


















































































































































































































































































































































































































Exhibit 7I
Metro Recycled Water Service Area
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7.3.3 San Fernando Valley Area

The San Fernando Valley Area is serviced by two 
recycled water systems, which receive water from 
DCTWRP and BWRP to satisfy irrigation, environmental, 
and industrial demands. Recycled water is treated to a 
tertiary level meeting Title 22 standards with nitrogen 
removal at both plants. FY 2019/20 recycled water 
demands for the San Fernando Valley Area were 29,790 
AFY. At DCTWRP, recycled water produced in excess of 
demand is discharged to the Los Angeles River. Exhibit 
7J summarizes FY 2019/20 demands for the Valley 
Recycled Water System. The East Valley trunk line, a 

54-inch-diameter pipeline, was previously constructed 
to replenish the SFB with recycled water. It is now 
the backbone of the Valley Recycled Water System’s 
distribution system to deliver water throughout the 
San Fernando Valley for irrigation, commercial, and 
industrial use. As of FY 2019/20, 17 sites are served 
by the Valley Recycled Water Systems, excluding 
DCTWRP in-plant use and environmental uses. All users 
are served by DCTWRP except Woodbury University, 
Chandler Bike Path, and the Chandler Blvd fill station. 
Exhibit 7J summarizes current demands for Valley 
Recycled Water Systems. Exhibit 7K depicts the service 
area, existing users, potential users, and DCTWRP.
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Exhibit 7J
Valley Recycled Water FY 2019/20 Annual Demand

Project
Existing Annual Demand

(AFY)

Irrigation

Hansen Dam Golf Course 480

Balboa Municipal Golf Course 319

Woodley Lakes Golf Course 452

Encino Municipal Golf Course 276

Woodley Park/Cricket Fields 121

Balboa Sports Complex 129

Van Nuys Golf Course 113

Anthony C. Beilenson Park 101

Metro Orange Line at Kester 13

Van Nuys High School 34

Branford Park 36

Woodbury University 8

Chandler Bike Path 2

Delano Park 6

Subtotal Irrigation 2,090

Industrial

Valley Generating Station (Cooling Towers) 948

Subtotal Industrial 948

Environmental Use

Japanese Garden 4,599

Wildlife Lake 4,876

Lake Balboa 17,276

Subtotal Environmental Use 26,751

Fill Station

Gibson Ranch (via San Fernando/Branford fill station) 0.2

Hansen Spreading Grounds Above Fill Station (owned by 
LA County Public Works) 0

LASAN Vactor Trucks (via Chandler Blvd Fill Station) 0.3

Subtotal Fill Station 0.5

Total Valley Water Recycling Projects 29,790

2020 Urban Water Management Plan for the Los Angeles Department of Water & Power7-20



Exhibit 7K
Valley Recycled Water Service Area
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Irrigation

Recycled water from DCTWRP is used at 19 locations, 
while recycled water from BWRP is used at three 
locations. Irrigation users include golf courses, parks, 
churches, schools, sports fields, a ranch, and LADWP 
electrical distribution stations. LADWP Distribution 
stations 60 and 81 both use water for irrigation purposes 
and equipment washing. FY 2019/20 recycled water 
demands for irrigation, dust control, and equipment 
washing in the Valley was 2,088 AFY. 

Industrial

Recycled water is used for industrial purposes at 
LADWP’s Valley Generating Station. Recycled water 
service began in 2008 at the Valley Generating Station 
and demands in FY 2019/20 were approximately 948 
AFY.

7.3.3.1 Environmental Uses

Recycled water from DCTWRP has provided 
recreational and environmental benefits since 1985, 
commencing with deliveries to the Japanese Garden 
and followed by deliveries to Lake Balboa in 1990 and 
the Wildlife Lake in 1991. In FY 2019/20, deliveries were 
estimated at 26,751 AFY. Overflows from the lakes and 
the garden are discharged to the Los Angeles River 
in conjunction with variable and intermittent direct 
discharges from DCTWRP for environmental benefits.

Japanese Garden

The 6.5-acre Japanese Garden is located at the 
Sepulveda Dam Recreation Area. The Japanese Garden 
receives more than 10,000 visitors per year. Historically, 
DCTWRP provides approximately 4,500 AFY of 
recycled water for the lake and landscaping at the 
Japanese Garden. 

Wildlife Lake

Located in the Sepulveda Basin Wildlife Reserve, the 
Wildlife Lake uses approximately 5,100 AFY of recycled 
water from DCTWRP for wildlife habitat management.

Lake Balboa

Lake Balboa is the centerpiece of the Sepulveda Dam 
Recreation Area and is a popular recreational facility 
located in Anthony C. Beilenson Park. Approximately 
17,000 AFY of recycled water is provided for this lake 
from DCTWRP.

7.3.4 Westside Area

Recycled water supplied to the Westside Recycled 
Water System is provided by WBMWD via the ECLWRF, 
located in the City of El Segundo, for irrigation and 
commercial (toilet flushing) demands. Under an 
agreement between WBMWD and the City, WBMWD 
purchases secondary-treated effluent from HWRP, and 
LADWP has a right to purchase up to 25,000 AFY of 
recycled water from the ECLWRF. Approximately 37,800 
AF of secondary-treated effluent was purchased from 
HWRP in FY 2019/20. Recycled water not purchased by 
LADWP is sold to users within WBMWD’s service area. 

