user. 

 The use of recycled water from the proposed 
source will not be detrimental to public health. 

 The use of recycled water will not adversely affect 
downstream water rights or degrade water quality. 

In addition, the California Water Code recommends 
public agencies, such as the LADWP, lead by example 
in this conversion by requiring them to serve recycled 
water for non-potable uses if suitable recycled water is 
available.   

Demand for recycled water 
is based on customer 
acceptance of this water   
as a viable alternative       
to traditional supplies.  
Outreach efforts educating 
the public on recycled water 
and its potential uses are 
important to this process as 
the City’s recycled water 
program expands within   
its service boundaries.  
LADWP’s current focus is 
on expanded irrigation and 
industrial/commercial uses 
of recycled water.                                    

LADWP’s customer education programs encourage private 
and public sector use of recycled water for landscape 
irrigation and industrial/commercial applications.  Financial 
incentives for the use of recycled water are offered through 
long-term contracts providing an approximate 50 percent 
discount on potable water charges.   

Recycled water is provided to customers only on a 
contractual basis.  These contracts provide reliability and 
price certainty for customers while enhancing supply 
reliability for the City.  Prior to executing these contracts, the 
economics of serving each customer desiring recycled water 
is evaluated to ensure the cost-effectiveness of each 
incremental expansion of the recycled water distribution 
system.  

Existing Recycled Water Projects 
The City has several recycled water projects that are 
currently providing recycled water for landscape irrigation 
and commercial uses. 

Japanese Garden 
The 6.5-acre Japanese Garden is 
located at the Sepulveda Dam 
Recreation Area.  It receives more 
than 10,000 visitors per year.  The 
Tillman Plant provides about 4,400 
AF of recycled water every year for 
the lake and landscaping at the 
Japanese Garden.   

Wildlife Lake 
Located in the Sepulveda Basin, the 
Wildlife Lake uses about 7,800 AFY 
of recycled water from the Tillman 
Plant for wildlife habitat management. Japanese Garden 

Lake Balboa 
Lake Balboa is the centerpiece of the Sepulveda Dam 
Recreation Area and is a popular recreational facility.  About 
16,300 AFY of recycled water is provided for this lake from 
the Tillman Plant. 

Recycled water flowing 
into Lake Balboa 
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Griffith Park  

 
Started in 1979, the Griffith Park project was the City’s 
first recycled water project. The LA/Glendale Plant 
supplies recycled water to irrigate two golf courses 
(pictured), some parkland, and a seven-mile stretch 
along the Golden State Freeway adjoining the park. 

Los Angeles Greenbelt Project 
Dedicated in 1992, the Los Angeles Greenbelt Project 
was the City’s first commercial recycling project.  
Recycled water supplied by the LA/Glendale Plant is 
used for landscape irrigation of Forest Lawn Memorial 
Park-Hollywood Hills, Mt. Sinai Memorial Park, 
Lakeside Golf Course and MCA Inc.  In total, about 
1,600 AFY is used for both the Griffith Park and         
Los Angeles Greenbelt projects.  There is a potential for 
almost doubling the recycled water use in this area. 

Westside Water Recycling Project 
The Westside Water Recycling Project was initiated in 
1996.  The City of Los Angeles provides secondary 
treated water from Hyperion Treatment Plant to the 
West Basin MWD.  West Basin then treats this water to 
Title 22 standards with its West Basin Water 
Reclamation Plant, and sells recycled water back to the 
City.  To increase the use of recycled water on the 
Westside, LADWP has constructed more than five 
miles of distribution trunk lines to serve Westchester, 
Los Angeles World Airport, and Playa Vista 
development areas.   Currently, LADWP purchases 350 
AF of recycled water from the West Basin for irrigation 
and industrial uses.  This number is expected to 
increase by as much as 1,850 AFY upon completion of 
the Playa Vista development.   

San Fernando Valley Water Recycling Projects 
The East Valley trunkline is the initial backbone of a 
distribution system to deliver recycled water throughout the 
San Fernando Valley for irrigation, commercial, and industrial 
use.  State and Federal funding provided 75 percent of the 
$55 million total cost for the major portion of the distribution 
system.  The San Fernando Valley Water Recycling Projects 
facilities will provide recycled water to the Sepulveda Basin, 
South San Fernando Valley, and Hansen Water Recycling 
Projects, making recycled water available to areas stretching 
from the Warner Center in Woodland Hills to              
North Hollywood and to the Hansen Dam Recreation area.  
Planned projects will supply approximately 10,000 AFY of 
recycled water to irrigation and industrial users.  

LADWP plans to connect large recycled water customers first 
including the Hansen Dam Recreation Area and the Valley 
Generating Station in the eastern portion of the              
San Fernando Valley, and the Sepulveda Basin and Pierce 
College in the southwestern portion of the Valley.  
Approximately 4,565 AFY of irrigation demand and 2,500 
AFY of industrial demand have been identified, over half of 
the 10,000 AFY target for recycled water use.   

The identified demand includes 2,000 AFY for the Sepulveda 
Basin Project, 1,000 AFY for the South Valley Project, 2,500 
AFY for Hansen Area Phase I, and 1,565 AFY for Hansen 
Area Phase II.  The City anticipates all of these projects will 
be delivering recycled water by 2010.  Smaller users in the 
vicinity of these projects will be identified and connected to 
close the gap between the major users already identified and 
LADWP’s recycled water supply target for this region. 

Harbor Water Recycling Project 
The Harbor Water Recycling Project, currently underway, is a 
multi-phase project that is developed jointly between LADWP 
and Bureau of Sanitation.  Treated water from Terminal 
Island Treatment Plant will be used for industrial purposes, 
as well as groundwater recharge to protect against seawater 
intrusion.  Up to 5,000 AFY is available for recycled water 
delivery.  If determined feasible, the project could be 
expanded to supply additional recycled water to the City. 
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Summary of Existing Recycled Water 
Supply 
The City currently uses approximately 1,950 AFY of 
recycled water for municipal and industrial (M&I) 
purposes. Recycled water used for M&I purposes 
reduces demands for imported water supplies for the 
LADWP service area.   

Another 28,500 AFY of recycled water is also used for 
environmental enhancement and recreation in the 
Sepulveda Basin, and to provide beneficial flows for the 
Los Angeles River. Finally, the City delivers 

approximately 34,000 AFY of secondary-treated wastewater 
to West Basin Municipal Water District which is then further 
treated to meet demands within its service area.  

Exhibit 3K summarizes the existing recycled water that is 
produced by the City. The actual existing recycled supply 
shown is about 17,000 AFY less than the 2005 projection 
shown in LADWP’s 2000 Urban Water Management Plan.  
This is mainly due to the termination of the groundwater 
recharge component of the San Fernando Valley Water 
Recycling Projects and regulatory issues affecting the Harbor 
project. 

 

 
Exhibit 3K 

Existing Recycled Water Produced by City of Los Angeles 
Type of Use Project Source of Supply Amount of Supply 

Irrigation 
-Griffith Park and LA Greenbelt 
-Westside 
 
Sub-Total 

LA/Glendale Plant 
Hyperion Treatment Plant/West Basin 

Water Reclamation Plant 

 
1,600 AFY 
   350 AFY 

 
1,950 AFY 

Environmental/ Recreation 
-Japanese Garden  
-Wildlife Lake 
-Lake Balboa 
Sub-Total1

Tillman Plant 
Tillman Plant 
Tillman Plant 

 
 4,400 AFY 
 7,800 AFY 
16,300 AFY 
28,500 AFY 

Wholesale Sales to West Basin 
Municipal Water District2

Hyperion Treatment Plant 34,000 AFY 

Total Beneficial Use  64,450 AFY 

1 The water provided to Japanese Garden, Wildlife Lake and Lake Balboa is ultimately discharged into the Los Angeles River and is providing additional 
  environmental benefits. 
2 Secondary treated wastewater provided to West Basin MWD, which is further treated to meet recycled water demands in its service area. 
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Potential Recycled Water Projects 
Estimating Future Demand 
LADWP’s implementation of recycled water must factor 
in economics, water quality regulations, and customer 
and public acceptance. A recycled water system 
requires construction of pipelines, pump stations, and 
storage tanks needed to transport treated wastewater 
or treated runoff to LADWP’s water customers.  In 
addition, most water customers do not have dual 
plumbing systems—meaning separate pipelines for 
potable and non-potable uses, such as irrigation.  
Therefore, retrofits for the plumbing system are needed.  
This can be very expensive depending on the plumbing 
layout of the water customers.  

LADWP’s approach for identifying recycled water 
customers takes into account the following criteria: 

 Size of potential customer – by focusing on 
larger water customers first, smaller customers 
along the routes can be economically added later 

 Type of water use – landscape irrigation and 
commercial uses usually require less cost (from a 
treatment standpoint) and regulatory hurdle, 
whereas some industrial uses or groundwater 
recharge would very likely require advanced 
treatment (such as microfiltration and reverse 
osmosis) and greater levels of public education 
and acceptance. 

 Proximity to existing recycled water system – those 
potential customers nearest to existing wastewater 
treatment plants or existing recycled water pipelines 
would be the least expensive to serve because of the 
distribution cost (pipelines, pump stations, etc.). 

 Willingness to use recycled water – not all potential 
water customers have a desire to use recycled water, 
and many base the decision to use such water on cost 
and/or reliability—meaning in most cases the City may 
need to provide proper financial incentives. 

The potential types of recycled water users can be 
summarized into three main categories: 

 Landscape irrigation for large users such as golf 
courses, cemeteries, parks, master planned 
communities, and other large developments. 

 Industrial use for cooling towers, recirculation and 
process water. 

 Groundwater recharge for seawater intrusion barrier and 
indirect potable use, which will require advanced 
treatment and public acceptance. 

Exhibit 3L presents these potential recycled water demands 
based on actual and projected data and potential customers.  

 

 

Exhibit 3L 
Potential Recycled Water Demand1

Demand Category 
Number of Potential 

Recycled Water Customers 
Ultimate Potential 

Recycled Water Demand (AFY) 
Industrial                                30                              8,500 
Irrigation                           2,342                            93,500 
Seawater Barrier                                  1                              5,000 
Total                           2,373                          107,000 

 

 

 

 

 

 

 

 

 

 

 

1 Potential recycled water demands do not include demands to maintain minimum required flows necessary for maintaining habitats within the River.  
 Source: City of Los Angeles IRP Facilities Plan Volume 2: Water Management (based on potential recycled water customers within the Tier 1 area as shown in    

  Exhibit 3M)
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It should be noted that this potential recycled water 
demand does not factor in the availability of recycled 
water.  Wastewater flows (current and projected) and plant 
capacities could limit the amount of water that is available 
for all of the City’s water resources activities and functions 
(see Chapter 4 for a complete discussion of the City’s 
IRP).   The IRP has identified planning parameters that 
will result in the need for new programs, infrastructure, 
and facilities to meet the water resources needs by 2020.  
These planning parameters, or drivers, include population 
growth, increased wastewater flows, increased dry and 
wet weather runoff flows, increased demands for drinking 
water, and current and future regulations to protect water 
quality in the local watersheds.   

These potential recycled water customers are mapped in 
Exhibit 3M to show their proximity to LADWP’s existing 
recycled water system.  Each circle on the map represents 
a potential recycled water customer. The size of the circle 
indicates the potential water demand (i.e., the bigger the 
circle, the bigger the demand). The pink shaded areas 
represent the Tier 1 potential for recycled water—the 
customers in these areas are the closest to the existing (or 
immediately planned) recycled water system. The green 
shaded areas represent the Tier 2 potential for recycled 
water—the customers in these areas are further away 
from the existing (or immediately planned) recycled water 
system. In general, the Tier 1 customers would be less 
expensive to serve than the Tier 2 customers. 

To meet the 2020 needs, the IRP needed to develop 
integrated solutions, which combined wastewater, 
recycled water, and runoff options into comprehensive 
water resources alternatives.  By using an integrated 
watershed or holistic approach to water resources 
planning, more effective solutions were identified.  

Exhibit 3M shows four areas of the City where delivery of 
recycled water is most economical:   

 San Fernando Valley – Tier 1 recycled water 
demand potential of 14,200 AFY, and a Tier 2 
potential of 42,400 AFY. 

 Central City – Tier 1 recycled water demand 
potential of 2,000 AFY, and a Tier 2 potential of 
29,500 AFY. 

After an intensive planning process that involved 
stakeholders (who represented communities, 
environmental interests, businesses, and government 
officials) 21 initial alternatives were narrowed down to four 
draft alternatives.  These alternatives propose to maximize 
the potential for beneficial use of recycled water and urban 
runoff, optimize the use of the City’s existing facilities and 
water resources, reduce pollution, and lessen LADWP’s 
dependency on imported water.  These four draft 
alternatives are now being evaluated under the California 
Environmental Quality Act (CEQA), where an 
Environmental Impact Report (EIR) will be completed. 

 Westside – Tier 1 recycled water demand potential of 
4,000 AFY, and a Tier 2 potential of 14,300 AFY. 

 Harbor – Tier 1 recycled water demand potential of 
9,300 AFY, and a Tier 2 potential of 10,900 AFY.   

 Total – Tier 1 recycled water demand potential is 
29,500 AFY, while the Tier 2 recycled water demand 
potential is 97,100 AFY. 

There are approximately 160 water customers that are a 
considerable distance from existing or planned City 
facilities and, therefore, do not meet Tier 1 or Tier 2 
criteria. Their cumulative demands account for about 
10,000 AFY. 
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Exhibit 3M 
Potential Recycled Water Customers 
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IRP Planning 
To help plan future water, wastewater, runoff, and 
recycled water facilities, LADWP has partnered with the 
City’s Bureau of Sanitation in developing an IRP that 
explicitly recognizes the complex relationships that 
exist.  

The alternatives consider three basic parameters: (1) 
location and type of treatment for wastewater 
expansion; (2) amount of recycled water; and (3) the 
amount of urban runoff managed, and how much urban 
runoff could potentially be beneficially reused for water 
supply.  These recommended draft alternatives include: 

 Alternative 1: Hyperion Treatment Plant expansion 
with moderate potential for water resources 
projects (i.e., recycled water and beneficial reuse 
of urban runoff). 

 Alternative 2: Tillman Plant and LA/Glendale Plant 
expansions with high potential for water resources 
projects. 

 Alternative 3: Tillman Plant expansion with 
moderate potential for water resources projects. 

 Alternative 4: Tillman Plant expansion with high 
potential for water resources projects. 

The four draft IRP alternatives have different ultimate 
wastewater plant capacities, based on wastewater flow 
projections, existing plant capacities and expansion 
potential, and water quality regulations.  Exhibit 3N 
summarizes the available water quantity and level of 
treatment under these alternatives.  

The additional potential recycled water supply for the 
draft IRP alternatives is shown in Exhibit 3N.  Supply 
numbers shown do not include existing recycled water 
supply shown in Exhibit 3K.  This potential new supply 
is based on: (1) the potential recycled water demands 
in Exhibit 3L; (2) the projected wastewater quantity 
shown in Exhibit 3N; (3) the cost of the alternatives; and 
(4) public acceptance.  It should be noted that this 
represents only the maximum potential recycled water 

supply, and not necessarily what will be implemented due to 
the many factors discussed previously. 

Preliminary cost estimates were developed during the IRP 
process for each of the draft alternatives.  Exhibit 3P 
presents capital costs for the recycled water portion of each 
of the alternatives. Exhibit 3Q shows where these potential 
recycled water projects could be located. 

Groundwater Recharge Potential 
The East Valley Water Recycling Project was to have been 
the City’s first project to use recycled water for recharging 
groundwater supplies in the San Fernando Groundwater 
Basin.  The project was to use 10,000 AF of recycled water 
from the Tillman Plant to recharge the local groundwater 
supply with a goal of expanding the recharge capacity to 
32,000 AF of recycled water by 2020.  Safeguards were 
included in the construction of project that would allow 
extracted groundwater to exceed standards required by the 
California DHS by tenfold. As a result of public opposition 
prior to operation of the project, the project was altered to not 
use recycled water to recharge groundwater but instead 
focus on using the water for non-potable demands.  The 
project was fully funded, designed, and constructed prior to 
this policy change.       

Currently, LADWP recycled water planning focuses on non-
potable uses such as landscape irrigation and industrial use.  
However, public comments during the scoping process for 
the City’s IRP recommended that alternatives to be studied in 
the IRP’s EIR should include groundwater recharge with 
recycled water.  Groundwater recharge with recycled water is 
a technically feasible option consistent with the objectives of 
the IRP and, thus, is a reasonable alternative that merits 
consideration in the EIR.  As a result, groundwater recharge 
with recycled water is being included in the EIR as a potential 
option to development of non-potable uses of recycled water.  
The IRP has identified the potential to use up to 
approximately 33,600 AFY of advanced treated 
(microfiltration, reverse osmosis, and ultraviolet disinfection) 
recycled water for groundwater recharge, similar to      
Orange County’s Ground Water Replenishment System 
presently under construction. 
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Although the City has not decided to implement 
groundwater recharge with recycled water, the 
groundwater recharge option will be included in the EIR 
to comply with CEQA, which requires that a reasonable 
range of alternatives be considered.  If the City decides 
to pursue groundwater recharge with recycled water, 

further environmental documentation under CEQA would 
occur, along with extensive public outreach in conjunction 
with a coordinated permitting process through the DHS and 
the Regional Water Quality Control Board. 