Deliveries of recycled water from the Westside Recycled 
Water System first began in 1996. To increase the use 
of recycled water in West Los Angeles, LADWP has 
constructed more than five miles of distribution trunk 
lines to serve the Westchester, Los Angeles International 
Airport, and Playa Vista development areas. Recycled 
water demands in the Westside during FY 2019/20 
were 736 AF as shown in Exhibit 7L. Exhibit 7M depicts 
the service area, existing users, potential users, and 
ECLWRP and HWRP.
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Exhibit 7L
Westside Recycled Water FY 2019/20 Annual Demand

Project
Existing Annual Demand

(AFY)

Irrigation

LADWP Scattergood Generating Station 5

Los Angeles International Airport Irrigation 73

Loyola Marymount University 126

Carl Neilsen Youth Park 16

The Parking Spot 1

Westchester Park 31

Playa Vista Development, Phases 1 and 2 268

Westchester Golf Course 162

Hyperion Water Reclamation Plant 54

Subtotal Irrigation 736

Total Westside Water Recycling Projects 736
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Exhibit 7M
Westside Recycled Water Service Area
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Recycled water from ECLWRF is currently used at 124 
sites to meet irrigation and toilet flushing demands, with 
114 of these sites within the Playa Vista Development. 
Irrigation users include a golf course, parks, street 
medians, Los Angeles International Airport, LADWP 
Scattergood Generating Station, Loyola Marymount 
University, the Parking Spot, HWRP, and various users 
in Playa Vista. Recycled water is also used at HWRP and 
Playa Vista to flush toilets in dual plumbed commercial 
facilities. Playa Vista is the first planned development in 
the City to use recycled water for the irrigation of all its 
landscaping and for residential outdoor use. This project 
began receiving recycled water in 2009. Recycled water 
is required for outdoor use under the development’s 
mitigation requirements established during the 
environmental review process.

7.3.5 Comparison of 2015 
Projections Versus Actual Use 

LADWP has made progress in increasing recycled water 
use. Between 2015 and 2020, over 35 additional sites 
have come online. Municipal and industrial recycled 
water use (including flows to Dominguez Gap Barrier) 
between FY 2015/16 and FY 2019/20 slightly increased 
from 10,421 AFY to 10,609 AFY. The 2015 Urban Water 
Management Plan (UWMP) projected municipal and 
industrial recycled water use in FY 2019/20 to be 
approximately 19,800 AF; however, actual use was 
lower than projected, as shown in Exhibit 7N. The lower 
than projected use of municipal and industrial use is 
a result of delays with signing up projected recycled 
water customers. Environmental use of recycled water 
fluctuates slightly year to year based on lake levels but 
the historical 10-year average is 26,600 AFY. For FY 
2019/20 actual environmental use was 26,751 AF, and 
the overall total recycled water used in FY 2019/20 was 
36,392 AFY.

Exhibit 7N 
2015 UWMP Recycled Water Projections for FY 2019/20 versus Actual Use

Programs 2019-20 Actual Use
(AFY)

Projected in 2015 UWMP
(AFY)

Municipal and Industrial Uses1 6,529 19,800

Environmental Use2 26,7513 26,740

Seawater Intrusion Barrier 
(Dominguez Gap)1 3,121 7,500

Indirect Potable Reuse 
(Groundwater Replenishment) 0 0

Total 36,401 54,050

1. LADWP Fiscal Year 2019-20 Recycled Water Annual Report, does not include deliveries of 38,300 AFY to ELCWRF.
2. 5 Year Average water use is 26,600 AFY and is ultimately discharged to the Los Angeles River.
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7.4 Recycled Water 
Planning Efforts
With the need to increase the reliability and 
sustainability of our water supply, along with the City 
initiatives to increase local water supplies, recycled 
water planning efforts have rapidly accelerated. The 
recycled water planning efforts described below are 
in addition to Operation NEXT, which as mentioned 
previously is one of the largest recycled water projects 
in the nation and is described further in Chapter 8, 
Operation NEXT Water Supply Program. 

Recycled water projections in five-year increments 
beginning in FY 2019/20 through 2044/45 (projection 
period) are presented in Exhibit 7O. LADWP recycled 
water use is projected to reach 50,900 AFY by FY 
2024/25 by adding 8,000 AFY of planned municipal/
industrial use and 7,000 AFY of indirect potable reuse 
(groundwater replenishment), and further increase to 
67,600 AFY through the remainder of the projection 
period. Environmental reuse is expected to remain 
relatively constant at approximately 26,600 AFY.

Exhibit 7O
Recycled Water Use Projections

Category

Projected Use (AFY)

FY 24/25 FY 29/30 FY 34/35 FY 39/40 FY 44/45

Municipal and Industrial Uses 17,300 29,200 29,700 29,800 30,000

Indirect Potable Reuse 
(Groundwater Replenishment) 7,000 11,000 11,000 11,000 11,000

Subtotal 24,300 40,200 40,700 40,800 41,000

Environmental Use 26,600 26,600 26,600 26,600 26,600

Total 50,900 66,800 67,300 67,400 67,600

Estimates of projected use and implementation 
timelines in the tables above, as well as the annual 
demands and service dates for individual customers 
in the following sections, may be affected by varying 
usage patterns of potential customers, timelines to 
reach agreements, potential financial constraints, and 
changing regulatory requirements. 

7.4.1 Recycled Water by Service Area

Recycled water availability varies by service area. 
Additional supplies may be required to meet expected 
demands requiring a combination of existing facilities 

expansion, service connections to neighboring agencies 
outside the City, new facilities, and satellite treatment 
plants. 

Harbor Area

LADWP is currently expanding recycled water 
infrastructure in the Harbor Area to serve large 
industrial and irrigation customers and Machado Lake. 
Nineteen projects are planned to increase recycled 
water usage by almost 16,000 AFY by FY 2030/31. 
Exhibit 7P summarizes projects, additional demands, 
estimated service dates, and the current status of 
projects in the Harbor Area.
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Exhibit 7P
Harbor Area Estimated Demands

Project Site

Estimated Annual 
Demand (when 

fully online)

Estimated initial 
Service Estimated Service

Current Phase

(AFY) Date (FYE) Fully Online 
Date (FYE)

WRD Dominguez Gap Barrier 
2nd Connection 3,500 2022 2027 Design

Valero 1,000 2023 2024 Construction

Harbor Generating Station 
Expansion - Cooling Towers 80 2023 2023 Design

Gardena High School 15 2022 2022 Design

Marathon Refinery 3,500 2029 2029 Planning

Air Products 2,500 2025 2026 Planning

Banning High School 13 2027 2027 Planning

Banning Park 51 2028 2028 Planning

East Greenbelt Park 6 2027 2027 Planning

Harbor Generating Station 
Expansion - Boilers 80 2026 2026 Design

Harbor Regional Park Golf 
Course 140 2028 2028 Planning

Harry Bridges Span School 4 2028 2028 Planning

Ken Malloy Regional Park 45 2028 2028 Planning

LA Harbor College 45 2028 2028 Planning

Machado Lake 140 2031 2031 Planning

Wilmington Park Elementary 
School 0.4 2028 2028 Planning

Wilmington Waterfront 57 2025 2025 Planning

Phillips 66 4,500 2028 2028 Planning

Total 15,676

LADWP and LASAN are currently exploring concepts to 
treat and deliver additional recycled water to the Harbor 
Area to meet projected demands. Potential sources 
of recycled water are the Carson Water Reclamation 
Facility (Carson WRF) and the Joint Water Pollution 
Control Plant (JWPCP), as shown in Exhibit 7A.

Carson WRF further treats approximately 3.5 mgd 
of tertiary recycled water from ECLWRF to provide 
advanced treated recycled water for refinery boiler 
feed and cooling towers. Carson WRF could be 
expanded and connected to the Harbor System to 
increase the volume and reliability of the recycled 
water supply. The JWPCP is the central component of 
the Regional Recycled Water Program (RRWP), which 

would produce and deliver up to 150 mgd of purified 
recycled water. A new AWTF would be constructed 
at the JWPCP and a new conveyance system, over 60 
miles long, would deliver water to groundwater basins 
within MWD’s service area for IPR and potentially, as 
regulations are developed to facilitate this, to two MWD 
water treatment plants for DPR. The JWPCP is in close 
proximity to the Harbor System and could potentially be 
connected to create an additional source of advanced 
treated recycled water, increasing the volume and 
reliability of the recycled water supply. The RRWP also 
has the opportunity to join with the LADWP’s Operation 
NEXT program, a regional recycled water program for 
the City, to create a truly regional recycled water system 
for Southern California.
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Metro Area

Six water recycling projects and three customer 
connections are planned in the Metro Area to add 
annual demands of approximately 1,035 AFY. Almost all 

recycled water use is proposed for irrigation. LAGWRP 
will continue to meet all recycled water demands in the 
Metro Area. Exhibit 7Q summarizes near-term demands 
for the Metro Area.

Exhibit 7Q
Metro Area Near-Term Estimated Demands

Project Site

Estimated Annual 
Demand (Fully 
Operational)

Estimated Initial 
Service

Estimated Service
Fully Online

Current Phase

(AFY) Date (FYE) Date (FYE)

Metro Division 3 Bus Wash/
Yard 30 2022 2022 Planning

Griffith Park Area Expansions 2 2022 2022 Planning

Forest Lawn Expansion 
(Irrigation) 450 2021 2041 Construction

Forest Lawn Expansion (4.5 
million Tank) - Project but no 
consumption

500 2026 2041 Design

Griffith Park Nursery 13 2026 2026 Planning

North Atwater Park 40 2026 2026 Planning

Total 1,035   
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Valley Area

In the Valley Area, DCTWRP, in conjunction with 
recycled water obtained from BWRP, will provide 
recycled water for 15 potential projects and sites. These 
new uses are expected to increase recycled water use 

by an additional 30,250 AFY by FY 2044/45, with 
the majority of the new use associated with the LA 
GWR Project. These users are all located within close 
proximity to the existing recycled water systems. Exhibit 
7R summarizes the potential demands for the Valley 
Area.

Exhibit 7R
Valley Area Near-Term Estimated Demands

Project Site

Estimated Annual 
Demand (Fully 
Operational) 

Initial Service Date Estimated Service
Fully Online 

Current Phase

(AFY) Date (FYE) Date (FYE)

LA GWR Project (Initial and 
Second Phase) 11,000 2022 2027 Construction

Sepulveda Basin Sports 
Complex 54 2022 2022 Construction

North Hollywood Park 43 2023 2023 Design

North Hollywood High School 39 2022 2023 Design

Metro Orange Line at Colfax 22 2022 2022 Design

Whitnall Conservation Garden 21 2023 2023 Design

Valley Village Park 20 2023 2023 Design

North Hollywood Street 
Services Yard 14 2023 2023 Design

East Valley High School 13 2022 2023 Design

Caltrans (170 at Magnolia) 
Freeway 6 2023 2023 Design

Fulton Middle School 5 2022 2023 Design

Caltrans (170 at Chandler) 
Freeway 5 2023 2023 Design

Whitnall Dog Park 4 2023 2023 Design

Metro Orange Line at Balboa 2 2022 2022 Design

Vineland Street Medians 2 2026 2026 Planning

Total 11,250   
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Westside Area

LADWP will continue to serve new sites with projected 
use of approximately 1,495 AFY in the Westside 
Area. Planned demands include five projects and two 
customer connections. Most of the additional recycled 
water demands are attributed to industrial use at LAX 
for cooling towers. Exhibit 7S summarizes planned 
demands for the Westside Area.

LADWP, LASAN, and Los Angeles World Airports are 
collaborating to construct a 1.5 mgd Hyperion Advanced 
Water Purification Facility (HAWPF). The HAWPF will 
include MBR, RO, and advanced oxidation. Purified 
water from the HAWPF will be used for cooling towers 
at the LAX Airport Central Utility Plan, as well as dual 

plumbing in the Tom Bradley International Terminal and 
the Midfield Satellite Concourse. 

7.4.2 Groundwater Replenishment

LADWP and LASAN are continuing to implement the LA 
GWR Project at DCTWRP. For the first part of the Initial 
Phase, up to 3,500 AFY will be conveyed to the Hansen 
Spreading Grounds for percolation into the SFB. Future 
phases of the LA GWR Project will ultimately provide up 
to 30,000 AFY of recycled water to replenish the SFB. 