 
 

Exhibit 3N 

Summary of Potential Additional Recycled Water Supply for the IRP Draft Alternatives 
Recycled Water Supply (AFY) 

Plant Level of Treatment Area of Use Type of Use Alt 1 Alt 2 Alt 3 Alt 4 

Tillman 
Advanced Treatment 

(MF/RO) 
San Fernando 

Valley 
Industrial & 
Irrigation 

11,400 17,600 20,800 25,500 

LAGWRP 
Title 22 w/ nitrogen 

removal 
Downtown Irrigation   5,400 10,400   2,800   5,400 

Hyperion 
Secondary with 

Title 221
Westside Irrigation 12,500 12,500 12,500 12,500 

Terminal Island 
Title 22 and Advanced

Treatment (MF/RO) 
Harbor 

Industrial & 
Irrigation, 
Seawater 

Barrier 

  9,400   9,400   4,000   9,400 

Sub-Total for Wastewater Recycled Supply 38,700 49,900 40,100 52,800 

Urban Runoff 
Plants 

Title 22 
Ballona and 

Compton Creeks 
Irrigation   3,300   3,300   3,300   3,300 

Total Potential for Recycled Supply (Wastewater & Urban Runoff) 42,000 53,200 43,400 56,100 

1 Title 22 treatment provided by West Basin Water Reclamation Plant, using Hyperion’s full secondary treated effluent. 
Source: IRP Facilities Plan, Volume 4: Alternatives Development and Analysis, July 2004 
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Exhibit 3O 
Wastewater Quantity and Treatment for IRP Draft Alternatives 

Treatment Plants Existing Alternative 1 Alternative 2 Alternative 3 & 4 
Capacity 64 mgd 64 mgd 80 mgd 100 mgd Tillman 
Level of 
treatment 

Title 22 with Nitrification
& Denitrification 

Advanced Treatment Advanced Treatment Advanced Treatment 

Capacity 15 mgd 15 mgd 30 mgd 15 mgd LAGWRP 
Level of 
treatment 

Title 22 with Nitrification
& Denitrification 

Current + added 
diurnal storage 

Advanced Treatment Current + added 
storage 

Capacity 450 mgd 500 mgd 450 mgd 450 mgd Hyperion 
Level of 
treatment 

Secondary Current + new 
digesters 

Current + new 
digesters 

Current + new 
digesters 

Capacity 30mgd 30 mgd 30 mgd 30 mgd Terminal 
Island Level of 

treatment 
Advanced  
Treatment 

Advanced Treatment Advanced Treatment Advanced Treatment 

Total 559 mgd 609 mgd 590 mgd 595 mgd 
                     Advanced treatment includes microfiltration and reverse osmosis (MF/RO). 
                     Source: IRP Facilities Plan, Volume 4: Alternatives Development and Analysis, July 2004  
 
 
 
 

Exhibit 3P 

Recycled Water Cost Estimates for IRP Draft Alternatives 

IRP Draft Alternative 
Estimated Capital Cost1 

($ millions) 

1 $375 

2 $515 

3 $443 

4 $544 
                 1 Costs shown are 2002 estimates. 
                       Source: IRP Facilities Plan, Volume 4: Alternatives Development and Analysis Appendix Q, July 2004 
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Exhibit 3Q 
Location of Existing, Planned, and Potential Recycled Water Projects 
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Summary of Planned and Potential 
Recycled Water Supply 
Based on current assumptions regarding cost, 
treatment technology, regulations, and public 
acceptance, LADWP is moving forward with a capital 
improvement program for recycled water that will make 
progress towards meeting Tier 1 recycled water 
demands (see Exhibit 3M).  This planned recycled 
water program will provide approximately 29,500 AFY 
of additional recycled water supply.   

LADWP will assess the provision of additional recycled 
water to its customers beyond the planned projects 
based on a number of key factors: 

 The outcome of the CEQA phase of the City’s IRP, 
where a preferred alternative for wastewater and 
stormwater will be selected. 

 The outcome of future water quality regulations 
regarding discharge into the Los Angeles River and 
other related regulations concerning the use of 
recycled water. 

 Cost and technology of treatment and distribution. 

 Availability of state and federal funding. 

 Willingness of LADWP ratepayers to subsidize 
recycled water development. 

 Customer acceptance of recycled water. 

Exhibit 3R summarizes the existing, planned, and 
potential range of recycled water supply for M&I 
purposes within LADWP’s service area, exclusive of 
environmental benefits and wholesale water deliveries 
to West Basin MWD.  The planned recycled water 
supply is based on LADWP’s current capital 
improvement program.  The potential recycled water 
supply is based on the four draft alternatives developed 
in the City’s IRP.   

Recycled Water Quality 
All recycled water provided by LADWP meets at least 
Title 22 standards.  Title 22, Chapter 4, of the California 
Code of Regulations establishes water quality 
standards and treatment reliability criteria for water 

recycling to ensure public safety.  Title 22 standards are 
achieved with tertiary treatment and disinfection.   

Advanced wastewater treatment is currently provided at the 
Terminal Island Treatment Plant.  Advanced treatment, which 
includes microfiltration and reverse osmosis, removes many 
of the impurities remaining after tertiary treatment and 
disinfection.  Water treated with advanced treatment 
techniques has the potential to be used for seawater barriers 
and groundwater recharge.  Exhibit 3S summarizes the level 
of treatment provided by each of the City’s wastewater 
treatment plants.  

The different IRP alternatives will result in different levels of 
wastewater treatment at the various plants providing recycled 
water.   All four alternatives will provide advanced treatment 
at the Tillman Plant facility if dictated by future regulations. 

Agency Coordination and Funding 
The development of recycled water projects for LADWP’s 
service area requires coordination with the following 
agencies and cities: 

 Los Angeles Department of Public Works Bureau of 
Sanitation – operates the wastewater and water 
recycling plants for the City. 

 City of Glendale – co-owns the LA/Glendale Plant with 
the City. 

 West Basin MWD – treats full secondary treated water 
from the Hyperion Treatment Plant to Title 22 standards 
and then provides recycled water back to the City to 
meet Westside demands. 

 Metropolitan Water District of Southern California – 
provides financial incentives for recycled water projects 
in southern California. 

 To encourage recycled water use within the City, 
LADWP provides services to help potential customers 
with facility retrofits, provides financial incentives on 
water rates, and public education.  
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Exhibit 3R 
Summary of Existing, Planned, and Potential Recycled Water Supplies 

Used for Non-Potable Municipal & Industrial Purposes1

 Volume (AFY) 
 2005 2010 2015 2020 2025 2030 

Existing 1,950 1,950 1,950 1,950 1,950 1,950 

Planned  15,000 18,000 20,000 25,000 29,000 

Sub-Total 1,950 16,950 19,950 21,950 26,950 30,950 

Potential   
 

  20,050 to 
34,150 

15,050 to 
29,150 

11,050 to 
25,150 

Sub-Total 
with Potential 2

 
 

  
42,000 to 

56,100 
42,000 to 

56,100 
42,000 to 

56,100 
                    1 These recycled water supplies offset the demand for imported water within LADWP’s service area, but do not include recycled water used for  
              environmental benefits or delivered to West Basin MWD (see Exhibit 3K).
                   2 Represent the potential recycled water supplies that could be available with implementation of the City’s Integrated Resources Plan (IRP). 
 

 
 
 
 

Exhibit 3S 

Wastewater Treatment Operations 
 Influent Flow (MGD)  

Treatment Plant Location Average Maximum Treatment Provided 

Hyperion/West Basin Playa Del Rey, CA 350 450 Full Secondary/Tertiary;    
Title 22 standards 

Donald C. Tillman Van Nuys, CA 52 64 Tertiary; Title 22 standards 

LA/Glendale Los Angeles, CA 17 20 Tertiary; Title 22 standards 

Terminal Island San Pedro, CA 16 30 Tertiary; Title 22 standards 
Advanced Treatment for        

5 MGD 

Total  435 564  
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Capital costs for planned recycled water projects can be 
financed by the sources identified below, as well as other 
sources as they become available. 

 Water Rate Adjustment – The City Ordinance 
includes rate adjustments to fund conservation and 
recycling projects (see Appendix C). 

 MWD Local Resources Program Incentive – To 
qualify, proposed recycled water projects by member 
agencies must cost more than projected MWD 
treated, non-interruptible water rates and reduce 
potable water needs.  Since founding MWD with other 
municipal water utilities in 1928, the City has been a 
member agency of MWD and is therefore considered 
for rebates of up to $250/AF offered under the 
program. 

 Other Funding – LADWP will seek other State and 
Federal assistance when funds become available.  
For example, water bonds like Propositions 40 and 50 
can provide funding for critical multi-benefit recycling 
projects.   

LADWP will continue its efforts to take advantage of 
available opportunities to develop and maximize the use 
of recycled water in the most efficient and cost-effective 
manner for the City. 

Implementation Challenges  
As expected for any emerging water resource in 
California, implementation of LADWP’s recycled water 
program has been very challenging.  The most formidable 
challenge has been to using recycled water for recharge 
of the San Fernando groundwater basin.  While scientific 
studies and similar applications have proven the safety 
and reliability of this use of recycled water, public 
perception and acceptability of this option was low, 
resulting in LADWP suspending operations of the        
East Valley Water Recycling Project in 2000.   

Increasingly more stringent water quality regulations for 
recycled water and concerns regarding potential for trace 
amounts of presently unregulated compounds in recycled 

water (such as pharmaceuticals) also threatens the utility 
of this resource, and may result in requirements for costly 
treatment such as reverse osmosis. 

LADWP believes in the safety and reliability of its recycled 
water program.  Lessons learned from the past enforce 
the need for more extensive public outreach and 
education early in the planning process.  By participating 
in the City’s IRP for wastewater, recycled water, and 
stormwater, significant strides have been made to bring 
stakeholders to the table and engage in open discussions 
about the prudent path for the City’s recycled water 
program. 

LADWP will also continue to work with the regulatory 
agencies and other stakeholders to ensure recycled water 
quality criteria that are protective of the public’s safety 
while minimizing the cost of implementation to the 
consumers.  

 
3.5 Metropolitan Water District of 
Southern California 

 

 
    Diamond Valley Lake  

MWD is the largest water wholesaler for domestic and 
municipal uses in California.  MWD owns and operates the 
Colorado River Aqueduct (CRA), and is a contractor for 
water from the California State Water Project (SWP).  The 
City of Los Angeles purchases water from MWD to 
supplement its supplies from local groundwater, the LAA, 
and recycled water.  The City is one of 26 MWD member 
public agencies. 
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LADWP has historically purchased MWD water to make-
up the deficit between demand and other City supplies.  
The City has made significant investments in MWD and 
will continue to rely on the wholesaler to meet its current 
and future supplemental water needs. 

The Colorado River 

 
   Colorado River Aqueduct 

The State of California has a basic apportionment of 4.4 
million AF of Colorado River water.  Historically, California 
had been taking over a million AF more than its basic 
apportionment.  This was allowed by the Bureau of 
Reclamation (who manages the river) under surplus 
provisions.  California was also benefiting from 
apportioned, but unused water by Arizona and Nevada.  

Although MWD’s basic apportionment of Colorado River is 
503,000 AF, MWD has historically (up until a few years 
ago) been able to use surplus and unused apportioned 
water to keep the CRA full at 1.2 million AF.   

Over time, MWD and the State of California acknowledged 
that they would receive less Colorado River water in the 
future than they had in the past.  Because of dry years on 
the Colorado River system and Arizona and Nevada using 
their full apportionment, the U.S. Secretary of Interior 
asserted that California must come up with a plan to live 
within its 4.4 million AF apportionment.  

Therefore, users from California have developed 
California’s Colorado River Water Use Plan        
(California Plan).  The users included: MWD, the San 
Diego County Water Authority (SDCWA), Palo Verde 
Irrigation District (PVID), Imperial Irrigation District (IID), 
and Coachella Valley Water District.  This plan identifies 

actions that California will take to operate within its 4.4 
million AF entitlement.  A critical component of this plan 
was completion of the Quantification Settlement 
Agreement (QSA), which established baseline water use 
for each California party with Colorado River water rights.  
Completion of the QSA facilitates the transfer of water 
from agricultural agencies to urban water suppliers by 
allowing water conserved on farm land to be made 
available for urban use. 

Along with MWD’s basic apportionment, MWD has 
developed a number of water supply programs, such as 
agricultural water transfers and storage programs. 
Currently developed programs will provide MWD with 
approximately 1.13 million AF by 2020.  Proposed 
programs could add another 300,000 AFY. Exhibit 3T 
summarizes MWD’s CRA supply by 2020.  

Exhibit 3T 
MWD’s CRA Supply: 2020-2030 

(Thousands of AF) 
Supply  
Source 

Annual 
Deliveries 

Project 
Status 

Basic Apportionment       503 Current 

IID/MWD Conservation         85 Current 

Coachella & All American 
Canal Lining Projects         78 Current 

SDCWA/IID Transfer & 
MWD/SDCWA Exchange 

      200 Current 

PVID Land Management 
Program 

      111 Current 

Hayfield Groundwater Storage       150 Current 

Sub-Total of Current Programs    1,127  

Lower Coachella Storage 
Program       150 Under 

Development 

Chuckwalla Storage Program       150 Under 
Development 
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The State Water Project  MWD’s IRP goal is to receive a minimum of 650,000 AF 
during dry years from the State Water Project.  MWD’s 
policy objective includes receiving a yearly average of 1.5 
million AF of supply, exclusive of transfers and storage 
programs along the State Water Project.  Additional 
transfer and storage programs that are current or under 
development are projected to yield up to 445,000 AFY into 
MWD’s service territory. 

MWD began receiving water from the SWP in 1972.  
MWD is the largest contractor for water from the SWP, 
holding a contract for 2.01 million AF of the project’s 4.23 
million AF ultimate delivery capacity.  Variable hydrology 
and environmental issues in the San Francisco 
Bay/Sacramento-San Joaquin River Delta (Bay-Delta) can 
reduce the quantity of water that the SWP delivers to 
MWD.  MWD projects a minimum dry-year supply from the 
SWP of 650,000 AF, and average annual deliveries of 1.5 
million AF.  These amounts do not include water from 
transfer and storage programs along the SWP.   

The Bay-Delta is a major waterway for water delivered to 
southern California.  The Harvey O. Banks Pumping Plant, 
which is the primary feeder of water into the SWP, is 
located in the south delta.  The Bay-Delta also serves as 
habitat for various species of fish, some of which have 
been placed on the endangered species list.  The 
competing needs of the fishery population, agricultural, 
and urban users are exacerbated during dry years when 
water to meet the needs of both people and the 
environment is in short supply.  

 
California Aqueduct 

LADWP supports MWD in its efforts to receive the highest 
degree of water supply reliability and quality from the 
State Water Project. 

Storage and Water Transfers 
CALFED, an association of State and Federal agencies, 
has been working on balancing the competing needs and 
developing options to provide a long-term solution to the 
various Bay-Delta problems. CALFED has been 
attempting to implement actions that are consistent with 
the principles of the 1994 Bay-Delta Accord.  These efforts 
seek to address restoration of the Bay-Delta ecosystem, 
water quality improvement, water supply enhancement, 
and assurance of long-term supply reliability for 
agricultural and urban uses.   

Since the completion of its first IRP in 1996, MWD has 
developed and implemented a number of storage projects 
and water transfers.  These projects and programs have 
been beneficial in ensuring MWD’s reliability despite 
reductions in CRA deliveries due to the implementation of 
the California Plan.   

A summary of these projects and programs are as follows: 

 Diamond Valley Reservoir – An 800,000 AF surface 
reservoir used for drought and emergency situations. 

The California Bay-Delta Authority was created in 2003 to 
oversee implementation and coordination of the program.  
The Bay-Delta Authority is led by the Governor of 
California and the United States Secretary of the Interior.  
Representatives from State and Federal agencies, the 
public, and the State Legislature make up the remaining 
membership of the group.   

 Various Conjunctive Use Programs – A variety of 
groundwater conjunctive use and groundwater 
storage programs have been or are being developed 
between MWD and its member agencies that will 
provide up to 275,000 AF of dry-year yield. 
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 Palo Verde Irrigation District Land Management 
Program – A water transfer that can provide up to 
111,000 AFY of supply for the CRA. 

 Hayfield Storage Program, Mojave Desert – A 
groundwater conjunctive use project that can provide 
up to 150,000 AFY of supply for the CRA. 

 Arvin-Edison Program, Kern County – A 
groundwater banking program that can provide up to 
90,000 AFY to augment SWP supplies. 

 Semitropic Program, Kern County – A groundwater 
banking and exchange program that can provide up 
to 107,000 AFY to augment SWP supplies. 

 San Bernardino Valley MWD Program – A 
groundwater conjunctive use program that can 
provide up to 20,000 AFY. 

A full list of MWD’s storage projects and transfer programs 
can be found in MWD’s 2003 IRP Update Report and 
MWD’s 2005 Regional Urban Water Management Plan. 

MWD Integrated Resources Plan 
In July 2004, MWD approved its 2003 IRP Update report.  
The report, which updated the 1996 IRP, sought to 
accomplish the following goals: (1) review the goals and 
achievements of the 1996 IRP; (2) identify changed 
conditions for water resource development; and (3) update 
MWD’s resource targets through 2025.  MWD has 
subsequently updated its resource targets through 2030 to 
accommodate its member agencies that are required to 
develop water supply assessments for large 
developments, pursuant to California law. 

The 2003 IRP update concluded that the resource targets 
identified in the 1996 IRP, taking into consideration 
changed conditions identified since that time, will continue 
to provide for 100 percent reliability through 2025.  MWD’s 
subsequent evaluations to extend the resource targets by 
an additional five years also concluded the same full 
reliability during average, single dry, and multiple dry 

years.  MWD’s long-term water resources planning 
through the IRP is more fully discussed in Chapter 4. 

Local Resources Incentives 
Local project assistance has been provided by MWD to its 
member agencies since 1982.  Assistance is primarily in 
the form of funding, with MWD providing incentives to 
member agencies for developing conservation, water 
recycling, groundwater storage and replenishment, or by 
conjunctive use operations (i.e., the coordinated use of 
surface and groundwater supplies). 

MWD has committed to providing financial incentives to 
nearly 80 projects in southern California that are expected 
to produce approximately 320,000 AFY by the year 2025.  
Additionally, MWD’s seawater desalination incentive 
program will provide an incentive payment of up to $250 
for each AF of water produced.  This subsidy will assist 
member agencies planning to build seawater desalination 
facilities developing up to 150,000 AF of potable water 
annually.  LADWP is one of the five member agencies 
with plans to develop a seawater desalination program.  
Coupled with MWD’s local conservation subsidies and 
acquisition of imported water, the Local Resources 
Program is an effective option to keep up with increasing 
demands within the region.  