The Initial Phase of the LA GWR Project will spread 
recycled water at Hansen Spreading Grounds. 
Infrastructure required to implement the LA GWR Initial 

Exhibit 7S
Westside Area Near-Term Estimated Demands

Project Site

Estimated Annual 
Demand (fully 

online)
Initial Service Date Estimated Service

Fully Online 
Current Phase

(AFY) Date (FYE) Date (FYE)

LAX CTA - Long Term 
Expansion 750 2023 2031 Design

Westchester High School 35 2022 2023 Design

LAX Northside Area 1 11 2024 2024 Planning

St. Bernard High School 10 2023 2023 Planning

Loyola Marymount University 
Expansion 20 2021 2028 Construction

LAX Airport Police Facility 3 2022 2022 Design

Manchester Street Medians 
(West of Lincoln) 2 2023 2023 Planning

LAX Northside Area 2 25 2024 2024 Planning

LAX Consolidated Rent-A-Car 
Center 10 2024 2024 Planning

LAX Midfield Satellite 
Concourse 2 2022 2023 Construction

Scattergood Generating 
Station Boilers 200 2025 2025 Planning

Scattergood Generating 
Station Towers 400 2025 2025 Planning

Westchester Golf Course 
Expansion (Phase 3) 1 2021 2021 Design

Cal Portland Cement 15 2026 2026 Planning

Hyperion Irrigation Expansion 
Phases 3 & 4 10 2024 2024 Planning

Westchester Council Office 1 2026 2026 Planning

Total 1,495   
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Phase include additional treatment and facilities to 
convey product water to the spreading basins. The 54-
inch recycled water trunk line already connects to the 
Hansen Spreading Grounds, having been constructed as 
a part of the previous recycled water spreading initiative 
under the East Valley Water Recycling Project. Existing 
facilities for spreading will be repaired and upgraded. 
As part of the Initial Phase, an Ozone Demonstration 
Project is being constructed at DCTWRP to demonstrate 
the efficacy of ozone treatment for future phases. For 
the next part of the Initial Phase, a 6.7-million-gallon 
equalization tank will be constructed at DCTWRP, to 
increase the supply of recycled water available for 
spreading to up to 7,000 AFY. 

Future phases of the LA GWR Project of the LA GWR 
Project will include advanced treatment to meet 
or exceed evolving regulatory requirements, and 
may include increasing the supply of recycled water 
by recapturing flows of recycled water that flow 
through nearby lakes. Future phases may include 
the construction of injection wells and connecting 
to additional spreading grounds, such as Pacoima 
Spreading Grounds or Tujunga Spreading Grounds, 
which would require additional pipeline infrastructure.

Native stormwater recharge will continue to occur at 
the spreading grounds in conjunction with the project. 
Use of the spreading grounds could be potentially 
restricted for recycled water spreading during wet-
weather events. Currently, LADWP and the Los Angeles 
County Public Works use multiple spreading grounds 
located in the eastern portion of the SFB to recharge the 
underlying SFB with stormwater. A detailed discussion 
of the San Fernando Basin and existing recharge 
operations is provided in Chapter 5, Local Groundwater, 
and Chapter 6, Watershed Management.

Independent Advisory Panel

IPR projects, such as LA GWR, typically require an 
independent third party with scientific and technical 
expertise to provide expert peer review of key aspects 
of the project. This review can further ensure the 
technical viability of the LA GWR Project and facilitate 
the regulatory process. To accomplish this, LADWP 
awarded a contract to the National Water Research 
Institute (NWRI) to form an Independent Advisory 
Panel (IAP) to provide expert peer review of the 
technical, scientific, regulatory, and policy aspects of 
the proposed LA GWR Project, pilot project testing, and 
other potential groundwater replenishment projects 
to maximize reuse as part of the City’s Recycled Water 
Master Plan. The IAP process has provided a consistent, 
thorough, and transparent review of the proposed LA 

GWR Project and pilot testing during its development, 
as well as during the long-term implementation phase. 
Today the IAP continues to provide input on the LA 
GWR Project and the potential for direct potable reuse.

NWRI has vast experience in the organization and 
administration of the IAP processes for other agencies 
such as Orange County Water District’s Groundwater 
Replenishment System. NWRI assists the IAP process 
by assembling the IAP members, developing a detailed 
scope and approach for the IAP’s review, coordinating 
and facilitating meetings, and preparing IAP reports.

The “Independent Advisory Panel for the City of Los 
Angeles Groundwater Replenishment Project” consists 
of 12 members with scientific and/or professional 
expertise in issues related to the implementation of 
groundwater replenishment projects. The selection of 
members with different areas of expertise was based 
on the requirements of the CDPH Draft Groundwater 
Replenishment Reuse Regulations dated August 2008, 
as well as the composition of panels used by the Orange 
County Water District and the City of San Diego for the 
implementation of similar groundwater replenishment 
projects. 

NWRI convened the Independent Advisory Panel for 
the first time in October 2010 to receive introductory 
information about the recycled water program and 
groundwater replenishment project. The most recent 
meeting was in August 2018 to discuss implementation 
of the Initial Phase of the LA GWR Project, and concepts 
for future phases. The IAP is involved throughout 
the planning, permitting, design, environmental 
documentation, and implementation of the LA GWR 
Project.

Some of the activities addressed by the IAP have 
included, but are not limited to, review of the following:

•	 General approach for Recycled Water Master 
Planning; 

•	 Hydrogeology (response-retention time and in-basin 
groundwater blending);

•	 Treatment (barriers to replace the fifty-percent blend 
criteria and to meet evolving regulations);

•	 Source Control Evaluation for LA GWR;

•	 Draft Engineering Report for LA GWR; and

•	 Response to technical concerns raised by regulators 
and the public.
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7.4.3 Cost and Funding 

The capital cost of expanding the recycled water system 
to achieve the goal of 67,600 AFY by 2045 of recycled 
water through the construction of planned projects and 
the LA GWR project is estimated at $1.2 – 1.4 billion. 
Capital costs to construct the LA GWR project are 
estimated at approximately $520 million in 2020 dollars. 
The project annual operations and maintenance costs 
are estimated at $25.5 million per year in 2020 dollars. 

Unit Cost

Non-potable reuse and IPR projects are diverse and 
result in a wide range of costs to implement and 
sustain. Non-potable reuse projects present numerous 
challenges, including distance from treatment plant 
and the associated transmission pipeline construction 
costs. This is weighed against customer size and 
recycled water adaptability to a specific commercial 
site or process. The approximate range of cost for the 
planned non-potable reuse projects is estimated to be 
from $500 to $2,000 per acre-foot. This approximation 
includes capital, operation, and maintenance costs. 
Unit costs for the LA GWR project, including capital, 
operation, and maintenance costs, are estimated to be 
$1,055 per acre-foot in 2020 dollars. 

Funding

Capital costs for recycled water projects will be covered 
by the funding sources identified below, as well as other 
sources as they become available.

•	 Water Rates – LADWP water rates are the primary 
funding source for the recycled water program.

•	 Federal Funding – LADWP will pursue Federal 
funding as it becomes available. In the past LADWP 
has received funding for recycled water projects 
from the Federal Water Project Authorization and 
Adjustment Act of 1992, Public Law 102-575 (HR429), 
and the United States Bureau of Reclamation Title XVI 
Program. 

•	 State Funding – LADWP will pursue State funding 
for recycled water projects through the SWRCB and 
California Department of Water Resources (DWR), 
as it becomes available. Proposition 1, Chapter 9 
contains $625 million for grants and loans for water 
recycling projects. This funding is being administered 
through the SWRCB’s Water Recycling Funding 
Program, which also provides low-interest loans from 
the Clean Water State Revolving Fund. Proposition 
1, Chapter 7 contains $98 million for Integrated 

Regional Water Management implementation projects 
in the Los Angeles subregion (includes Ventura), 
including recycled water projects. IRWM funding is 
administered by DWR.

•	 MWD Local Resources Program Incentive – The 
Local Resources Program (LRP) provides funding for 
water recycling and groundwater recovery projects 
that prevent a new demand on MWD or displace an 
existing demand on MWD. Financial incentives vary 
based upon the incentive payment structures selected 
by the applicant. In 2018, MWD adopted three 
incentive structures with incentives ranging from 
$305 per AF to $475 per AF based upon the incentive 
terms. As of FY 2019/20, LADWP has 11 executed 
LRP agreements with MWD for recycled water 
projects, and another four that are in the application 
development process.

7.4.4 Outreach and Agency 
Coordination

Outreach with key stakeholders and the public, 
and coordination with agencies is necessary for the 
success of the City’s recycled water program. LADWP 
and LASAN initiated an extensive outreach process 
in 2009 with the formation of the Recycled Water 
Advisory Group (RWAG). The efforts of the RWAG are 
continued today through the Water System Stakeholder 
Engagement Group which held its first workshop in 
2020.

Stakeholder Process

Through the combined outreach efforts of the LADWP 
and LASAN, the City continues to promote the 
advantages and safety of recycled water use. Outreach 
strategies include briefing key influential stakeholders 
and elected officials as well as presentations to 
Neighborhood Councils and community groups. Water 
recycling staff participates in multiple community 
events and responds to public inquiries regarding the 
City’s goals and water supply challenges.

In addition, LADWP staffs continue to reach out to K-12 
schools and the community about developing the local 
water supplies with recycled water, storm water capture, 
and water conservation and use efficiency. 

At the center of the City’s outreach efforts is continued 
dialog with stakeholders. The original RWAG of 
approximately 70 stakeholder organizations with 
varied perspectives was integrated with One Water LA 
stakeholder outreach in 2016, and after the completion 
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of the One Water 2040 Plan LADWP founded the Water 
System Stakeholder Engagement Group in 2020 to 
continue dialog with stakeholders. Maintaining an open 
dialog is a key strategy in understanding the needs of 
stakeholders and keeping them substantively informed 
of policies impacting their lives. 

Agency Coordination

To maximize recycled water, use and to move forward 
with recycled water efforts, LADWP has closely 

coordinated and continues to coordinate with agencies 
at the local and state levels. Coordination is necessary 
to ensure adequate funding, identification of end-
users, adequate availability of supplies, permitting 
and regulatory approvals, and regional cooperation. 
If Federal funding opportunities become available, 
LADWP will also coordinate with the applicable Federal 
agencies. Exhibit 7T provides a summary list of agencies 
that LADWP either coordinated with or is currently 
coordinating with to maximize recycled water use.

Exhibit 7T
Recycled Water Agency Coordination

Burbank Water and Power1 Los Angeles County Public Works1

Central Basin Municipal Water District1 Metropolitan Water District of Southern California1

Glendale Water and Power1 Pasadena Water and Power1

Los Angeles County Sanitation Districts1 Water Replenishment District of Southern California1

Long Beach Water Department1 West Basin Municipal Water District1

Las Virgenes Municipal Water District1 Los Angeles Regional Water Quality Control Board

State Water Resources Control Board Los Angeles County Department of Public Health

City of Los Angeles Department of Public Works, Bureau 
of Sanitation and Environment

City of Los Angeles Department of Public Works, Bureau 
of Engineering

1. Met with agencies individually to discuss potential regional recycled water use.

Financial Incentives

LADWP also coordinates recycled water end use with 
potential customers by assisting with facility retrofits 
and public education. Recycled water is provided to 
customers at a cost less than potable water. LADWP 
implemented a new incentive program on July 11, 
2012, designed to assist with onsite retrofits to convert 
customers to the use of recycled water. 

7.4.5 Recycled Water Quality

All recycled water provided by LADWP meets, at 
minimum, 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 as discussed in 
Section 7.1. Title 22 standards are achieved with tertiary 
treatment and disinfection. For additional information 
regarding water quality produced at each source, refer 
to Section 7.2.
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8.0 Overview

Through the Operation NEXT Water Supply Program 
(Program), LADWP seeks to strengthen the City’s 
long-term resiliency and sustainability by maximizing 
water reuse from the Hyperion Water Reclamation 
Plant (HWRP) in conjunction with similar efforts at 
other reclamation plants in the city. When completed, 
advanced treated purified recycled water supplies 
(ATRW) from HWRP will further help to diversify 
the City’s water supply portfolio by augmenting 
groundwater supplies, replenishing groundwater basins, 
and providing opportunities for other potential potable 
reuse applications. 