Water Quality - MWD Supplies 
Water quality is a central consideration in MWD’s long-
term water resources planning activities.  There are many 
water quality issues of concern to MWD.  These include 
salinity, disinfection by-products formed by disinfectants 
reacting with bromide and total organic carbon in SWP 
water, methyl tertiary butyl ether in groundwater,             
N-nitosodimethylamine in groundwater and treated 
surface waters, hexavalent chromium in groundwater, 
perchlorate in Colorado River and local groundwater 
supplies, arsenic, and radon.   

MWD is proactive in preserving and improving the quality 
of water it serves to its member agencies.  These activities 
are a key component of MWD’s water supply reliability 
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efforts, and contain specific programs, activities, and 
actions that address the following issues: 

 Installation of ozone treatment systems in order to 
address disinfection by-products (treatment systems 
will also address potential formation of bromates). 

 Imported water source control and salinity reduction. 

 Distribution system salinity management actions. 

 Collaborative actions with other agencies. 

 Local salinity management actions to protect 
groundwater and recycled water supplies. 

Water quality impacts have been considered by MWD in 
developing its water supply mix reported in its 2004 IRP 
update.  Additional information regarding MWD’s water 
quality issues is available in MWD’s 2005 Regional Urban 
Water Management Plan. 
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4.0 Overview 
Integrated resources planning is a process that is being used 
by many water and wastewater providers to meet their future 
needs in the most effective way possible, and with the 
greatest public support.  The planning process differs from 
traditional planning processes in that it incorporates: 

 public stakeholders in an open, participatory process. 

 multiple objectives such as reliability, cost, water quality, 
environmental stewardship, and quality of life. 

 risk and uncertainty. 

 partnerships with other agencies, institutions, and non-
governmental organizations. 

LADWP has been actively involved in integrated resources 
planning since 1993, when the MWD initiated the region’s 
first IRP.  LADWP was an active member of the technical 
workgroup that oversaw the development of alternatives and 
recommendations from MWD’s IRP.  In 1999, the City 
embarked on its first IRP for wastewater, stormwater and 
water supply.  The LADWP is an active partner in this effort, 
working with the City’s Bureau of Sanitation (BOS). 

4.1 Integrated Resources Plan for 
the City of Los Angeles 
The City is currently in the process of completing an IRP 
utilizing a unique approach of technical integration and 
community involvement to guide water resources policy 
decisions and facilities planning.  The IRP recognizes the 
interrelationship of water, wastewater, and runoff 
management in forming a future vision for the City’s water 
resources activities and functions.  In the past, the City 
traditionally utilized single-purpose planning efforts for each 
agency, such as one plan for wastewater and a separate 
plan for water supply.  With the IRP, the City can meet its 
long-term needs in a more cost-effective and sustainable 
way by addressing and integrating all its water resources.  

Additionally, the IRP is designed to meet multiple objectives, 
including evaluation of innovative supply opportunities that 
were once thought of as being too expensive.  The City’s 
LADWP and BOS are partners in this effort, joined by public 
stakeholders and other agencies.  

 
The objectives for the IRP were developed by the City and 
public stakeholders, and represent the major reasons why 
the plan is being developed. These objectives are: 

 Protect Public Health and Safety. 

 Effectively Manage System Capacity. 

    Protect the Environment. 

    Enhance Cost Efficiency. 

    Protect Quality of Life. 

    Promote Education. 

The IRP is being developed in three phases. The first phase 
set policy guidelines for managing the City’s water resources 
for the next 20 years. The second phase represents the 
development of detailed facility plans for wastewater, 
stormwater, and recycled water.  The recommended 
alternatives from these facility plans are being evaluated in 
the EIR process.  The second phase of the IRP is anticipated 
to be completed by fall 2006. The third phase of the IRP will 
represent implementation of the facility plans, and will 
conduct detailed studies to support implementation. 
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Integrated Watershed Approach 
By taking an integrated watershed approach, the IRP 
identifies opportunities that would have normally not been 
identified if water, wastewater, and stormwater were planned 
separately. The IRP recognizes that all of the City’s water 
resources are linked from a technical, social, and institutional 
aspect, as shown in Exhibit 4A. 

The City’s IRP has also assisted in identifying partnerships 
between City agencies for project implementation potentially 
leading to increases in outside funding from grants and low-
interest loans.   

An example is a potential partnership between the City’s 
BOS and LADWP on the use of smart irrigation controllers.  
These irrigation controllers provide multiple benefits through 
water savings and dry weather urban runoff reduction.  The 
reduction in dry weather runoff, in turn, will assist in 
compliance with new Total Maximum Daily Load (TMDL) 
requirements for urban runoff.  An integrated partnership with 
the BOS Watershed Protection Division, which is charged 
with meeting new TMDL regulations for the City, and LADWP 
will allow the City to better position itself for grants and loans 
that typically prioritize projects that demonstrate multiple 
benefits.   

 

Exhibit 4A 
Interrelationships Between City’s Water Resources 
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Stakeholder Involvement 

 
A key element of the IRP is involvement of stakeholders 
(pictured) at the beginning and throughout the entire IRP 
process.   Stakeholders represent a wide range of the 
City’s interests including, but not limited to, community, 
business, and environmental organizations.  Stakeholders 
were instrumental in development of the guiding principles 
and identification of innovative water resource 
opportunities.  

During Phase 2, stakeholders participated in a Steering 
Group.  Steering Group members regularly attended 
scheduled workshops and provided on-going input on the 
technical, environmental, and financial development of the 
IRP.  Members provided necessary feedback to keep the 
facilities planning efforts aligned with the decision-making 
process.   The Steering Group also considered key project 
issues in regards to the development of alternatives, such 
as facilities siting, implementation risks, and acceptability 
of costs that will invariably arise during the project.  

IRP Alternatives 
The IRP evaluated a broad range of integrated 
alternatives. Each alternative represented different 
combinations of wastewater treatment options, 
wastewater collection system options, recycled water 
options, conservation options, and dry and wet weather 
urban runoff management options. 

Twenty-one (21) preliminary alternatives were created 
with different focuses, allowing stakeholders and decision-

makers to see trade-offs in key planning objectives.  
Based on the evaluation of the preliminary alternatives, 
nine (9) hybrid alternatives were created that incorporated 
the best elements from the preliminary alternatives in 
order to improve overall performance.  City staff 
recommended the top-scoring four (4) hybrid alternatives 
to be carried through to the EIR process. Public 
stakeholders concurred with staff recommendations.  
Exhibit 4B summarizes the four IRP alternatives now 
being evaluated in the EIR process. 

Los Angeles River 

 
The Los Angeles River (River) is a valuable resource to 
the City providing habitat as well as recreational and 
economic opportunities.  Since the City’s water 
reclamation plants were built, recycled water has been 
released to the River resulting in the development of 
significant environmental benefits from riparian habitat in 
the unlined portions of the River near Glendale, to 
regionally significant migratory shore bird habitat in     
Long Beach.  As a result of the need to protect existing 
habitat and interest in habitat restoration and river 
revitalization, there will be a continued need for discharge 
of recycled water into the River.   

IRP planning efforts established that a minimum of 
approximately 28-million gallons per day of recycled water 
will be released to the River from the Tillman Plant.  This 
minimum amount is equivalent to water currently passing 
through Lake Balboa, the Japanese Gardens, and the 
Wildlife Lake in the Sepulveda Basin on its way to the 
River.  The remainder of the recycled water produced by 
the City’s water reclamation plants will be available for 
distribution by LADWP to recycled water customers.  
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Exhibit 4B 
Los Angeles IRP Alternatives 

Alternative 1 (Hyb1C) – Hyperion Expansion and Moderate 
Potential for Water Resources Projects 

Wastewater 
o Expand Hyperion Treatment Plant to 500 mgd 
o Build new digester tanks at Hyperion 
o Upgrade Tillman to advanced treatment 
o Build 10 MG diurnal storage at LAG 
o Build New Sewers: 

o Glendale-Burbank Interceptor Sewer (GBIS) 
o Northeast Interceptor Sewer (NEIS) Phase 2 
o Valley Spring Lane Interceptor Sewer (VSLIS); or 

build new buried wet weather storage at Tillman 
Recycled Water 

o Use up to 38,700 AFY (42,000 AFY including reuse of 
dry weather runoff) of recycled water for irrigation and 
industrial users; and provide baseline flows to LA River. 

Conservation  
o Increase efforts beyond planned 2020 levels 

Dry Weather Runoff 
o Reduce dry weather runoff by installing “Smart 

Irrigation” devices 
o Divert dry weather runoff from coastal area, Browns 

Creek, Wilbur Wash, Limekiln Canyon, Caballero 
Canyon, Bull Creek, and Pacoima Wash to sewer 
system and convey to Hyperion for treatment. 

o Divert dry weather runoff from Compton Creek and 
Ballona Creek and treat/beneficially use through a 
constructed wetlands or urban runoff plant 

Wet Weather Runoff 
o Onsite treatment/discharge or percolation for new or 

redeveloped areas 
o Retrofit for onsite storage (cisterns) and beneficial use 

of runoff at schools and government properties 
o Retrofit for onsite percolation of runoff at schools and 

government properties 
o Onsite percolation of runoff in vacant lots, parks/open 

space, and abandoned alleys in the East Valley 
(moderate level of implementation) 

o Regional recharge of runoff in spreading basins in the 
East Valley 

o Urban runoff plants on the Westside. 
Leadership Projects 

o Full scale and pilot 

Alternative 2 ( Hyb2C) – Tillman and LAG Expansion and High 
Potential for Water Resources Projects 

Wastewater 
o Expand and upgrade Tillman to 80 mgd 
o Expand and upgrade LAG to 30 mgd 
o Build 10 MG diurnal storage at LAG 
o Build new digester tanks at Hyperion 
o Build New Sewers: 

o Glendale-Burbank Interceptor Sewer (GBIS) 
o Northeast Interceptor Sewer (NEIS) Phase 2 
o Valley Spring Lane Interceptor Sewer (VSLIS); or 

build new buried wet weather storage at Tillman 
Recycled Water 

o Use up to 49,900 AFY (53,000 AFY including reuse of dry 
weather runoff) of recycled water for irrigation and 
industrial users; and provide baseline flows to LA River.  

Conservation  
o Same as Alt 1 

Dry Weather Runoff 
o Reduce dry weather runoff by installing “Smart Irrigation” 

devices 
o Divert dry weather runoff from coastal area to sewer 

system and convey to Hyperion for treatment 
o Divert dry weather runoff from Browns Creek, Wilbur 

Wash, Limekiln Canyon, Caballero Canyon, Bull Creek, 
and Pacoima Wash to urban runoff plants or constructed 
wetlands for treatment and discharge back to creeks. 

o Divert dry weather runoff from Compton Creek and 
Ballona Creek and treat/beneficially use through a 
constructed wetlands or urban runoff plant 

Wet Weather Runoff 
o Same as Alt 1 

Leadership Projects 
o Full scale and pilot 

Alternative 3 (Hyb3B) – Tillman Expansion and Moderate 
Potential for Water Resources Projects 

Wastewater 
o Expand and upgrade Tillman to 100 mgd 
o Build 10 MG diurnal storage at LAG 
o Build new digester tanks at Hyperion 
o Build New Sewers: 

o Glendale-Burbank Interceptor Sewer (GBIS) 
o Northeast Interceptor Sewer (NEIS) Phase 2 
o Valley Spring Lane Interceptor Sewer (VSLIS); or 

build new buried wet weather storage at Tillman 
Recycled Water 

o Use up to 40,100 AFY (43,000 AFY including reuse of dry 
weather runoff) of recycled water for irrigation and 
industrial users; and provide baseline flows to LA River. 

Conservation  
o Same as Alt 1 

Dry Weather Runoff 
o Reduce dry weather runoff by installing “Smart Irrigation” 

devices 
o Divert dry weather runoff from coastal area to sewer 

system and convey to Hyperion for treatment. 
o Divert dry weather runoff from Compton Creek and 

Ballona Creek and treat/beneficially use through a 
constructed wetlands or urban runoff plant 

Wet Weather Runoff 
o Onsite treatment/discharge or percolation for new or 

redeveloped areas. 
o Onsite percolation of runoff in vacant lots, parks/open 

space, and abandoned alleys in the East Valley (high level 
of implementation) 

o Urban runoff plants on the Westside. 
Leadership Projects 

o Full scale and pilot 

Alternative 4 (Hyb3C) – Tillman Expansion and High Potential 
for Water Resources Projects 

Wastewater 
o Expand and upgrade Tillman to 100 mgd 
o Build 10 MG diurnal storage at LAG 
o Build new digester tanks at Hyperion 
o Build New Sewers: 

o Glendale-Burbank Interceptor Sewer (GBIS) 
o Northeast Interceptor Sewer (NEIS) Phase 2 
o Valley Spring Lane Interceptor Sewer (VSLIS;) or 

build new buried wet weather storage at Tillman 
Recycled Water 

o Use up to 52,800 AFY (56,000 AFY including reuse of 
dry weather runoff) of recycled water for irrigation and  
industrial users; and provide baseline flows to LA River. 

Conservation  
o Same as Alt 1 

Dry Weather Runoff 
o Same as Alt 2 

Wet Weather Runoff 
o Same as Alt 1 

Leadership Projects 
o Full scale and pilot 
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LADWP has long been linked to the Los Angeles River for 
the City’s original water supply and its current relationship 
to the potential for recycled water use.  Presently, 
approximately 75 percent of the River flow during dry 
weather is comprised of recycled water from the Tillman 
Plant, the Los Angeles Glendale Water Reclamation Plant, 
and the City of Burbank’s Water Reclamation Plant.  
LADWP is faced with the challenge of maximizing the use 
of recycled water to offset imported supplies while 
ensuring the minimum flow in the river is maintained to 
support habitat and River revitalization efforts.   

Shortly after work on the IRP began, the Los Angeles    
City Council Ad Hoc Committee on the Los Angeles River 
(Ad Hoc Committee) was formed to study River 
revitalization.  LADWP staff routinely attends Ad Hoc 
Committee meetings and functions, and continuously 
monitors River related activities.   

In support of the IRP and River revitalization activities, 
LADWP has conducted studies of the River dry weather 
flow regime.  The dry weather flow studies not only 
addressed development of recycled water and urban 
runoff projects identified by the IRP, but will serve as the 
foundation for development of future revitalization projects 
that might alter dry weather River flow or water quality.  
These studies have also investigated low flow and dry 
weather water quality attributes, habitat and biological 
issues, and concepts for potential projects that would 
enhance the River and adjacent areas.  Several other 
agencies and stakeholders have also been involved with 
these studies including BOS, the United States Bureau of 
Reclamation, and the United States Army Corps of 
Engineers. 

LADWP staff also actively participates on the City 
Department Los Angeles River Task Force, which was 
formed in response to instructions by the Ad Hoc 
Committee to: 

 

 Inventory all current and future City Department 
projects, studies, and programs along the River. 

 Assess opportunities for future funding, projects, and 
studies. 

 Coordinate River related activities of City 
Departments and other agencies. 

In addition, LADWP was also actively involved with the 
Los Angeles River Public Outreach Committee, which was 
formed in response to instructions by the Ad Hoc 
Committee to investigate funding and methods for 
providing quality information promoting care of the River, 
watershed management practices, water safety, and 
communicate to the public about current River activities 
and encourage their participation.  This effort has resulted 
in development of a five year public education plan 
overview and a public information video. LADWP has also 
provided assistance to the City’s Department of Public 
Works in the development of the North Atwater Park 
project (immediately adjacent to the River), including 
assessment of water supply options.  This project includes 
expansion of North Atwater Park and restoration of     
North Atwater Creek. 

LADWP is also funding the preparation of a Los Angeles 
River Revitalization Master Plan.  This plan will address 
economic development opportunities, water quality, water 
resources, flood control, and recreation along the River.  
The plan will also discuss opportunities to improve access 
to the Los Angeles River and increase community 
awareness and pride. 

LADWP recognizes the importance of the River as a 
resource that provides multiple benefits to the City.  
Through the advances of the IRP, efforts will be made to 
maximize the River’s utility and to develop its potential 
water supply benefits. 
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Agency Coordination 
LADWP is a partner with the Bureau of Sanitation in 
developing the IRP along with public stakeholders and 
other agencies.  As with any integrated plan that extends 
beyond traditional departmental boundaries and 
government jurisdictions, close coordination is required 
with multiple City, state, and federal agencies including 
but not limited to, the Cities of Burbank, Glendale, County 
of Los Angeles, Caltrans, United States Army Corps of 
Engineers, United States Bureau of Reclamation, and   
City Parks and Recreation Department.  Stakeholders 
include, but are not limited to, community, business, and 
environmental organizations. 

  

LADWP is also actively involved in River planning efforts.  
LADWP is involved in the Ad Hoc Committee, is a 
member of the City Department Los Angeles River Task 
Force, and is involved with the Los Angeles River Public 
Outreach Committee.  Other agencies participating 
include BOS, the United States Bureau of Reclamation, 
and the United States Army Corps of Engineers.  

IRP Implications for City’s Urban Water 
Management Plan 
One of the primary purposes for developing the IRP was 
to explicitly consider the relationship between wastewater 
facility planning and other water resources issues, such as 
water supply and urban runoff.  Implementation of the IRP 
may result in increased beneficial reuse of water, water 
conservation, and groundwater supplies.  IRP alternatives 

examined ways in which to decrease potable water needs 
by expanding the City’s recycled water program; increase 
water efficiency by installing smart irrigation devices that 
reduce irrigation demands; and increase groundwater 
resources by using wet weather runoff to recharge the 
aquifer. All of these options will have to be tested from a 
technical, institutional, and public acceptance perspective.  
The IRP has demonstrated that by integrating water 
resources planning for the City, more opportunities for 
water supply development can be identified. 