Partnerships are in place with the City of Los Angeles 
Department of Public Works, Bureau of Sanitation 
and Environment (LASAN), the Water Replenishment 
District of Southern California (WRD), and the 
Metropolitan Water District of Southern California 
(MWD) to coordinate, develop, and evaluate a 
comprehensive list of collaborative opportunities for 
potential system interconnections and maximizing 
beneficial reuse. Ongoing planning efforts are underway 
and include a specialized technical study, stakeholder 
outreach, regulatory engagement and support, and the 
development of a governance and funding structure. 

The Program aims to support LADWP’s goal to increase 
development of local supplies and maximize water 
reuse, as detailed in Chapter 1, Introduction.

8.1 Background

LADWP anticipates continued challenges in managing 
the water system with impending seismic risks, 
increased environmental responsibilities, frequent 
extreme dry conditions, and variable hydrology. These 

challenges require a new approach in managing the 
water system and have encouraged the City to reduce 
its dependence on purchased imported water to 
improve local resiliency and sustainability.

Faced with this collection of challenges, the City seeks 
to hedge these impacts by maximizing water reuse 
through expanded groundwater production and 
potential potable reuse. Over the past several years, 
multiple studies have evaluated various scenarios on 
how to effectively use recycled water from HWRP. These 
studies include:

•	 City of Los Angeles Recycled Water Master Plan 
(2012)

•	 Hyperion Reuse Feasibility Study (2016)

•	 WRD Groundwater Master Plan (2016)

•	 One Water L.A. Plan (2018)

•	 LADWP Groundwater Development and 
Augmentation Plan (GDAP) (2020)

These studies have helped set the framework for 
LADWP’s recycling program, and identified strategies 
for increasing recycled water supply through indirect 
potable reuse (IPR) and non-potable reuse (NPR) 
applications. In particular the feasibility of developing 
advanced treatment processes at HWRP were 
considered, and the use of recycled water from HWRP 
as a means of replenishing local groundwater basins 
were evaluated. Concepts were developed upon the 
feasibility studies that involved conveying recycled 
water from HWRP to local groundwater basins, 
LADWP’s distribution system, and the Los Angeles 
Aqueduct Filtration Plant (LAAFP). Methods were also 
identified for developing local groundwater basins using 
HWRP as the source water for augmentation. 

Chapter Eight 
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The Program builds upon these earlier studies and 
efforts to help develop a holistic strategy to maximize 
recycled water use for the City of Los Angeles from 
HWRP. Current efforts include two Advanced Treatment 
Pilot Projects at HWRP (Chapter 7, Recycled Water) 
and the LADWP/WRD Joint Los Angeles Basin 
Replenishment and Extraction Master Plan (Joint 
Master Plan). The Advanced Treatment Pilot Projects 
will help inform final treatment technology and design 
recommendations to convert HWRP to an Advanced 
Water Purification Facility (AWPF). 

The second of these efforts is a partnership with WRD, 
the regional entity responsible for management and 
enhancement of groundwater basins in southern Los 
Angeles County (refer to Chapter 5, Local Groundwater 
for additional information regarding WRD). In order 
to advance shared sustainability goals, LADWP and 
WRD determined it was necessary to create the Joint 
Master Plan to evaluate projects for replenishment and 
extraction of the West Coast and Central Groundwater 
Basins with the underlying goal to improve the resilience 
and sustainability of the City’s local water supplies.

8.2 Program Objectives

The Program encompasses four key objectives that set 
the framework in accomplishing the Program’s goal 
of maximizing the beneficial reuse of this new local 
water supply to help improve long-term sustainability, 
resiliency, and reliability. Achieving this goal will provide 
LADWP with an additional tool to add to its already 
diverse water supply portfolio as part of the UWMP’s 
integrated strategy to ensure water supply reliability. 
These four objectives include the following: 

Maximize Recycled Water Production at HWRP

Currently, HWRP recycles only a fraction of its total 
influent; approximately 25 percent of its available 
supply. Once the wastewater is treated to meet permit 
requirements, all unclaimed water is then discharged 
to the ocean. In FY 2019/20, HWRP discharged 
approximately 247,000 AF of treated wastewater to 
the ocean. LADWP and LASAN have collaborated since 
1979 to increase the City’s recycled water production 
and are currently studying methods to convert the 
HWRP secondary treatment process to an AWPF, 
which includes membrane bioreactor, reverse osmosis 
(RO), and advanced oxidation technologies. These 
technologies allow recycled water to be treated to 
exceed drinking water quality standards and increase 

the City’s beneficial reuse of this vital local resource. 
HWRP will provide the source water for the Program 
and is a critical piece in accomplishing the remaining 
objectives.

Build Local Groundwater Storage

Conveying ATRW to local groundwater basins provides 
a resilient storage supply that adds operational 
flexibility and increased redundancy to LADWP’s 
water system. This supply can be used as-needed to 
supplement demand, or remain in the aquifer as storage 
for emergency use or other operational needs. Within 
the West Coast, Central, and San Fernando Valley 
Groundwater Basins, there exists approximately one 
million acre-feet of available storage capacity. The 
Program may utilize this storage potential by conveying 
ATRW to the West Coast Seawater Barrier (WCSB) 
to aid in the remediation of an existing saline plume, 
to new injection wells located throughout the Central 
Basin, and to the San Fernando Valley where existing 
spreading ground capacity can be used to replenish the 
San Fernando Valley Groundwater Basin. Each basin will 
serve an essential role in maximizing local groundwater 
storage. This will allow LADWP to maintain a reliable 
water supply in the event of emergency scenarios or 
disruptions in imported supplies.

Increase Local Water Supplies

As outlined in the previous objective, ATRW from 
HWRP may be stored in local groundwater basins 
for current and/or future needs. Existing regulations 
allow for ATRW to be recharged into groundwater 
aquifers that serve as a source of water supply for a 
public water system. This new source of groundwater 
may then be extracted and conveyed directly to the 
potable water distribution system. ATRW may also be 
conveyed directly to the LAAFP, or other parts of the 
system, where potable reuse applications may allow for 
ATRW to be integrated with existing water supplies as 
a supplemental source water (see Chapter 7, Recycled 
Water). While there are currently no regulations in 
place for this potable reuse application, Assembly Bill 
574, as codified in Water Code Section 13560 et seq., 
requires the State Water Resources Control Board to 
adopt uniform regulations by December 2023. Once 
materialized, these regulations may allow for recycled 
water to be placed directly at the beginning of the City’s 
water distribution system, providing a new local water 
supply that can serve a vast majority of the City. These 
potable reuse applications increase local water supplies 
and the overall reliability of this new local resource 
(Exhibit 8A).
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Collaborate with Regional Partners

MWD is currently developing their Regional Recycled 
Water Program (RRWP) in partnership with the Los 
Angeles County Sanitation Districts (LACSD) at the 
Joint Water Pollution Control Plant (JWPCP) in Carson, 
California. Similar to LADWP’s partnership with LASAN 
at HWRP, the RRWP will advance treat wastewater at 
JWPCP for use in the region’s groundwater basins and 
industrial facilities, with potential future potable reuse 
applications.

On July 16, 2019, LADWP and MWD entered into a Letter 
of Intent (LOI) to collaborate in the development and 
utilization of ATRW produced from their respective 
facilities. The LOI represents an opportunity for a 
potential water exchange between the water sources 
produced by each program, either along MWD’s 
planned conveyance system or at the Jensen Water 
Filtration Plant immediately adjacent to LAAFP. This 
potential for a water exchange would add flexibility 
and redundancy to both agency’s programs and could 
benefit the region holistically. 

8.3 Program Strategy

The magnitude of the Program presents many unique 
challenges, as well as innovative collaboration strategies 
and opportunities for successful implementation. These 
challenges are categorized as phasing, regulatory, 
technical, financial, political, and institutional.

Phasing

Challenge: Estimating the timeframe for full conversion 
to advanced treatment at HWRP, including the amount 
of recycled water available and associated infrastructure 
necessary to convey it.

Strategy: Continue to work in partnership and closely 
collaborate with LASAN to ensure that Program phasing 
will be consistent with the upgrades at HWRP, and that 
the conveyance infrastructure is built and ready to begin 
taking water from HWRP once it’s available.

Regulatory

Challenge: Uncertainty that uniform potable reuse 
regulations, set to be adopted by December 31, 2023, 
will cover all potable reuse applications. 

Strategy: Work closely with the State Water Resources 
Control Board, Division of Drinking Water in developing 
potable reuse regulations and use the current Pilot 
Projects at HWRP to demonstrate and inform the 
effectiveness of new innovative technology. 

Technical

Challenge: Complexities of integrating this new 
supply source into the existing distribution system, 
identifying alignments for conveyance pipelines, 
and constructability considerations for Program 
infrastructure. These challenges apply to all Program 
components, including those associated with the 
conversion at HWRP and will require ongoing technical 
analysis to resolve.

Exhibit 8A
Operation NEXT Potential Potable Reuse Applications
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Fernando Valley Groundwater Basin. Each basin will serve an essential role in maximizing local groundwater storage. 
This will allow LADWP to maintain a reliable water supply in the event of emergency scenarios or disruptions in imported 
supplies. 

Increase Local Water Supplies 
As outlined in the previous objective, ATRW from HWRP may be stored in local groundwater basins for current and/or 
future needs. Existing regulations allow for ATRW to be recharged into groundwater aquifers that serve as a source of 
water supply for a public water system. This new source of groundwater may then be extracted and conveyed directly 
to the potable water distribution system. ATRW may also be conveyed directly to the LAAFP, or other parts of the 
system, where potable reuse applications may allow for ATRW to be integrated with existing water supplies as a 
supplemental source water (see Chapter 7, Recycled Water). While there are currently no regulations in place for this 
potable reuse application, Assembly Bill 574, as codified in Water Code Section 13560 et seq., requires the State 
Water Resources Control Board to adopt uniform regulations by December 2023. Once materialized, these regulations 
may allow for recycled water to be placed directly at the beginning of the City’s water distribution system, providing a 
new local water supply that can serve a vast majority of the City. These potable reuse applications increase local water 
supplies and the overall reliability of this new local resource (Exhibit 8A). 
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Strategy: Continued engineering analysis and 
implementation of new technologies throughout 
Program infrastructure will allow further development 
and utilization of local groundwater basins. New 
operating plans and standards will help integrate this 
new water supply into the existing distribution system.

Financial, Political, and Institutional

Challenge: The Program will also require an extensive 
financial support framework and involve partnerships 
with local agencies for cost sharing wherever applicable, 
with considerations to impacts on the LADWP Rate 
Payer. This may lead to political and institutional 
challenges, which also requires extensive outreach 
and stakeholder engagement to align local water 
supply goals with other City agencies. As such, LADWP 
continues to collaborate with local municipalities 
and agencies to establish and maintain regional 
collaboration.

Strategy: Develop a financial support framework to work 
closely with the Program’s phasing strategy and ensure 
appropriate integration into LADWP’s rate structure. 

Establish and strengthen regional relationships, as well 
as potential funding partnerships. Continue to work 
closely with all stakeholders, local City agencies and 
municipalities, and the various neighborhood Council 
Groups and City Council Districts.

8.4 Program Implementation 

Given the magnitude of the Program, thoroughly 
analyzing alternatives and scheduling of distinct, but 
interrelated projects, will be critical for successful 
implementation. These efforts will allow for parallel 
delivery of key Program components and will require 
close coordination among all Program partners 
to ensure consistent completion of all Program 
components.