4.2 MWD’s Integrated Resources 
Plan 
In 1993, MWD and its member agencies embarked on a 
three year process to develop Southern California’s first 
IRP.  Six main objectives for this plan were defined as: 

 Supply and System Reliability 

 Affordability 

 Water Quality 

 Diversity 

 Environmental Issues 
Los Angeles River 

 Institutional Constraints 

In order to meet these objectives, supply and conservation 
options that included everything from groundwater 
desalination, water transfers, Colorado River and SWP 
improvements, and new surface storage were evaluated.  
Complete portfolios, representing different combinations of 
supply and conservation options, were assembled.  Based 
on extensive participation from water providers and other 
stakeholders as well as detailed evaluations, a “preferred 
resource mix” was recommended.  The preferred resource 
mix balanced local and imported water supply projects 
with significant water conservation in order to best meet 
the needs of the region.  This preferred resource mix also 
established regional targets for the development of water 
supply to be made by MWD, its member agencies, and 
retail water providers.  
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The 20-year plan was designed so that MWD and its 
member agencies would be able to meet their full service 
demands through 2020. MWD’s Board of Directors 
formally adopted the IRP in January 1996. 

MWD IRP Update 
In 2001, the MWD Board of Directors developed a work 
plan to update the 1996 IRP in order to accommodate 
changed conditions and extend the targets through 2025. 
Specifically, the IRP Update has three main objectives: (1) 
review the resource development targets and 
implementation achievements of the 1996 IRP; (2) identify 
significant changed conditions for water resource 
development since the adoption of the 1996 IRP; and (3) 
evaluate the reliability of the IRP Preferred Resource Mix 
through 2020, adjust targets as needed to reflect changed 
conditions, and extend resource targets through 2025. 

The results of the IRP Update analysis demonstrate that 
the resource targets of the 1996 IRP, factored in with the 
changed conditions discussed in this report, provide for 
100 percent reliability in 2020 and up to 2025 (MWD, 
2004).  The most significant changed conditions include: 

 

 

 

 

 

 

 

 

 

 

 Lower projected retail demands due primarily to 
conservation savings. 

 Higher projected local water resource development. 

 Lower projected dry-year MWD demands. 

 Board revised targets for the SWP and Colorado 
River Aqueduct (CRA). 

 More stringent water quality regulations. 

 Recognition of implementation risks.  

Although the current targets provide 100 percent reliability 
in 2020 and up to 2025, the IRP Update recommends a 10 
percent supply buffer to take into account more stringent 
water quality regulations and resource implementation risk 
associated with development of projects.  The 500,000 AF 
buffer is factored into the resource targets for local 
supplies (recycling, groundwater recovery and 
desalination) and Central Valley/SWP storage and transfer 
programs.  

The IRP Update modified the resource targets to take into 
account the changed conditions and recommended buffer.  
A summary of the 1996 IRP targets and IRP Update 
targets are shown in Exhibit 4C.  

Exhibit 4C 
MWD’s IRP Resource Targets  

(values in AF) 

IRP Resource Targets 
1996 IRP 

2020 
IRP Update 

2020 
 

Change 
IRP Update 

2025 
Conservation 882,000 1,028,000 +145,600 1,107,000 
Local Projects1 500,000 750,000 +250,000 (buffer)4 750,000 
Colorado River Aqueduct2 1,200,000 1,250,000 +50,000 1,250,000 
State Water Project 593,000 650,000 +57,000 650,000 
Groundwater Conjunctive Use 300,000 300,000 0 300,000 
Central Valley/State Water Project 
Storage and Transfers 

300,000 550,000 +250,000 (buffer)4 550,000 

MWD Surface Water Storage3 620,000 620,000 0 620,000 
1 Includes recycled water, brackish groundwater desalination, and seawater desalination. 
2 Target for specific year types, the CRA is not intended to be full at all times. 
3 Represents the total amount that can be withdrawn from surface reservoirs. 
4 Buffer supply intended to make up for any shortfall in other resource targets.  

    Source: MWD (2004) 
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To demonstrate the reliability of the IRP Update and 
resource targets through 2025, MWD analyzed regional 
demands and supplies under dry weather conditions. 
Exhibit 4D shows regional water demands without 
conservation from 2005 to 2025 under dry weather.  The 
graph also depicts the supply sources and water 
conservation identified in MWD’s IRP Update.  The 
500,000 AF buffer is also shown, split between local and 
imported buffers. Under this scenario, MWD and its 
member agencies will be 100 percent reliable until at least 
2025. MWD is extending its IRP analysis to 2030 to 
determine if it would need additional water supplies 
beyond 2025 planned targets. 

In addition, MWD examined two critical extended drought 
periods, 1928-34 and 1987-91.  Demands were met in 
both of these conditions, using MWD’s regional storage 
and drought management actions.  In the 1928-34 drought 
condition, MWD’s total regional storage of 4.0 million AF 
dropped to approximately 1.7 million AF by 2025.  The 
1987-92 drought condition had an ending regional storage 
level of approximately 1.5 million AF by 2025.  This 
demonstrates that MWD would still have storage reserves 
even after an extended five year drought. 

Stakeholder Participation 
MWD’s 1996 IRP was developed in concert with its 
member agencies.  A technical workgroup was 
established that consisted of MWD staff, member agency 
and local retail agency managers, and groundwater basin 
managers.  This workgroup met more than 35 times 
during the course of three years, and spent hundreds of 
hours reviewing analyses and providing guidance.  
LADWP was an active participant in this workgroup. 

In addition, regional assemblies were held at critical 
milestones of the IRP development that provided a 
platform to collectively discuss strategic direction and 
regional water solutions.  Participants of these assemblies 
included Board members, water agency managers, local 
retail water providers, groundwater basin managers, and 
invited public stakeholders.  Six public forums and several 
member agency sponsored workshops attended by 
stakeholders from business, environmental, agricultural, 
and water interests were held throughout the IRP process. 
Finally, findings of the IRP Update were presented in April 
2004 to a diverse group of stakeholders including elected 
officials, environmental groups, and the general public.              
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Agency Coordination 
In preparation of MWD’s IRP, all member agencies were 
closely involved, including LADWP.  LADWP was involved 
with providing data and reviewing documents.  
Additionally, LADWP was an active member of the 
technical workgroup.  

Funding MWD’s IRP 
In accordance with MWD’s Board adoption of the IRP 
Update, a revised Long-Range Finance Plan (LRFP) was 
developed and approved by MWD’s Board.  The LRFP 
(2004) identifies MWD’s planned capital improvement 
program (CIP) and operating expenses from 2005 to 
2014.  

The following summarizes the MWD’s CIP and operating 
expenses needed to implement the IRP: 

 Colorado River Supplies – costs for water supply 
will increase from the current $11.9 million to $64.9 
million in 2014. 

 State Water Project Supplies – costs for water 
supply will decrease from the current $475.2 million to 
$435.6 million in 2014. 

 Capital Expenditures – between now and 2014, 
MWD will spend approximately $2.79 billion for 
projects such as Inland Feeder, oxidation retrofits and 
other treatment improvements, Central Pool 
Augmentation Project and San Diego Pipeline #6, 
Diamond Valley Lake recreation, and 
replacement/refurbishment. 

 Demand Management & Local Projects – between 
now and 2014, MWD will provide approximately    
$646 million to its member agencies to help diversify 
the region’s water supply.  

MWD Water Rate Structure 
MWD implemented a new water rate structure, effective 
January 1, 2003.  The rate structure unbundled MWD’s 

services for supply, conveyance, treatment, and power in 
order to facilitate a water transfer market. 

In addition, a tiered pricing of supply was implemented to 
encourage local resource development and allow growth 
to pay more of its fair share. 

A capacity peaking charge was also implemented to 
encourage MWD’s member agencies to reduce peaks on 
MWD, thereby reducing the need for capital expansion. 

Based on the expenditures identified in the LRFP, MWD’s 
water rates are expected to increase.  The following 
summarizes the projected water rate increases: 

 Untreated Tier 1 Full Service Rate – water rates 
expected to increase from the current $331/AF to 
$414/AF by 2014. 

 Untreated Tier 2 Full Service Rate – water rates 
expected to increase from the current $412/AF to 
$495/AF by 2014. 

 Treatment Surcharge – This surcharge is added to 
the untreated rate for those member agencies buying 
treated water and is expected to increase from the 
current $112/AF to $150/AF by 2014. 

IRP Implications for City’s Urban Water 
Management Plan 
As LADWP evaluates its water supply options, it is 
important to understand the significance of a reliable and 
cost-effective water supply from MWD.  The City’s water 
supply reliability is directly linked to MWD’s reliability, and 
LADWP’s local supply development uses the cost of MWD 
water as one of the benchmarks for feasibility evaluation.  
Through the IRP Update, MWD has shown that it will be 
able to meet the supplemental needs of all its member 
agencies reliably through 2025, even during prolonged 
drought events.  MWD has also developed a plan to 
implement and finance the approved IRP targets. 
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4.3 Integrated Regional Water   
Management Plan 
LADWP is participating in the development of an 
Integrated Regional Water Management (IRWM) Plan 
encompassing four watersheds in Los Angeles County.  
These watersheds include the Upper Los Angeles River, 
Lower Los Angeles River and San Gabriel River, north 
Santa Monica Bay, and South Bay.  Stakeholders in each 
of these watersheds (such as other public agencies, non-
profit, and environmental organizations) have joined 
together in a regional partnership to plan for and 
implement critical water projects. 

The purpose of this effort is to create a regional plan that 
will integrate the various geographical areas with the 
water management strategies of each watershed.  The 
basis of this planning effort involves using valuable 
information from numerous completed plans and studies, 
and synthesizing them in a way that demonstrates how to 
achieve the water resource goals of the region.  

As part of the IRWM planning process, specific projects 
have been identified, prioritized, and submitted for 
Proposition 50 grant funding. Proposition 50, the Water 
Security, Clean Drinking Water, Coastal and Beach 
Protection Act of 2002, was passed by California voters in 
November 2002.  It amended the California Water Code to 
authorize the State Legislature to appropriate $500 million 
for IRWM projects.  The intent of the IRWM Grant 
Program is to encourage integrated regional strategies for 
management of water resources and to provide funding, 
through competitive grants, for projects that protect 
communities from drought, protect and improve water 
quality, and improve local water security by reducing 
dependence on imported water.   

Draft IRWM plans, including proposed implementation 
projects, were submitted to the State as part of the 
Proposition 50 grant process in 2005. The plans must be 
adopted by regional stakeholders by January 1, 2007 in 
order to receive Proposition 50 funding. 

The IRWM Grant Program is administered jointly by   
DWR and the State Water Resources Control Board and 
is intended to promote a new model for statewide water 
management. An IRWM Planning Grant of $1.5 million 
was awarded to the unified Los Angeles County region for 
the development of its IRWM plan. Once the final plan is 
adopted, the region will be eligible to receive up to        
$50 million in Proposition 50 grant funding, with additional 
funds potentially available in future funding cycles.  

Projects that the City and Stakeholder Group have 
identified in each of the IRWM plan documents emphasize 
reducing dependence on imported water.  Many of the 
projects include infiltration and runoff reuse and water 
conservation efforts.  Following are three examples of 
projects proposed by the City: 

 Strathern Pit Multi-use Project: This project includes 
the conversion of an existing 30 acre pit/landfill facility 
to a multi-purpose park with a retention basin and 
wetland. The benefits will include reduced flooding, 
increased conservation, recreational opportunities, 
and improved water quality for Sun Valley.  

 North Atwater Creek Restoration and Water Quality 
Enhancement Project: This project expands the 
existing North Atwater Park by adding over five acres 
of new water quality improvement landscaping.  The 
project restores an existing seasonal riparian stream 
tributary to the River, and also provides for a native 
upland wooded area, walk paths, picnic area, 
benches, and informational kiosk. 

 Headworks Los Angeles River Wetlands and Water 
Protection Project: restoration of native vegetation at 
a 56-acre site featuring an uplands meadow habitat 
area above an underground water storage tank. 

The holistic and coordinated nature of integrated planning 
through IRPs and IRWMs are key elements of a 
sustainable approach that is important to the success of 
long-term water resources planning in southern California. 
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Chapter Five 
Alternative Water Supplies

 
5.0 Overview 
LADWP is moving forward with development of viable 
alternative water supply options to provide an adequate and 
reliable water supply for the City.  In recent years, LADWP is 
actively investigating alternative supply options including 
water transfers, seawater desalination, and beneficial reuse 
of urban runoff.  Such options, with proper planning, can 
supplement existing supplies and contribute toward fulfilling 
future demand under various conditions.  Future challenges, 
which include increasing demands that must be met with 
limited supplies, warrant thoughtful consideration of these 
alternative resources. 

Following is a discussion of each of the potential supply 
options described above, highlighting LADWP’s progress in 
developing each alternative source of water.  Factors that 
affect feasibility and influence potential implementation are 
also discussed, as well as advances that facilitate 
development of the resource option. 

5.1 Water Transfers 
Water transfers involve the lease or sale of water or water 
rights between consenting parties.  Water Code Section 470 
(The Costa-Isenberg Water Transfer Act of 1986) states that 
voluntary water transfers between water users can result in a 
more efficient use of water, benefiting both buyer and seller.  
The State Legislature further declared that transfers of 
surplus water on an intermittent basis can help alleviate 
water shortages, save capital outlay development costs, and 
conserve water and energy.  This section of the Water Code 
also obligates the California Department of Water Resources 
(DWR) to facilitate voluntary exchanges and transfers of 
water.   

The DWR is required to establish an ongoing program to 
facilitate the voluntary exchange or transfer of water and 
implement the various State laws that pertain to water 
transfers.  In response to this mandate, DWR established an 
internal office dedicated specifically to water transfers in 

June 2001 and has developed various definitions and 
policies for transfers.  Of particular importance are the rules 
protecting existing water rights.  Water rights cannot be lost 
when they are transferred to another user if the transferor 
has an underlying right to the transferred water.  DWR also 
developed three fundamental rules specifically regarding 
water transfers: 

 There can be no injury to any legal user of water. 

 There can be no unreasonable effect to fish and wildlife. 

 There can be no unreasonable economic effects to the 
economy of the county of origin. 

LADWP is planning to acquire water through transfers to 
replace a portion of LAA water used for environmental 
enhancements in the eastern Sierra Nevada.  In the planning 
stages is an interconnection between the LAA and the 
SWP’s California Aqueduct, located where the two 
aqueducts intersect in Antelope Valley, California, as shown 
below.  

 
 First Los Angeles Aqueduct crossing the California Aqueduct 

LADWP is working with DWR, MWD, and Antelope Valley-
East Kern Water Agency (AVEK) to finalize a four-way 
agreement for construction of a turnout to deliver water from 
the California Aqueduct into the LAA.  This turnout will be 
located in AVEK’s service territory.  The turnout facility will be 
owned by DWR.  MWD has consented to the transfer of 
water into its service territory.  LADWP’s current goal is to 
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transfer up to 40,000 AFY once the turnout facilities are in 
place. 

Regionally, MWD has been active with water transfers, 
seeking and implementing agreements and cooperative 
arrangement opportunities to supplement southern 
California’s water supply.  MWD’s water transfer activities are 
classified as spot transfers, option transfers, core transfers, 
storage transfers, or exchanges.  Each activity is described 
briefly below. 

 Spot transfers make water available through a contract 
entered into the same year that the water is delivered. 

 Option transfers, through multi-year or single-year 
contracts, allow MWD to obtain water on an “as-needed” 
basis. 

 Core transfers make water available through multi-year 
contracts that convey specific water entitlement to MWD 
each year.  

 Storage transfers allow MWD to store and later recover 
available water that can then be transported immediately 
to southern California. 

 Exchange agreements involve the transfer to MWD of 
another agency’s entitlements in exchange for water 
entitled to MWD from another source. 

MWD is in the process of developing and implementing 
transfer/storage projects in the Central Valley, and off-stream 
banking and dry year supplies of Colorado River water.  
Water transfers, including the programs highlighted below, 
are an important element of California’s plan to reduce its 
use of Colorado River water to the State’s basic 
apportionment of 4.4 million AFY.  Current and potential 
MWD transfer, storage, and exchange agreements/activities 
include: 

 

 

 Semitropic Storage Program, Kern County 

 Arvin-Edison Water Transfer and Storage Program,   
Kern County 

 Central Valley Water Exchange Program  

 Desert Water Agency/Coachella Valley Water District 
Water Exchange Program 

 Palo Verde Land Management, Crop Rotation, and 
Water Supply Program 

 Hayfield Groundwater Storage Project (potential), 
Mojave Desert 

 Colorado River Storage and Transfers Program 
(potential) 

MWD’s current water rate structure, adopted in 2002, 
includes a System Access Charge that will be assessed to 
every entity using MWD's conveyance and distribution 
system.  The System Access Charge encourages 
development of a water transfer market by allowing access to 
the MWD distribution system at the same rate for water 
marketers and MWD's member agencies alike.  MWD’s 
water rate structure also incorporates a tiered rate format.  
The first tier price applies to fixed water contracts.  The 
second tier price reflects the incremental cost for MWD to 
acquire additional supplies that are above the first tier 
contract base amount.   

The City supports State-wide water transfer legislation that 
will ensure the efficient use of the State's limited water 
resources and provide safeguards to the environment, public 
facilities, water conservation efforts and local economies.  
LADWP will continue to develop a responsible water transfer 
program that can assist in replacing City supplies that have 
been lost due to environmental reallocation. 
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5.2 Seawater Desalination 
Seawater desalination, the process of removing salts and 
other impurities from seawater, has reached an all-time high 
in terms of worldwide production capacity.  This is partly 
driven by the fact that the cost to desalinate water has 
reached an all-time low due to technological and process 
advancements. 

Of the more than 7,500 desalination plants in operation 
worldwide, 60 percent are located in the Middle East.  The 
world's largest plant in Saudi Arabia produces 128 million 
gallons per day of desalted seawater.  In contrast, 12 percent 
of the world's capacity is produced in the Americas, with 
most of the plants located in the Caribbean and Florida.     

Desalination Technology 
Technology to desalt seawater to produce potable water 
which meets or exceeds drinking water standards has been 
available for some time but has not been widely implemented 
primarily due to its high cost.  Although the cost to desalinate 
seawater is still more expensive than obtaining water from 
conventional sources, continued research and development, 
as well as large scale projects, are being implemented in the 
United States and other parts of the world to improve 
technology and further reduce costs. 

The two basic seawater 
desalination processes 
are: 1) use of the 
distillation process to 
evaporate water from 
salts; and 2) use of semi-
permeable membranes 
(as shown) to filter the 
water while straining out 
the salts.  While 
distillation has been the 

dominant seawater desalination technology (primarily in the 
Middle East), current worldwide desalination development is 
rapidly migrating toward membrane technology.  Facilities 
using distillation are still prevalent in the Middle East.  
However, new plant installations are increasingly taking 
advantage of technological advancements (higher yield and 

lower energy requirements) in membrane-based process 
technology.  Today, membrane filtration accounts for over 
half of the world’s desalting capacity.  

Recognizing the potential of seawater as a water resource, 
the California DWR, through a legislative mandate, convened 
a Desalination Task Force in 2002.  The task force was 
responsible for making recommendations to the Legislature 
on potential opportunities, impediments, and the State’s role 
in furthering desalination technology. 

The task force was effective in providing a forum where 
stakeholders could convene and discuss critical issues 
related to desalination.  Key seawater desalination issues 
that have been raised through the task force fall into six 
general categories: environmental, economic, permitting, 
engineering, planning, and coordination. 

To assist in addressing these issues, the California 
Desalination Task Force has developed draft guidelines for 
developing environmentally and economically acceptable 
desalination projects.  These include the following: 

 Each project should be considered on its own merits. 

 Sponsoring agencies should be determined early in the 
planning process. 

 Public and permitting agencies should be engaged early 
in the planning process. 

 Collaborative processes should be used to enhance 
support for project implementation. 

 A feedback loop should be incorporated to allow for 
continuously revisiting and revising the project at each 
step of the planning process. 

 Key decision points (e.g., costs, environmental 
acceptability) should be identified to test the general 
feasibility of the project as early in the planning process 
as possible. 
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With increasing demand for water and limited new supply 
options, the future value of seawater desalination as a part of 
California’s water supply portfolio has become apparent.  
Within southern California, up to 133 million gallons per day 
of seawater desalination production capacity is possible by 
the year 2015.  While this production represents less than 
five percent of the region’s total water supplies, it is 
considered by water planners as an important part of the 
region’s water supply portfolio.   

For the City, seawater desalination is a resource that can 
offset supplies that have been committed from the LAA for 
environmental restoration in the eastern Sierra Nevada.  
LADWP has committed approximately forty percent of its 
historical average LAA supplies to benefit the eastern    
Sierra Nevada environment.  While the City’s landmark 
conservation programs have significantly reduced water 
demands, continuing growth in the City’s population will 
necessitate the study of alternative water supplies, including 
seawater desalination.  Development of a publicly and 
environmentally responsible seawater desalination program 
will contribute toward a long-term reliable water supply for 
the City.   

MWD incorporated desalinated seawater as a new water 
supply source in its 2003 Integrated Resources Plan Update.  
To provide an incentive for the development of desalinated 
seawater, MWD offered subsidies of up to $250 for each 
acre-foot (326,000 gallons) of desalinated seawater 
produced.  LADWP, Long Beach Water Department,       
West Basin Municipal Water District, Municipal Water District 
of Orange County, and San Diego County Water Authority 
submitted detailed proposals that qualified for the MWD 
funding.  Each of these agencies serves coastal areas, and 
is looking to desalination as a means to further diversify and 
supplement their existing water supply sources. 

LADWP Seawater Desalination Efforts 

 
 
To determine the proper site location for a desalination plant, 
LADWP conducted a fatal flaw analysis at three City-owned 
coastal power generating facilities.  Based on the findings 
from this analysis, LADWP will investigate development of a 
12 to 25 million gallon-per-day desalination facility at the 
Scattergood Generating Station (pictured).  This proposed 
full-scale project has qualified for MWD’s grant funding of 
$250 per acre-foot of water produced.  If determined 
economically and environmentally feasible, LADWP may 
develop a fully operational seawater desalination facility at 
the Scattergood Generating Station by the year 2015. 

LADWP’s current focus is on research and data collection, 
with plans to construct a pilot scale study facility at the 
Scattergood Generating Station.  LADWP is also 
participating with California stakeholders through venues 
such as the MWD and the Desalination Task Force to 
develop desalination study projects within southern 
California.   

The LADWP is supporting efforts to lower the capital and 
operating costs of producing desalinated ocean water.  
LADWP, the Long Beach Water Department (LBWD), and 
the United States Bureau of Reclamation are partnering in 
the construction of a 300,000 gpd prototype seawater 
desalination facility to complete testing of LBWD’s proprietary 
two-stage nanofiltration process (using membranes that 
require lower operating pressures and thus, the potential for 
lower operating costs).  LBWD successfully performed a 
9,000-gpd bench-scale testing of this technology and now 
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plans to conduct tests on a larger scale.  The facility is under 
construction at LADWP’s Haynes Generating Station in   
Long Beach, and is scheduled to be operational by late 2005.  
If the technology proves to be successful and cost-effective, 
LADWP will have the option to use it at its proposed 
Scattergood Generating Station desalination facility. 

LADWP has also partnered with the West Basin Municipal 
Water District and other agencies in the American Water 
Works Association Research Foundation Tailored 
Collaboration project, “Water Quality Implications for Large-
Scale Applications of MF/RO Treatment for Seawater 
Desalination.” A 30,000-gpd pilot facility in El Segundo, 
California, been in operation since May 2002 and is testing 
for various operational and water quality parameters. 

A study to determine the optimum capacity of a future 
desalting facility at the Scattergood Generating Station has 
also been completed, as well as a study to determine 
potential impacts of discharging concentrate brine from the 
desalting process.  The brine dilution modeling study was 
conducted by the Scripps Institute of Oceanography and was 
funded through a grant from the MWD. 

Additionally, in an effort to develop an environmentally 
compatible project, LADWP has commenced discussion with 
the City’s Bureau of Sanitation to evaluate the feasibility of 
discharging the desalted concentrate into Hyperion 
Wastewater Treatment Plant’s 5-mile outfall.  The study 
performed by the Scripps Institute of Oceanography found 
that there are potential environmental benefits to the      
Santa Monica Bay’s marine biology due to improved salt 
balance if the effluent discharged by the Hyperion 
Wastewater Treatment Plant were to include brine from a 
desalination facility. 

In a joint study by LADWP, LBWD, and West Basin Municipal 
Water District, preliminary sampling of raw seawater quality 
has been initiated at three potential seawater desalination 
sites - Scattergood Generating Station in Playa Del Rey, 
Haynes Generating Station in Long Beach, and El Segundo 
Power Generating Station.  Water quality analysis on the 
seawater is performed at various times of the year to analyze 

quality variations during storm events when city surface 
runoffs drain into the ocean.  The next step would be to 
collaborate with the California DHS on developing guidelines 
to ensure that product water from future desalting facilities 
will meet all State and Federal water quality regulations. 

Outside grant funding is also a very important component in 
the full-scale implementation of seawater desalination.  In 
addition to the grant commitment from MWD, LADWP is 
seeking to acquire other outside grant funds to lower the cost 
of desalinated water for its customers.  LADWP has helped 
form the U.S. Desalination Coalition, whose primary goal is 
to seek Federal funding for advancing desalination.  The      
U.S. Desalination Coalition currently has members from 
California, Florida, Hawaii, and Texas – states that plan to 
develop desalinated water as a resource.  Through 
substantial input from the Coalition, a Federal bill has been 
introduced in Congress that would potentially provide grant 
funding to lower the cost of producing desalinated water.  
The goal in this effort is to bridge the gap between the cost of 
desalinating seawater and the cost of existing supplemental 
water supplies. 

Finally, in a January 2005 Residential Water Customer 
Satisfaction Survey sponsored by the California Municipal 
Utilities Association and LADWP, seawater desalination 
received a mean score of 7.2 (on a scale of 0 to 10 with 0 
being no support to 10 being very supportive) from residents 
within LADWP’s service area.  Statewide, residential 
customers gave seawater desalination a mean score of 6.7 
in the same survey.  The sentiment expressed in the survey 
suggests a high level of support for seawater desalination 
within LADWP’s service area.  This support will be critical in 
moving development of this resource forward as a new and 
innovative water supply for the City.  

5.3 Enhanced Local Groundwater 
Basin Production  
There are three groundwater basins near or within LADWP’s 
service area which have additional groundwater potentially 
available.  The Hollywood Basin, La Brea sub-area of the 
Central Basin, and Santa Monica Basin are unadjudicated 
basins, where water rights have not been legally established. 
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The Hollywood Basin yields approximately 3,500 AFY.  
Groundwater extracted from this basin is used by the        
City of Beverly Hills.  With financial assistance from MWD, 
Beverly Hills commenced operation of a 1,270 gallon per 
minute groundwater treatment facility in 2003 that processed 
water from the 15-square mile basin to assist in fulfilling its 
municipal water needs. 

The Santa Monica Basin is comprised of the Coastal, 
Charnock and Crestal sub-basins. The Coastal and 
Charnock sub-basins are utilized by the City of Santa Monica 
for its municipal water supply.  Currently, there is no pumping 
activity at the Crestal sub-basin.  Although the potential yield 
of the Crestal sub-basin is estimated to be approximately 
3,000 AFY, extensive water contamination would require 
substantial treatment prior to use.   

The groundwater in the Hollywood, La Brea, and            
Santa Monica basins exhibits poor water quality and would 
require significant treatment prior to distribution.  At this time, 
the relatively high costs involved with developing these 
supplies make them economically unattractive.  LADWP will 
continue to follow the progress of studies relating to these 
and other basins, and will pursue this supplemental source of 
water supply when economically feasible. 

5.4 Beneficial Reuse of Urban 
Runoff  
Urban runoff is a relatively untapped alternative water supply 
for the City.  By managing runoff and beneficially reusing it, 
the City can essentially reduce its dependence on imported 
water.  As part of the Los Angeles IRP process, further 
described in Chapter 4, the City investigated the beneficial 
reuse of urban runoff.      

Both dry and wet weather runoff can be beneficially used.  
Dry weather runoff is any runoff that occurs in the absence of 
rainfall, while wet weather runoff is any runoff that occurs as 
a direct result of rainfall. Wet weather runoff represents a 
significantly larger volume of water than dry weather runoff.     

Dry Weather Runoff Options 
The beneficial use option for dry weather runoff consists of 
capturing runoff, treating it and then reusing it.   For dry 
weather flow, most of the runoff could potentially be diverted 
directly to beneficial use, particularly during the summer 
months when demands for non-potable water are high (due 
to the higher irrigation demands in the summertime).  The 
level of treatment of the runoff before being beneficially used 
would be determined by the ultimate use of the water.  

An example of a similar type of project that reuses runoff is 
the Santa Monica Urban Runoff Recycling Facility 
(SMURRF), which provides approximately 500,000 gallons 
per day of runoff for reuse, which is approximately 400 AFY 
(based on 270 days, as SMURRF operates only during the 
dry season, assumed to be 9 months).  This facility is located 
outside LADWP’s service area, but is an example of the 
types of facilities envisioned within LADWP’s service area.  
Exhibit 5A shows the SMURRF process flow diagram.  

To evaluate additional potential demand for non-potable 
sources such as urban runoff, LADWP’s top users were 
analyzed. From this analysis, a large number of potential 
customers have been identified who could beneficially use 
treated runoff. These users include public parks, cemeteries, 
golf courses, and homeowners associations.  Additionally, a 
portion of recycled water demand could be supplied by 
treated runoff. The most common use of the non-potable 
water will be for irrigation, which means demand for 
beneficial reuse water would be the highest during the dry 
season. 

A computer modeling analysis was performed based on the 
recycled water demands in the City and the available dry 
weather runoff.  Based on the data, the model determined 
which of the recycled water demands could be realistically 
met through treated runoff.  The dry weather runoff available 
for reuse throughout the City is estimated at 97 million 
gallons per day (approximately 26,000 million gallons per 
year).  Exhibit 5B identifies the amount of this runoff that 
could, after treatment, be used to meet the recycled water 
demands.  
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Exhibit 5A 
SMURRF Process Flow Diagram 
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Exhibit 5B 
Potential Non-Potable Water Demands Met with Dry Weather Treated Runoff 

Total Demand Served 
Service Area (AFY) (million gallon per year) 

Aliso Wash   1,400     460 
Canoga   3,250   1,050 
Reseda   2,900      950 

Tujunga / Burbank   9,050   2,950 
LA River Reach 3   1,100      360 

Dominguez Channel   8,500   2,770 
Compton Creek   1,450      470 

Ballona 10,850   3,530 
Verdugo Wash     100        30 
LA River/Arroyo  9,600   3,130 

Total 48,200                          15,700 
Source: City of Los Angeles Integrated Resources Plan, Facilities Plan, Volume 3: Runoff Management 

Wet Weather Runoff Options 
Cisterns 
Cisterns are water conservation devices that store 
diverted runoff from roof areas and other impervious 
surfaces. This stored runoff can provide a source of 
chemically untreated water for gardens and compost, free 
of most sediment and dissolved salts. Because residential 
irrigation can account for up to 40 percent of domestic 
water consumption, water conservation measures can be 
utilized to reduce demands, especially during hot summer 
months. 

An analysis on the effect of installing cisterns in all single-
family and multi-family residences in the City was 
conducted as part of the IRP.  The analysis was based on 
projected household demands, irrigation needs, and 
historical rainfall data.  The results of this study showed 
that the effect of installing cisterns at all residences in the 
City would result in the potential maximum capture of 
approximately 440 million gallons in cisterns for each 
design storm event of 0.45 inches.  This provides a 
substantial amount of water conservation and reduction in 
potable water demands within the City. 

Treatment and Beneficial Use 
As is detailed in the dry weather runoff section above, 
treatment and beneficial use is an option for wet weather 
runoff as well.  The ability to beneficially use wet weather 
runoff will greatly depend on the seasonal storage 
capacity.  As for dry weather runoff, the primary beneficial 
use of runoff is to meet irrigation demands.  Therefore, to 
meet these demands (which are typically non-existent 
during rain events and low throughout the rainy season), 
the wet weather runoff would need to be stored until the 
demand exists.  This can be done through a regional 
and/or a localized approach.  

A regional approach to seasonal storage could include the 
use of out-of-service reservoirs for seasonal storage.  A 
localized approach would be to construct distributed 
underground storage facilities, locally located in open 
spaces, parks, schools, etc. throughout the City.  These 
can be installed in new/redevelopment projects as well as 
retrofit locations. There are several types of underground 
storage facilities that can be considered.  Exhibit 5C 
demonstrates a modular storage media that holds the 
runoff in a honeycomb-like box under the ground.  The 
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Exhibit 5C 
Construction of Underground Cistern for Stormwater Capture 

 

 
(Photo courtesy of TreePeople)

storage media has approximately 95 percent voids, so 
almost all of the storage volume would be filled with water.  
The maximum depth is 8 feet, which translates to 
approximately 2.44 million gallons per acre of water 
storage potential.  The containers can also be constructed 
to be impermeable to prohibit infiltration. 

According to studies conducted during the development of 
the City of Los Angeles IRP, the City currently has an 
estimated open space area of 6,000 acres, which includes 
parks, open space, and vacant lots. School sites are also 
a potential option for installing modular storage media 
under playgrounds and athletic fields.  The total school 
area in the City is approximately 6,000 acres.  Assuming 
that only 25 percent of this area has no buildings or other 

structures, this equals approximately 1,500 acres of 
potentially suitable land. Additionally, there are 
approximately 900 abandoned or no longer maintained 
alleys of various unknown dimensions that could 
potentially be converted to underground storage facilities.  
In the process of conversion, these areas could also be 
rebuilt to enhance the environment.  Exhibit 5D 
summarizes the approximate underground storage 
potential throughout the City. 

The City has the potential to store a considerable volume 
of wet weather runoff in order to meet the potential future 
regulations if the underground storage options were 
utilized. This stored water could then be drawn down and 
beneficially used during the dry weather months.  
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Neighborhood Recharge 
Neighborhood recharge involves installing recharge 
facilities in portions of vacant urban lots, abandoned 
alleys, and City parklands, where the soil is highly 
permeable. This option involves installing underground 
storage (such as a honeycomb shaped device shown in 
Exhibit 5C, but without the lining which would prevent 
infiltration). This would allow the runoff to be stored 
underground, while still maintaining a safe area above 
ground for human activity.  The runoff would be pumped 
or would flow by gravity to the site where it would be 
collected temporarily until it is able to infiltrate.  

The amount of runoff that could be managed by 
neighborhood recharge was determined by assuming that 
only the east San Fernando Valley (Valley) area has soil 
that is appropriate for infiltration (though there may be 
other areas within the City that could be usable for 
recharge with smaller-scale projects).  Based on an 
analysis of the City’s Geographical Information System, 
the maximum total area available for neighborhood 
recharge facilities is approximately 831 acres, which 
includes vacant urban lots, abandoned alleys, and          
25 percent of City parklands.  Assuming an infiltration rate 
of 2 feet per day, the maximum runoff that could 
potentially be managed by recharge facilities would be 
550 million gallons per day. 

Regional Recharge 
This option considers regional recharge of captured wet 
weather runoff into the Valley groundwater basin.  Based 
on the aforementioned soil characteristics, only the      
Valley Basin has been analyzed. The regional recharge 
option focuses on large scale projects to capture and 
infiltrate runoff from large areas within the City. 

Based on the assumption to recharge only in the eastern 
part of the Valley, only flows from the Valley are being 
considered.  The total runoff generated in the Valley from 
the 0.45 inch storm event is 4,000 AF (1,300 million 
gallons) watershed wide, and 2,900 AF (750 million 
gallons) for the City only. This amount could potentially be 
conserved and used to augment groundwater recharge.  
These amounts account for the runoff from the 0.45 inch 
storm only.  As this represents approximately 25 percent 
of the total annual runoff generated in the City, there is a 
great deal more runoff available to recharge.  Once the 
capture, storage, and diversion facilities are in place, flows 
from storms that exceed 0.45 inches could be diverted as 
well. 

Though the focus of regional recharge is wet weather 
runoff, dry weather runoff may be captured as well if the 
facilities were in place. 

 

Exhibit 5D  
Underground Storage Potential Throughout the City 

Land Use Quantity 
Potential Storage Volume1 

(million gallons) 
Open space 6,000 acres 15,000 

Schools (assume only ~ 25 percent suitable land) 1,500 acres   4,000 
Alleys 900 count Unknown 

Total Potential Volume  19,000 
Note:   1. Maximum storage potential shown assumes 4.22 million gallons of storage per acre of land.  Actual usable volume may be less. 
Source: City of Los Angeles Integrated Resources Plan, Facilities Plan, Volume 3: Runoff Management   
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5.5 Graywater  
Graywater is untreated household waste water which has 
not come into contact with toilet waste.  It includes used 
water from bathtubs, showers, bathroom wash basins, and 
water from clothes washing machines and laundry tubs.  
Graywater may be reused for other purposes, especially 
landscape irrigation. 

The Graywater Systems for Single-Family Residences Act 
of 1992 legally incorporated the use of graywater as part 
of the California Plumbing Code.  In September 1994, the 
City approved an ordinance that permitted the installation 
of graywater systems in residential homes.  The California 
DWR has prepared a graywater guidebook that can assist 
homeowners in putting graywater to use in a residential 
landscape.  The guidebook is helpful in describing the 
necessary steps that need to be taken, from investigating 
the local permitting process, inspection, approval, and 
proper use, monitoring, and maintenance of an installed 
graywater system. 

Unlike recycled water that must comply with regulatory 
health standards, graywater does not.  Therefore, 
graywater should only be used for subsurface irrigation to 
minimize health concerns associated with surface use.  
Furthermore, the potentially high cost of installation and 
maintenance and lack of widespread public interest has 
limited implementation of graywater systems.  The use of 
graywater systems is most compatible with new 
developments to minimize cost and optimize system 
design. 

5.6 Cooperative Efforts to Increase 
Supply 
TreePeople 

Not all adaptations of 
technology occur on a large-
scale basis.  Projects to 
demonstrate promising new 
technology can impact future 
planning processes.  LADWP 
has continued its partnership 

with TreePeople in a collaborative effort to incorporate 

various environmentally friendly and water-wise processes 
into urban planning and design. 

Two environmentally sustainable projects redeveloped the 
parking and outdoor play and learning areas at local 
schools.  One project (shown in Exhibit 5C) stores and 
uses runoff from the campus while the other project has 
direct recharge capability.  Design components included 
removal of nonpermeable asphalt surfaces and 
subsequent replacement with natural vegetation surface 
(grass), as well as installation of stormwater collection 
systems and groundwater recharge capability. 

Los Angeles and San Gabriel Rivers 
Watershed Council  
As part of an ongoing study, the Los Angeles and         
San Gabriel Rivers Watershed Council (LASGRWC) is 
conducting a Water Augmentation Study (WAS). The 
WAS is a long-term research project led by the 
LASGRWC to explore the potential for reducing surface 
water pollution and increasing local water supplies by 
increasing infiltration of urban stormwater runoff.  The 
project began in 2000 in collaboration with representatives 
from academia and from federal, state and local public 
and regulatory agencies.  LADWP, along with eight public 
agencies, have joined in a Memorandum of Understanding 
and formed a Technical Advisory Committee (TAC) to 
support the WAS.  The study will bring scientific evidence 
to bear on the feasibility and benefits of stormwater 
capture for infiltration, including impacts on groundwater 
quality and assessing appropriate and most favorable 
geographic, geologic, and hydrologic conditions for 
infiltration.   

The WAS just completed a four year program to monitor 
the fate and transport of runoff-borne pollutants at 
selected sites in the Los Angeles region, by measuring 
stormwater quality at the surface and as it infiltrates 
through the soil to groundwater.  Data collected to date 
indicate that there is no significant degradation of 
groundwater quality from the infiltration of stormwater-
borne pollutants at monitored sites.   
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The next phase of the WAS will incorporate demonstration 
projects that will retrofit one or more small neighborhoods 
with state of the art Best Management Practices to 
address stormwater infiltration as well as water 
conservation, pollution reduction and treatment, flooding, 
and habitat restoration.  The study will also assess the 
overall technical and financial feasibility of utilizing 
infiltration techniques to capture stormwater for 
groundwater recharge.  A runoff-infiltration model was 
developed to predict the amount of additional water that 
could be available for deep percolation if infiltration is 
increased.  The overall goals of the WAS are to evaluate 
costs and benefits of implementation, and determine the 
most effective strategy for developing this potentially 
significant source of water for southern California.  

Los Angeles River Revitalization Plan 
LADWP, along with other City departments and local and 
Federal government agencies, are key participants in the 
Los Angeles River Revitalization Plan efforts.  In its 
current state, the River has for the most part been lined 
with concrete for flood protection.  Three interrelated 
elements will come together to form the basis of the plan: 
1) environmental and water quality; 2) economic and 
community revitalization; and 3) hydrology and hydraulics.  
Once complete, the plan will serve as a catalyst for 
economic development, new parks and habitat, and 
opportunities to enhance water quality and water 
resources.  The plan will build upon past efforts and will 
seek to build a consensus among the numerous 
stakeholders, including the public.  By creating wetlands 
that clean stormwater runoff before it enters the river, the 
plan will seek to improve water quality and assist the City 
in implementing the Regional Water Quality Control 
Board’s Total Maximum Daily Load Goals for specified 
pollutants.  The plan will identify ways to coordinate 
stormwater clean-up with the creation of both 
neighborhood and regional parks.   

Sun Valley Watershed Management Plan  
The City of Los Angeles Department of Public Works is an 
active member of the Sun Valley Stakeholders Group, led 
by the Los Angeles County Department of Public Works  

 
(LACDPW), who prepared the Sun Valley Watershed 
Management Plan in 2004.  Sun Valley, located in the 
Valley approximately 14 miles northwest of downtown   
Los Angeles, is not served by a major flood control system 
even though it is highly developed.  Therefore, stormwater 
runoff causes flooding even during minor rainfall events.  
The mission statement as defined by the Stakeholders is:  

Los Angeles River 

“…to solve the local flooding problem while retaining all 
stormwater runoff from the watershed, increasing water 
conservation, recreational opportunities, wildlife habitat, 
and reducing stormwater pollution.”   

In order to meet the goal of the mission statement, the 
Stakeholders identified the following primary objectives: 

 Reduce Local Flooding 

 Increase Water Conservation 

 Increase Recreational Opportunities in the Watershed 

 Increase Wildlife Habitat 

 Improve Water Quality 

 Provide Additional Environmental Benefits 

 Increase Multiple Agency Participation 

Each of these objectives included additional specific goals 
as well.  Under the objective to increase water 
conservation, the Stakeholders identified two additional 
specific goals which include 1) maximizing opportunities 
for infiltration BMPs where feasible (e.g. recharge basins, 

2005 Urban Water Management Plan for the Los Angeles Department of Water & Power 
5-12 



Chapter 5 
Alternative Water Supplies 

dry wells, etc.), and 2) reducing current use of potable 
water by supplying stormwater runoff instead, where 
feasible (e.g. gravel processing wash water, landscape 
irrigation, etc.)   

Ultimately, the plan provides four final sample alternatives 
for meeting the objectives.  Each of the four alternatives 
has project components that include infiltration basins, 
constructed wetlands, tree planting, and storm drains.  
The Sun Valley watershed plan also calls for participation 
of individual property owners in good watershed practices.   

Included in the four alternatives are a combination pilot 
project, five phase 1 projects, and eleven phase 2 
projects. The following are examples of a few of the 
seventeen projects related to water conservation: 

 Sun Valley Park Pilot Project – manage stormwater 
runoff and associated surface-street flooding via 
infiltration; capture and infiltrate up to a 50-yr design 
storm; drain a sub area of approximately 25 acres of 
residential property and 20 acres of park; and include 
a settling treatment unit prior to infiltration. 

 Tuxford Green – decrease flooding at the        
Tuxford Street and San Fernando Road intersection, 
which has a chronic problem of flooding; improve 
stormwater quality; provide irrigation supply to the 
proposed landscaping improvement projects at the 
intersection; and eliminate upstream flooding by 
installing collector drains in the upstream streets and 
a cistern for irrigation. 

 Sun Valley Middle School – alleviate flooding by 
converting the sports area of the school to a detention 
and infiltration area to manage runoff from the school 
grounds and nearby upstream neighborhood.  

 Cal Mat Pit – utilize the landfill’s 30-acre stormwater 
retention site to capture the runoff from 200 acres of 
surrounding residential area; provide significant flood 
protection, water reuse, infiltration, habitat creation, 
and recreational uses. 

5.7 Summary of Alternative Water 
Supplies  
The range of potential water supply, the unit cost, risks 
and other benefits of these alternative water supplies are 
presented in Exhibit 5E.  

LADWP recognizes the value of alternative water supplies 
to offset unanticipated changes to supply or demand. 
Strategic water planning necessarily includes continuous 
monitoring of existing and future alternative water 
resources in preparation of these needs.  Future changes 
in operational requirements and potential threats to water 
supply, such as drought and other resource depletions, 
may require that LADWP utilize alternative resources, 
such as those described in this chapter. 
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Exhibit 5E 

Alternative Water Supplies Being Explored by LADWP 

 
Alternative 

Water Supplies 

Potential 
Water Yield 

(AFY) 

 
Unit Cost 

($/AF) 

 
Implementation 

Risks 

 
 

Additional Benefits 

Smart Irrigation 25,000 290 Requires customer to install 
and use properly. 

Reduces the amount of pollution being carried to 
the ocean and waterways. 

Urban Runoff Plants 5,000 3,500 Water users may need 
incentives to use supply. 

Reduces the amount of pollution being carried to 
the ocean and waterways. 

Cisterns 1 8,000 2,100 Requires customer to 
maintain device. 

Reduces the amount of pollution being carried to 
the ocean and waterways, and hedges against 
climate change. 

Neighborhood Recharge 2 12,000 2,900 Requires protection of 
groundwater quality. 

Reduces the amount of pollution being carried to 
the ocean and waterways, and hedges against 
climate change. 

Regional Recharge 3 10,000 Cost 
undetermined 

Requires protection of 
groundwater quality. 

Reduces the amount of pollution being carried to 
the ocean and waterways, and hedges against 
climate change. 

Seawater Desalination 4 25,000 1,080 Regulatory compliance may 
be challenging. 

Replaces water committed to the environment. 
Hedges against climate change. 

Water Transfer 
 

 
40,000 

Cost 
negotiated 
between 
parties 

Wheeling and other 
institutional issues must be 
addressed. 

Replaces water committed to the environment. 

Source:  City of Los Angeles Integrated Resources Plan (2004) 
For Comparison Purposes:   

Local Groundwater Pumping Unit Cost = $150/AF   
MWD Tier 1 Water Supply Unit Cost = $453/AF   
MWD Tier 2 Water Supply Unit Cost = $549/AF   

 
   

Notes: 
1 Capturing and reusing stormwater on-site for schools and government only. 
2 Groundwater recharge of stormwater for open spaces, parks, abandoned alleys on land where the soil is highly permeable. 
3 Groundwater recharge of stormwater in the East Valley using existing recharge system. 
4  Yield shown here is based on LADWP’s optimization study. 
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Chapter Six 
Water Service Reliability Assessment

 
6.0 Overview 
Providing for a reliable water supply in a semiarid climate is 
challenging. This is mainly due to the fact that surface water 
supply from the LAA and MWD vary substantially due to 
hydrology.  To mitigate against the variability of surface 
supplies, LADWP has made significant investments in 
groundwater, recycled water, and water conservation. These 
supplies and demand-side management provide a “hedge” 
against droughts and variability of surface water.  

Climate change can also impact surface supplies from the 
LAA and MWD. Although the science has not yet determined 
definitive impacts on Colorado River and SWP supplies, 
most scientists believe that climate change could alter the 
seasonality of precipitation for the West—meaning more 
water could fall during the spring rather than winter.  For 
California, that could mean the loss of water storage in the 
form of snowpack. When the majority of precipitation falls in 
winter, California’s mountains store this water as snow and 
slowly release it into streams, reservoirs, and groundwater 
basins during spring and summer.  

In the years to come, LADWP will be developing additional 
local supplies to further hedge against the uncertainties of 
surface water. 

Climate Change 
Evidence continues to accumulate that the global climate 
may be changing as a result of increasing atmospheric 
greenhouse gas concentrations.  The close linkage between 
climate and the hydrologic cycle implies that climate changes 
can be expected to have a variety of impacts on water 
resources.   

Various research efforts have been conducted to determine 
the impacts of climate change on water supplies in the 
western United States. The various regional climate models 
have resulted in the general conclusion that rises in 
greenhouse gases will cause temperatures to increase.  

Even without changes in precipitation, these temperature 
increases are likely to cause reductions in snowpack levels 
and surface runoff.  

Since many of LADWP’s water supplies originate hundreds 
of miles away, some observations can be made using the 
results of the climate research conducted for the western 
United States.  Using recent climate models, there is general 
consensus among researchers that if greenhouse gases 
continue to grow, average temperatures will increase globally 
over the next century.  Some of the impacts from this climate 
change could be seen as early as the next twenty years.  
Climate models that assume the least temperature rises 
predict that average temperatures in the western United 
States will increase by 2.5ºC (4°F) over the next hundred 
years.  The potential implications that this may have to 
LADWP’s water supply would be in the form of operational 
adjustments to address potential shifts in the timing and 
volume of runoff.  

Eastern Sierra Nevada snow survey 

 
At the regional level, these temperature increases may: (1) 
reduce snowpack levels, with possibly greater impacts at 
lower mountain elevations; (2) shift to an earlier period the 
timing of spring runoff; (3) increase water demands for 
outdoor watering; and (4) change precipitation falling as 
rainfall rather than snow, thereby reducing the natural 
reservoir storage that snowpack provides.  However, there is 
no consensus whether annual total precipitation averages 
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will increase or decrease as a result of climate change, 
particularly in the eastern Sierra Nevada watershed. 

Research to verify regional climate models and to better 
translate the results for local areas such as the City 
continues.  At this point, LADWP is undertaking studies to 
analyze the operational and water supply impacts of potential 
shifts in the timing and quantity of runoff along the             
Los Angeles Aqueduct system.  Such potential shifts may 
require LADWP to develop and enhance local water 
resources, increase the volume of reservoir storage to buffer 
the loss of natural reservoirs in snowpack, continue to 
encourage outdoor water conservation, and further expand 
its consumer education efforts.     

While the impact of climate change on water supply has not 
been easy to discern, the impact of a warmer climate on 
water demands has been evident in Los Angeles.  A weather 
normalization analysis has been performed by LADWP. This 
analysis shows that in 22 of the last 25 years, water use in 
the City has been higher than it would have been if normal 
rainfall and temperature occurred.   

Cognizant of this pattern, an enhanced outdoor conservation 
program is being implemented within the City to address the 
potential increase in water use due to the warmer climate.  
Part of this program is the promotion of drought-tolerant, 
California native plants, which use less water.  As part of its 
on-going conservation program efforts, LADWP will continue 
to educate its customers on the benefits of saving water in 
and outside their homes and businesses.  Additional efforts 
to address the potential impacts of climate change include 
development of alternative supplies such as seawater 
desalination and beneficial reuse of stormwater, as 
discussed in Chapter 5.  

There is still general uncertainty within the scientific 
community regarding the potential impacts of climate change 
for the City.  LADWP will continue to monitor climate change 
research and will study potential actions to adapt to future 
changing conditions. 

6.1 Reliability of Current and Future 
Water Supplies 
Los Angeles Aqueducts 
Water supply from the LAA can vary substantially from year 
to year due to hydrology.  In very wet years, LAA supply can 
exceed 400,000 AFY.  Normal year LAA supply is estimated 
to be approximately 276,000 AFY; while a critical dry year 
(defined as a repeat of a 1976/77 drought) can be as low as 
95,000 AFY. 

Groundwater 
Groundwater is also affected by local hydrology. However, 
with conjunctive use management of groundwater (storing 
imported water in the groundwater basins during wet and 
normal years) groundwater production can actually be 
increased during dry years.  LADWP operates its 
groundwater resources in this manner.  On average, LADWP 
can pump its adjudicated right of approximately 107,000 
AFY.  But in dry years, LADWP can pump larger quantities of 
groundwater.  For the purposes of a single–year drought 
analysis, 135,000 AF is assumed to be the City’s local 
groundwater production.  If successive dry years occur, 
LADWP would likely pump at greater-than-average levels for 
the first few dry years, then start pumping at lower levels in 
order to prevent groundwater overdraft.  LADWP would then 
replenish the groundwater when wet or normal years follow 
the successive dry period. 

Recycled Water
Recycled water is based on wastewater effluent flows, which 
do not vary significantly due to hydrology. Therefore, 
recycled water is fairly constant.  This makes recycled water 
a good “drought-proof” supply.  As such, LADWP will 
continue to expand its recycled water program in accordance 
with its goals and objectives of cost effectiveness, safety, 
and customer acceptance. 

MWD Imported Water 
Historically, water from MWD (like supplies from the LAA) 
has been subject to severe droughts (e.g., 1976/77 and 
1987-1992).  This is due to the fact that MWD’s core sources 
of water supply are the Colorado River and SWP, both of 
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which are highly affected by hydrology. But after the 1987-
1992 drought, MWD started to diversify its water supplies.  
Partnering with its member agencies, MWD launched the 
IRP in 1993.   As a result of the resource targets in the IRP, 
MWD implemented a variety of projects and programs 
designed to reduce its dependency on imported water during 
droughts.  These have included: (1) providing financial 
incentives for local projects and conservation; (2) increased 
surface storage via Diamond Valley Lake and use of the 
SWP terminus reservoirs; (3) groundwater storage programs 
in the Central Valley, Imperial Valley, and Coachella Valley; 
(4) short- and long-term water transfers; and (5) local 
groundwater storage programs with participating member 
agencies. 

MWD’s IRP update calls for further expanding all of these 
alternative supplies.  To further guard against uncertainty, 
MWD is planning for the development of a 500,000 AF buffer 
supply to mitigate for any shortfall in future supply 
development.  Implementation of MWD’s IRP will provide 
sufficient water to its member agencies even during critically 
dry events from now until at least 2025. 

As part of the implementation of MWD’s IRP, MWD and its 
member agencies worked together to develop MWD’s Water 
Surplus and Drought Management Plan (WSDM Plan).  The 
WSDM Plan established broad water resource management 
strategies to ensure MWD’s ability to meet full service 
demands at all times and provides principles for supply 
allocation if the need should ever arise.  The WSDM Plan 
splits MWD’s resource actions into two major categories: 
Surplus Actions and Shortage Actions.  The Shortage 
Actions of the WSDM Plan are split into three sub-categories: 
Shortage, Severe Shortage, and Extreme Shortage.  Under 
Shortage conditions, MWD will make withdrawals from 
storage and interrupt long-term groundwater basin 
replenishment deliveries.  Under Severe Shortage 
conditions, MWD will call for extraordinary drought 
conservation in the form of voluntary savings from retail 
customers, interrupt 30 percent of deliveries to Agricultural 
Water Program users, call on its option transfer water, and 
purchase water on the spot market.  Under Extreme 
Shortage conditions, MWD will equitably allocate supplies to 

its member agencies on the basis of agencies’ needs.  The 
overall objective of MWD’s IRP and WSDM Plan is to ensure 
that shortage allocations of MWD water supplies are not 
required. 

Other Supplies 
Other planned and potential water supplies that LADWP is 
exploring include seawater desalination (in several phases), 
water transfer, additional recycled water, and the beneficial 
use of urban runoff (see Chapter 5).  Development of these 
supplies could reduce the amount of water purchased from 
MWD. 

These water supplies do present challenges of their own. 
Seawater desalination is, at present, a higher cost option 
when compared to other water supplies.  Issues related to 
environmental compliance and permitting can present further 
challenges to the City.  However, funding assistance from 
MWD, the state, and federal agencies can help reduce cost 
for the City.  Furthermore, LADWP owns a coastal power 
plant and existing infrastructure to reduce the cost of this 
new, potential supply development. 

Water transfer is also being developed to replace a portion of 
the City’s LAA water that has been dedicated for 
environmental enhancement uses in the eastern              
Sierra Nevada.  Water acquired through transfer would help 
increase water supply reliability for the City. 

Further expanding recycled water beyond planned amounts 
can become very costly as potential customers are further 
away from treatment plants—requiring more extensive 
pipelines and pump stations. 

The beneficial reuse of urban runoff presents a new 
opportunity for the City.  The City must reduce pollutants in 
impaired receiving waters (rivers, creeks, and beaches in the 
Santa Monica and Los Angeles watersheds) as required by 
the Clean Water Act.  By managing urban runoff during dry 
and wet periods, pollution will be reduced.  Traditional ways 
of managing urban runoff would be to divert the runoff into 
existing wastewater treatment plants and/or build satellite 
treatment plants specifically designed to treat urban runoff.  
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During the City’s IRP, stakeholders expressed the desire to 
examine other ways to manage runoff that would reduce 
pollution and provide for other benefits such as water supply 
and open space.  These methods would involve local and 
regional storage of wet weather runoff for groundwater 
replenishment, on-site storage and recovery of wet weather 
runoff for irrigation using cisterns and other devices, and 
reuse of treated dry weather effluent for irrigation (much like 
recycled water).  These options, although promising, have 
yet to be implemented on a large scale.  Cost, reliability of 
the technology, and safety are just some of the potential 
implementation issues. 

Service Area Reliability Assessment 
To determine the overall service area reliability, LADWP 
defined three hydrologic conditions: average (or normal 
weather); single dry year (such as a repeat of the 1976/77 
drought); and multi-dry year period (such as a repeat of the 
1987-91 drought). 

The reliability summary for year 2030 is shown in Exhibit 6A. 
For this summary, water conservation is shown as a supply 
source.  Exhibit 6A shows that in a normal weather year 
approximately 66 percent of the total supply (estimated to be 
897,200 AF) is from existing and planned locally-developed 
supplies.  The potential supplies and additional potential 
conservation represent 14 percent.  The remaining 20 
percent of supply is imported water from MWD.  Should the 
potential supplies not be developed due to cost, regulatory, 
technology, and/or customer acceptance, then the MWD 
portion of supply would represent 34 percent.  During a dry 
year, existing and planned locally developed supplies 
represent 46 percent of the total (estimated to be 934,200 
AF); while 15 percent is potential supplies and conservation. 
The remaining 39 percent is imported water from MWD. 

To put these percentages in context, the amount of water 
expected to be purchased from MWD during a dry year is 
steadily decreasing, despite a projected increase in water 
demand.  Exhibit 6B shows the actual water demand and 
amount of MWD water purchased in 1990 (a very dry 
weather year).  In this year, over 480,000 AF was purchased 
from MWD, representing 72 percent of the total supply.     

For each projected 10-year period, the amount of imported 
water expected to be purchased from MWD during a dry year 
is decreasing.  If all of the potential supplies and 
conservation are developed by the year 2030, MWD water 
would make up just over 360,000 AF, or 39 percent of the 
City’s total supply. 

Exhibit 6B 
Reliance on MWD Supplies During Dry Weather Years 
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Exhibits 6C and 6D tabulate the service reliability 
assessment for average and single dry year conditions, 
respectively. Exhibits 6E through 6I show reliability 
assessments in five year increments (from 2006 to 2030), 
with each five year period assuming that a multiple dry year 
condition occurs.  For these reliability tables, existing water 
conservation has been already subtracted from projected 
demands.   
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Exhibit 6C 
Service Area Reliability Assessment for Average Year 

 

2010 2015 2020 2025 2030

Existing Supplies
Los Angeles Aqueduct 276,000 276,000 276,000 276,000 276,000
Groundwater 106,000 106,000 106,000 106,000 106,000
M&I Recycled Water 1,950 1,950 1,950 1,950 1,950

Subtotal 383,950 383,950 383,950 383,950 383,950

Planned Supplies
M&I Recycled Water 15,000 18,000 20,000 25,000 29,000
Seawater Desalination (phase 1) 0 13,500 13,500 13,500 13,500
Water Transfer 30,000 40,000 40,000 40,000 40,000

Subtotal 45,000 71,500 73,500 78,500 82,500

MWD Water Purchases
With Existing/Planned Supplies 254,050 249,550 273,550 292,550 309,550

Other Potential Supplies
M&I Recycled Water 0 0 34,050 29,150 25,000
Seawater Desalination (phase 2) 0 11,500 11,500 11,500 11,500
Beneficial Use of Urban Runoff 5,000 15,000 37,700 37,700 37,700
Potential Water Conservation 5,000 18,250 31,500 44,750 58,000

Subtotal 10,000 44,750 114,750 123,100 132,200
MWD Water Purchases
If Other Potential Supplies are Developed 244,050 204,800 158,800 169,450 177,350

1 Projected with existing water conservation

0 0

Total Supplies 683,000

Difference (supply minus demand) 0 0 0

705,000

755,000 776,000

0 00 0

731,000 755,000

Average Weather ConditionsDemand and Supply Projections
(in acre-feet)

705,000 731,000

776,000

683,000 705,000 731,000 755,000 776,000

Total Demand 1

Total Supplies

Difference (supply minus demand) 0

683,000
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Exhibit 6D 
Service Area Reliability Assessment for Single Dry Year 

 

2010 2015 2020 2025 2030

Existing Supplies
Los Angeles Aqueduct 95,300 95,300 95,300 95,300 95,300
Groundwater 135,000 135,000 135,000 135,000 135,000
M&I Recycled Water 1,950 1,950 1,950 1,950 1,950

Subtotal 232,250 232,250 232,250 232,250 232,250

Planned Supplies
M&I Recycled Water 15,000 18,000 20,000 25,000 29,000
Seawater Desalination (phase 1) 0 13,500 13,500 13,500 13,500
Water Transfer 30,000 40,000 40,000 40,000 40,000

Subtotal 45,000 71,500 73,500 78,500 82,500

MWD Water Purchases
With Existing/Planned Supplies 439,750 435,250 460,250 481,250 498,250

Other Potential Supplies
M&I Recycled Water 0 0 34,050 29,150 25,000
Seawater Desalination (phase 2) 0 11,500 11,500 11,500 11,500
Beneficial Use of Urban Runoff 5,000 15,000 37,700 37,700 37,700
Potential Water Conservation 0 15,250 30,500 45,750 61,000

Subtotal 5,000 41,750 113,750 124,100 135,200
MWD Water Purchases
If Other Potential Supplies are Developed 434,750 393,500 346,500 357,150 363,050

1 Projected with existing water conservation

813,000

Difference (supply minus demand) 0 0 0 0 0

Total Supplies 717,000 739,000

Single Dry Year (1977)Demand and Supply Projections
(in acre-feet)

Difference (supply minus demand) 0 0 0 0 0

766,000 792,000

766,000 792,000

Total Demand 1

Total Supplies

813,000

717,000 739,000 766,000 792,000 813,000

717,000 739,000
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Exhibit 6E 
Service Area Reliability Assessment for Multi-Dry Year Period (2006-2010) 

 

2006 2007 2008 2009 2010

Existing Supplies
Los Angeles Aqueduct 135,500 106,800 109,100 63,200 120,300
Groundwater 135,000 106,000 106,000 100,000 95,000
M&I Recycled Water 1,950 1,950 1,950 1,950 1,950

Subtotal 272,450 214,750 217,050 165,150 217,250

Planned Supplies
M&I Recycled Water 0 0 2,500 7,500 10,000
Seawater Desalination 0 0 0 0 0
Water Transfer 0 0 20,000 30,000 40,000

Subtotal 0 0 22,500 37,500 50,000

MWD Water Purchases
With Existing/Planned Supplies 425,350 487,450 467,050 508,350 449,750

Other Potential Supplies
M&I Recycled Water 0 0 0 0 0
Seawater Desalination (phase 2) 0 0 0 0 0
Beneficial Use of Urban Runoff 0 0 500 1,000 5,000
Potential Water Conservation 0 0 0 0 0

Subtotal 0 0 500 1,000 5,000
MWD Water Purchases
If Other Potential Supplies are Developed 425,350 487,450 466,550 507,350 444,750

1 Projected with existing water conservation

702,200 706,600 711,000

717,000

697,800 702,200 706,600 711,000 717,000

697,800 702,200 706,600 711,000

Multi Dry Year (1987-1991)Demand and Supply Projections
(in acre-feet)

Difference (supply minus demand) 0 0 0 0 0

Total Demand 1

Total Supplies

717,000

Difference (supply minus demand) 0 0 0 0 0

Total Supplies 697,800
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Exhibit 6F 
Service Area Reliability Assessment for Multi-Dry Year Period (2011-2015) 

 

2011 2012 2013 2014 2015

Existing Supplies
Los Angeles Aqueduct 135,500 106,800 109,100 63,200 120,300
Groundwater 135,000 106,000 106,000 100,000 95,000
M&I Recycled Water 1,950 1,950 1,950 1,950 1,950

Subtotal 272,450 214,750 217,050 165,150 217,250

Planned Supplies
M&I Recycled Water 10,000 12,000 14,000 16,000 18,000
Seawater Desalination 0 0 0 0 13,500
Water Transfer 40,000 40,000 40,000 40,000 40,000

Subtotal 50,000 52,000 54,000 56,000 71,500

MWD Water Purchases
With Existing/Planned Supplies 398,950 459,050 459,150 513,450 450,250

Other Potential Supplies
M&I Recycled Water 0 0 0 0 0
Seawater Desalination (phase 2) 0 0 0 0 11,500
Beneficial Use of Urban Runoff 6,000 8,000 10,000 12,000 15,000
Potential Water Conservation 3,050 6,100 9,150 12,200 15,250

Subtotal 9,050 14,100 19,150 24,200 41,750
MWD Water Purchases
If Other Potential Supplies are Developed 389,900 444,950 440,000 489,250 408,500

1 Projected with existing water conservation

0 0

725,800 730,200 734,600

734,600

Demand and Supply Projections
(in acre-feet)

Multi Dry Year (1987-1991)

Total Demand 1 721,400 725,800 730,200 734,600 739,000

739,000

Difference (supply minus demand) 0 0 0 0 0

Total Supplies 721,400

Total Supplies 721,400 725,800 730,200

0Difference (supply minus demand) 0 0

739,000
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Exhibit 6G 
Service Area Reliability Assessment for Multi-Dry Year Period (2016-2020) 

 

2016 2017 2018 2019 2020

Existing Supplies
Los Angeles Aqueduct 135,500 106,800 109,100 63,200 120,300
Groundwater 135,000 106,000 106,000 100,000 95,000
M&I Recycled Water 1,950 1,950 1,950 1,950 1,950

Subtotal 272,450 214,750 217,050 165,150 217,250

Planned Supplies
M&I Recycled Water 18,000 18,000 18,000 18,000 20,000
Seawater Desalination 13,500 13,500 13,500 13,500 13,500
Water Transfer 40,000 40,000 40,000 40,000 40,000

Subtotal 71,500 71,500 71,500 71,500 73,500

MWD Water Purchases
With Existing/Planned Supplies 400,450 463,550 466,650 523,950 475,250

Other Potential Supplies
M&I Recycled Water 5,000 10,000 15,000 20,000 25,000
Seawater Desalination (phase 2) 11,500 11,500 11,500 11,500 11,500
Beneficial Use of Urban Runoff 16,000 20,000 25,000 30,000 37,700
Potential Water Conservation 18,300 21,350 24,400 27,450 30,500

Subtotal 50,800 62,850 75,900 88,950 104,700
MWD Water Purchases
If Other Potential Supplies are Developed 349,650 400,700 390,750 435,000 370,550

1 Projected with existing water conservation

749,800 755,200 760,600 766,000

Difference (supply minus demand) 0

Total Supplies 744,400

0 0 0 0

Demand and Supply Projections
(in acre-feet)

Multi Dry Year (1987-1991)

760,600 766,000

760,600 766,000

Total Demand 1 744,400

Total Supplies 744,400 749,800 755,200

749,800 755,200

0 0Difference (supply minus demand) 0 0 0
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Exhibit 6H 
Service Area Reliability Assessment for Multi-Dry Year Period (2021-2025) 

 

2021 2022 2023 2024 2025

Existing Supplies
Los Angeles Aqueduct 135,500 106,800 109,100 63,200 120,300
Groundwater 135,000 106,000 106,000 100,000 95,000
M&I Recycled Water 1,950 1,950 1,950 1,950 1,950

Subtotal 272,450 214,750 217,050 165,150 217,250

Planned Supplies
M&I Recycled Water 21,000 22,000 23,000 24,000 25,000
Seawater Desalination 13,500 13,500 13,500 13,500 13,500
Water Transfer 40,000 40,000 40,000 40,000 40,000

Subtotal 74,500 75,500 76,500 77,500 78,500

MWD Water Purchases
With Existing/Planned Supplies 424,250 486,150 488,050 544,150 496,250

Other Potential Supplies
M&I Recycled Water 25,000 25,000 25,000 25,000 25,000
Seawater Desalination (phase 2) 11,500 11,500 11,500 11,500 11,500
Beneficial Use of Urban Runoff 37,700 37,700 37,700 37,700 37,700
Potential Water Conservation 33,550 36,600 39,650 42,700 45,750

Subtotal 107,750 110,800 113,850 116,900 119,950
MWD Water Purchases
If Other Potential Supplies are Developed 316,500 375,350 374,200 427,250 376,300

1 Projected with existing water conservation

Demand and Supply Projections
(in acre-feet)

Multi Dry Year (1987-1991)

Total Demand 1 771,200 776,400 781,600

0 0

Total Supplies 771,200 776,400 781,600

786,800 792,000

786,800 792,000

786,800 792,000

Difference (supply minus demand) 0

Total Supplies 771,200 776,400 781,600

0 0

0 0Difference (supply minus demand) 0 0 0
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Exhibit 6I 
Service Area Reliability Assessment for Multi-Dry Year Period (2026-2030) 

 

2026 2027 2028 2029 2030

Existing Supplies
Los Angeles Aqueduct 135,500 106,800 109,100 63,200 120,300
Groundwater 135,000 106,000 106,000 100,000 95,000
M&I Recycled Water 1,950 1,950 1,950 1,950 1,950

Subtotal 272,450 214,750 217,050 165,150 217,250

Planned Supplies
M&I Recycled Water 25,000 26,000 27,000 28,000 29,000
Seawater Desalination 13,500 13,500 13,500 13,500 13,500
Water Transfer 40,000 40,000 40,000 40,000 40,000

Subtotal 78,500 79,500 80,500 81,500 82,500

MWD Water Purchases
With Existing/Planned Supplies 445,250 506,150 507,050 562,150 513,250

Other Potential Supplies
M&I Recycled Water 25,000 25,000 25,000 25,000 25,000
Seawater Desalination (phase 2) 11,500 11,500 11,500 11,500 11,500
Beneficial Use of Urban Runoff 37,700 37,700 37,700 37,700 37,700
Potential Water Conservation 48,800 51,850 54,900 57,950 61,000

Subtotal 123,000 126,050 129,100 132,150 135,200
MWD Water Purchases
If Other Potential Supplies are Developed 322,250 380,100 377,950 430,000 378,050

1 Projected with existing water conservation

Demand and Supply Projections
(in acre-feet)

Multi Dry Year (1987-1991)

Total Demand 1 796,200 800,400 804,600

0 0

Total Supplies 796,200 800,400 804,600

808,800 813,000

808,800 813,000

808,800 813,000

Difference (supply minus demand) 0

Total Supplies 796,200 800,400 804,600

0 0

0 0Difference (supply minus demand) 0 0 0
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6.2 Water Shortage Contingency 
Plan 

• Irrigate public parks and landscape areas only with 
recycled water. 

As required by the Act, a water shortage contingency plan 
was developed by the City to provide for a sufficient and 
continuous supply of water in case of a water supply 
shortage in the service area.  There are two scenarios that 
can cause a water shortage: 1) a severe hydrologic drought 
affecting surface and groundwater supplies and 2) a 
catastrophic event that severs major conveyance and/or 
distribution pipelines serving water to the City.  The following 
discusses LADWP’s compliance with the Act as outlined in 
Section 10632 (a) through (i) of the California Water Code.  

Super Critical Shortage (35 to 50 percent) 

• Commercial car washes must use recycled water in 
both the soap and rinse cycles; eliminate private 
irrigation of turf and landscaped areas except by 
drip irrigation systems or buckets. 

• Require all water used for construction to be 
recycled water. 

 
Driest Three-Year Supply – 10632 (b) 

 
Stages of Action – 10632 (a) 

In the event that three consecutive dry-years curtailing the 
City’s LAA System deliveries should follow the 2005 water 
supply conditions, LADWP will rely on increased 
groundwater pumping and purchases from MWD to meet 
City water demands.  This particular sequence is quantified 
in Exhibit 6J, including relevant assumptions. 

The City has stages of action that can be undertaken in 
response to water supply shortages, including up to a 50 
percent reduction in water supply.  “Prohibited Uses” of water 
are in effect at all times within the City.  These prohibited 
uses, defined in article 10632 (d), are intended to eliminate 
waste and increase public awareness of the need to 
conserve water.  There are further stages of compounding 
actions in addition to the prohibited uses that might be 
imposed, depending on the severity of the shortage, as 
follows: 

Exhibit 6J 
Driest Three-Year Water Supply Sequence 

Current
Conditions

Followed by repeat of 
Driest Three Consecutive Years

(1959-61 hydrology)

2005 2006 2007 2008

Los Angeles Aqueduct 393,500 168,100 74,700 72,300

Local Groundwater 106,000 135,000 106,000 100,000

Recycled Water 1,950 1,950 1,950 1,950

Water Transfer 0 0 0 20,000

MWD Water 178,550 392,750 519,550 512,350

Total Supply 680,000 697,800 702,200 706,600

Demand (with 
Conservation) 680,000 697,800 702,200 706,600

Deficit (Demand less 
Supply) 0 0 0 0

Assumptions:
1. Driest three consecutive years on record in LAA watershed (1959-61) averaged 57% of normal runoff.
2. LAA deliveries reflect increased releases for environmental restoration in the Owens Valley & Mono Basin.
3. Dry year demands are 5 percent greater than normal demands.
4. Planned water transfer delivery of 20,000 AF by 2008.
5. MWD's Water Surplus and Drought Management Plan actions sufficient to meet City demands.

Supply & Demand
 (Acre-Feet)

Severe Shortage (15 to 20 percent)

• Wash cars only with bucket or hand-held hose with 
shut-off valves; restrict frequency of landscape 
irrigation to two times per week. 

• Reduce water used for street cleaning.   

• Develop a large industrial customer incentive 
program that provides a monetary credit for all 
water reduction beyond a specified goal. 

Critical Shortage (20 to 35 percent) 

 
During such severe drought periods, the City’s supplemental 
water supplier, MWD, may use an allocation strategy that is 
consistent with the framework developed in its Water Surplus 
and Drought Management (WSDM) Plan.  Developed by 
MWD with substantial input from its member agencies, the 

• Eliminate municipal public water uses (such as 
street cleaning) not required for health or safety 
unless tank truck water supply of recycled water is 
being used. 
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WSDM Plan provides for a needs-based allocation strategy, 
and establishes priorities for the use of MWD’s water 
supplies to achieve 100 percent retail reliability.   

Following are actions that could be taken by MWD in 
accordance with their WSDM Plan to augment its water 
supplies prior to implementation of any drought allocation 
action: 

1. Draw on Diamond Valley Lake storage 

2. Draw on out-of-region storage in Semitropic and          
Arvin-Edison Groundwater Banks 

3. Reduce/suspend local groundwater replenishment 
deliveries 

4. Draw on contractual groundwater storage programs in 
MWD’s service area 

5. Draw on State Water Project terminal reservoir storage 
(per Monterey Agreement) 

6. Call for voluntary conservation and public education 

7. Reduce deliveries from MWD’s Interim Agricultural 
Water Program 

8. Call on water transfer options contracts 

9. Purchase transfers on the spot market 

10. Allocate imported water if necessary 
 
Catastrophic Supply Interruption Plan – 
10632 (c) 
LADWP has Emergency Response Plans (ERPs) in place to 
restore water service for essential use in the City if a disaster 
should result in the temporary interruption of water supply. 
Department personnel responsible for water transportation, 
distribution, and treatment have established ERPs to guide 
the assessment, prioritization, and repair process of City 
facilities that have incurred damage during a disaster.  
Citywide, an Emergency Operations Center (EOC) serves as 
a centralized point for citywide management of information 

about disasters and for coordination of all available 
resources.  The EOC supports the City’s Emergency 
Operations Organization to achieve its mission of saving 
lives, protecting property, and returning the City to normal 
operations in the event of a disaster.  LADWP coordinates its 
efforts with the EOC to resume water supply service after a 
catastrophic event.   

Mandatory Water Use Prohibitions –  
10632 (d) 
The Los Angeles City Municipal Code Chapter XII, Article I 
sets forth an Emergency Water Conservation Plan that 
contains provisions known as Prohibited Uses.  These 
prohibited uses contain six wasteful water use practices that 
are permanently prohibited for all City customers.  These 
prohibited uses are intended to eliminate waste and increase 
public awareness of the need to conserve water.  During 
times of shortage, education and enforcement of the 
following provisions will be increased: 

1. No hose-washing of hard surfaces such as 
walkways, driveways, or parking areas. 
 

2. No water shall be used to clean, fill, or maintain 
levels in decorative fountains unless such is part of 
a recirculating system. 
 

3. No restaurant, hotel, cafe, cafeteria, or other public 
place where food is sold shall serve drinking water 
to any customer unless expressly requested. 
 

4. Water leaks must be repaired in a timely manner. 
 

5. No lawn, landscape, or other turf area shall be 
watered between the hours of 10:00 a.m. and 
5:00 p.m. from April through September, and 
between 11:00 a.m. and 3:00 p.m. from October 
through March (subject to Council approval).  These 
restrictions do not apply to licensed nurseries, 
gardeners, and drip irrigation systems. 
 

6. No watering in such a manner causing excess water 
to run-off onto an adjoining sidewalk, driveway, 
street, gutter or ditch. 
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In addition to the Prohibited Uses outlined above, the City 
may implement the stages of actions as the severity of water 
shortage changes as described in Section 10632 (a).  

Consumption Reduction Methods during 
Water Shortages – 10632 (e) 
Short-Term Actions. During drought or emergency 
conditions, LADWP’s existing rate structure (enacted in 
1993) serves as a basis for further reducing consumption.  
First tier water allotments are reduced during shortages by 
the degree of the shortage.  For single-family residential 
users, the adjusted first tier allotments apply for the entire 
year. For other users, the adjusted first tier allotments apply 
only during the high season (June 1 through October 31).   
Details of LADWP’s water rate structure are provided in 
Appendix C – Water Rate Ordinance. 

Additional measures can be phased in as the dry cycle 
continues to provide some immediate demand reductions 
and increase public awareness of the need to conserve 
water.  Included among these measures are water 
conservation public service announcements (through 
television and/or radio), billboard ads, flyer distributions, and 
conservation workshops.  LADWP also actively participates 
in public exhibits to disseminate water conservation 
information within its service area.  Conservation is a 
permanent and long-term application used within the City to 
counter the potentially adverse impacts of water supply 
shortages. 

State law further regulates distribution of water in extreme 
drought conditions.  Section 350-354 of the California Water 
Code states that when a governing body of a distributor of a 
public water supply declares a water shortage emergency 
within its service area, water will be allocated to meet needs 
for domestic use, sanitation, fire protection, and other 
priorities.  This will be done equitably and without 
discrimination between customers using water for the same 
purpose(s). 

Long-Term Actions.  LADWP’s long-range water 
conservation program is driven by the need to continuously 
increase water use efficiency.  This will reduce demand, 

extend supply, and therefore, provide greater reliability.  Dry 
cycle experiences, public trust responsibilities, and regulatory 
mandates have raised the level of awareness within the City 
for the need to approach demand reduction from a 
permanent and long-term perspective.   

LADWP will continue to maintain and increase its existing 
conservation programs, and pursue the development of new 
and innovative programs.  Emphasis continues to be placed 
on hardware conservation (ultra-low-flush toilet 
replacements, high-efficiency washing machine rebates, etc.) 
which result in permanent per capita water use reduction.  
Substantial efforts are also being placed on saving water 
outdoors, which is an area of large water savings potential 
within the City.  It should, however, be recognized that the 
ability to achieve water reduction during droughts by 
requesting additional voluntary measures is likely to be more 
difficult in the future.  As customers adjust to a conservation 
ethic and adopt permanent measures to reduce water use, 
their water demands harden and become less susceptible to 
voluntary conservation. 

Penalties for Excessive Use – 10632 (f) 
The Los Angeles City Municipal Code Section 121.10 sets 
penalties for violations of prohibited uses outlined in Section 
10632 (d).  The penalties consist of a written warning for the 
first violation, a $50 surcharge for the second violation, a 
$100 surcharge for the third violation, and a $150 surcharge 
for the fourth violation.  A flow-restrictor or possible shutoff 
may be imposed after four or more violations. 

Analysis and Effects on Revenues and 
Expenditures of Reduced Sales during 
Shortages – 10632 (g) 
The City's Water Rate Ordinance, adopted in June 1995 and 
last amended in June 2004, provides a remedy to the impact 
of reduced water sales on revenues in the form of a Water 
Revenue Adjustment Factor (Adjustment).  The Adjustment 
recovers any shortage in revenue due to variation in water 
sales.  It is intended to support a fiscal year revenue target 
that is deemed sufficient to cover LADWP’s essential 
expenses.  The formula takes into account target and actual 
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Methodology to Determine Actual Water 
Use Reductions during Shortages – 
10632 (i) 

revenues as well as projected water sales to determine the 
appropriate Adjustment. 

The Adjustment is currently limited to $.18 per hundred-
cubic-feet.  It cannot exceed this limit unless the             
Board of Water and Power Commissioners determines that a 
surcharge in excess of $0.18 per hundred-cubic-feet is 
financially required and approval from the Los Angeles     
City Council is obtained.  The Board of Water and Power 
Commissioners also has the authority to reduce the factor to 
less than the formula-calculated amount. 

Water use is monitored closely by LADWP throughout its 
service area regardless of the supply conditions.  With 100 
percent of its over 700,000 service connections metered, 
there is a high degree of accountability on the quantity of 
water used within the Los Angeles service area.  Information 
from meter reads is collected for billing and accounting 
purposes, with reports prepared on a monthly basis from the 
data compiled. 

A billing factor is calculated each quarter and is added to the 
standard commodity charge.  The factor is set to zero if a 
negative value is calculated.  A Water Revenue Adjustment 
Account is maintained and updated each month by LADWP.  
This account is adjusted quarterly. 

LADWP also uses a spreadsheet model to estimate 
conservation efforts within the City since the early 1990s.  
The model estimates City water demand without 
conservation efforts using population and weather variables.  
The conservation effort is derived by comparing estimated 
pre-conservation demand with actual demand.  Conservation 
efforts derived from this model are shown in Chapter 2, 
Exhibit 2B.  

The City’s Water Rate Adjustment Factor ensures that the 
required funds are available to fund Department activities 
aimed at providing continuous water service to Los Angeles 
water users, even during periods of low water sales.  6.3 Water Supply Assessments 

In 1994, the California Legislature enacted Water Code 
section 10910 (Senate Bill 901), which requires cities and 
counties, as part of the California Environmental Quality Act 
review, to request the applicable public water system to 
assess whether the system’s projected water supplies were 
sufficient to meet a proposed development’s anticipated 
water demand.  The intent was to link the land use and water 
supply planning processes to ensure that developers and 
water supply agencies communicate early in the planning 
process.  However, a study of projects approved by local 
planning agencies revealed that numerous projects were 
exempted due to loopholes in the statute, and that the intent 
of the legislation has largely gone unfulfilled. 

Water Shortage Contingency Resolution 
or Ordinance – 10632 (h) 
A draft water shortage contingency resolution is shown in 
Exhibit 6K.  Moreover, the City’s Water Rate Ordinance No. 
170435 has specific provisions for LADWP’s Board of Water 
and Power Commissioners, through a resolution, to 
determine the degree of shortage and apply corresponding 
commodity charges in case of a water shortage (see Section 
10632 (e) and Appendix C – Water Rate Ordinance).  If a 
water shortage is declared, certified copies of the resolution 
will be transmitted to the offices of the Mayor and of the          
Los Angeles City Clerk, and the Los Angeles City Council for 
final approval.  Yet to be exercised, this particular water 
shortage act is included under Section 3 – General 
Provisions, Article P – Shortage Year Rates of the City’s 
Water Rate Ordinance.  
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Exhibit 6K 
Draft Water Shortage Contingency Resolution 

Subsequently, California Senate Bill 610 and Senate Bill 221, 
modeled after Senate Bill 901, amended state law, effective 
January 1, 2002 to ensure that the original intent of the 
legislation is fulfilled.  Senate Bills 610 and 221 are 
companion measures which seek to promote more 
collaborative planning between local water suppliers and 
cities and counties.  They improve the link between 
information on water supply availability and certain land use 
decisions made by cities and counties.  Both statutes require 
detailed information regarding water availability to be 
provided to the city and county decision-makers prior to 
approval of specified large development projects.  Both 

statutes also require this detailed information be included in 
the administrative record that serves as the evidentiary basis 
for an approval action by the city or county on such projects.  
Both measures recognize local control and decision making 
regarding the availability of water for projects and the 
approval of projects. 

Both bills also contained provisions that effectively mandated 
compliance with the Water Code requirements for water 
supply assessments.  Under Senate Bill 610, water 
assessments must be furnished to local governments for 
inclusion in any environmental documentation for certain 
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LADWP’s water supply assessments have concluded that 
adequate water supplies would be available to meet the 
estimated water demands of the proposed developments 
during normal, single-dry, and multiple-dry water years, as 
well as existing and planned future uses of the City’s water 
system.  As required by State law, each of the assessments 
performed by LADWP has been approved by its             
Board of Commissioners.  LADWP will continue to perform 
water supply assessments as part of its long-term water 
supply planning efforts for its service area. 

projects (as defined in Water Code 10912(a)) subject to the 
California Environmental Quality Act.  Under Senate Bill 221, 
approval by a city or county of certain residential subdivisions 
requires an affirmative written verification of sufficient water 
supply. 

As of 2005, LADWP has been requested to develop over 25 
water supply assessments.  A significant amount of the data 
required in water supply assessments is contained in this 
Urban Water Management Plan.  Therefore, the water supply 
assessments rely significantly on data presented in this 
Water Plan, as well as a supplemental water reliability report 
prepared by the City’s supplemental water supplier, the 
MWD.  

6.4 Financing 
Capital cost to finance the delivery of water supply to 
LADWP’s service area is supported through customer-billed 
water rates.  The LADWP Board of Commissioners sets the 
rates subject to approval of the Los Angeles City Council by 
ordinance. 

LADWP’s Water Plan uses a service area-wide method in 
developing City water demand projections.  This 
methodology does not rely on individual development 
demands to determine area-wide growth.  Rather, the growth 
in water use for the entire service area was considered in 
developing long-term water projections for the City of         
Los Angeles to the Year 2030.  The driving factors for this 
growth are demographics, weather, and conservation.  
LADWP used anticipated growth in the various customer 
class sectors as provided by the Southern California 
Association of Governments (SCAG).  The data used was 
based on SCAG’s 2003 Regional Transportation Plan 
Forecast. 

The LADWP Board of Commissioners is obligated by the   
City Charter to establish water rates and collect charges in 
an amount sufficient to service the water system 
indebtedness and to meet its expenses of operation and 
maintenance. 

The water service rate structure contains water procurement 
adjustments under which the cost of purchased water, 
including water purchased from MWD, demand-side 
management programs such as water conservation 
programs, and reclaimed water projects are recovered.  In 
addition, the rate structure contains a water quality 
improvement adjustment to recover expenditures to upgrade 
and equalize water quality throughout the City of               
Los Angeles and to construct facilities to meet state and 
federal water quality standards, including the payment of 
debt service on bonds issued for such purposes.   

Water supply planning will be based on meeting these long-
term demands.  An important part of this planning process is 
for LADWP to work collaboratively with the MWD to ensure 
that the City of Los Angeles’ anticipated water demands are 
incorporated into MWD’s long-term water resources 
development plan.  This is a continuous regional effort that 
includes all of MWD’s member agencies, and has resulted in 
reliable supplemental water supplies for the City from MWD.  
As previously discussed, MWD has and continues to provide 
assurances that there is a reliable supply to meet water 
demands. 

LADWP’s capital program expenditures are either financed 
through the sale of revenue bonds or the cost of the program 
is transferred to LADWP customers through rate 
adjustments. 
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