Alternatives Analysis

A set of Program alternatives tool was developed 
to objectively evaluate critical components of the 
Program including consideration of cost per acre-foot, 
operational flexibility, wet-year flexibility and building 
storage, institutional arrangement/regional benefit, 

Los Angeles Aqueduct Filtration Plant
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public support, permitting and regulatory pathway, and 
potential project phasing. Each category serves as a 
building block in providing a reliable, sustainable, and 
resilient water supply. 

Component Implementation

Scheduling of Program components considers:

•	 HWRP’s conversion to an AWPF, while continuing to 
provide required wastewater treatment and meet 
discharge requirements.

•	 Conveyance to deliver ATRW to the several areas 
within and adjacent to LADWP’s service area 
including WCSB, Central Basin, and San Fernando 
Valley for replenishment and includes routing to 
LAAFP for potable reuse applications.

•	 Infrastructure to extract replenished groundwater and 
convey it into LADWP’s existing potable distribution 
system.

•	 Interconnection with MWD at its Jensen Water 
Filtration Plant in Sylmar and/or RRWP Backbone 
System.

Additional analysis will be conducted to determine 
optimal phasing of these components. 

8.5 Environmental Considerations

Programmatic environmental studies to comply with 
CEQA are currently being conducted and are required 
prior to the start of construction. The Programmatic 
Environmental Impact Report (PEIR) was initiated in 
February 2020 and is anticipated to be completed 
by 2022. Consideration will be given to approval 
for spreading and injection facilities, groundwater 
extraction facilities, pipeline construction, and 
potable reuse applications. The PEIR will require close 
coordination with LASAN regarding the conversion 
at HWRP, identification of regulatory agencies, 
and development of strategies for engagement 
with regulators. This approach will help to facilitate 
permitting of the various aspects of the Program.

8.6 Funding Opportunities 

Generally, the funding strategy includes the acquisition 
of State and Federal grants, loans, and collaboration 
with other agencies to leverage existing infrastructure. 
Additionally, securitization will play a role.

Potential funding programs include: 

•	 Clean Water State Revolving Fund Program

•	 Infrastructure State Revolving Fund (ISRF) Program

•	 Title XVI Reclamation and Reuse Program

•	 Water Infrastructure Finance and Innovation Act 
(WIFIA)

•	 Integrated Regional Water Management (IRWM) 
Program

•	 California Governor’s Office of Emergency Services/
Federal Emergency Management Agency (OES/
FEMA) Hazard Mitigation Assistance (HMA) Program 

•	 MWD Local Resource Program (LRP)

•	 Future unidentified Water Bond Measures

Where feasible, efforts will be made to leverage other 
City programs. Examples include potential partnerships 
with the Department of Recreation and Park’s 50 
Parks Initiative and the Economic and Workforce 
Development Department for new or existing co-
located facilities. If deemed necessary, cost recovery 
associated with National Contingency Plan (NCP) 
groundwater remediation could also provide a potential 
funding source. Program costs will be incorporated 
into LADWP’s Capital Improvement Program (CIP) and 
prioritized along with other large projects and programs 
in the coming years. All remaining costs will likely be 
covered by the Water Revenue Fund through a rate 
action, with consideration to the financial impacts on 
LADWP customers.

8.7 Communications Plan

A robust communications and outreach plan will 
be necessary to define communication needs and 
engage the public and all stakeholders on the Program 
goals and benefits to the community. This will be an 
opportunity to incorporate public education throughout 
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every aspect of the Program and develop grassroots 
advocacy within the community. The plan will include 
distribution of all public Program information and 
thorough management of the stakeholder process by 
communicating relevant information and resolving 
issues in an appropriate manner. Outreach will be 
consistent with the CEQA process to establish the 
communication needs of all stakeholders.

8.8 Next Steps

Moving forward, there are a number of 
recommendations for next steps to further this 
Program, including continued collaboration with 
Program partners and development of associated 
agreements. A more in-depth internal hydraulic 
analysis will be conducted to better understand system 
demands, particularly in the Central, West Coast, and 
San Fernando Groundwater Basins. Implementation 
of a pilot or demonstration scale injection well(s) 

study will be required to better characterize injection 
and extraction potential in the Central Basin and 
surrounding areas. To support injection/extraction well, 
treatment, and conveyance infrastructure, subsequent 
to the PEIR, LADWP will investigate and seek real estate 
to accommodate construction and development of all 
Program components. Furthermore, as the Program 
nears the end of the planning stage, in fiscal year 2024-
25, a more refined cost-estimate will be developed.

The Operation NEXT Water Supply Program will help 
to secure the long-term sustainability of the City’s local 
groundwater resources by helping to replenish the 
Central, West Coast, and San Fernando Groundwater 
Basins, while supplementing potable supplies. Through 
this program, LADWP can optimize the City’s overall 
water supply portfolio, enhance system resilience, 
and utilize up to an additional one million AF of local 
storage.

2020 Urban Water Management Plan for the Los Angeles Department of Water & Power8-6



9.0 Overview

As a member agency of the Metropolitan Water District 
of Southern California (MWD), the City of Los Angeles 
(City) through LADWP purchases water to supplement 
its supplies from local groundwater, the Los Angeles 
Aqueduct (LAA), and recycled water. LADWP has 
historically purchased supplemental supplies from MWD 
to help meet the City’s demands. Between fiscal year 
ending (FYE) 2016 and 2020, MWD purchased water 
accounted for approximately 42 percent of the City’s 
total water supply. While the City plans to improve 
its water supply reliability through investments in 
additional local supply development and conservation, 
it has made significant investments in MWD and will 
continue to rely on the wholesaler to meet current and 
future supplemental water needs. Additional detail of 
MWD’s water supplies can be found in MWD’s 2020 
Urban Water Management Plan (UWMP) which can be 
found at http://www.mwdh2o.com/AboutYourWater/
Planning/Planning-Documents.

MWD is the largest water wholesaler for domestic 
and municipal uses in California, providing over 19.2 
million people with an average of 1.7 billion gallons of 
water per day to a service area of approximately 5,200 
square miles. MWD was formed by the MWD Act and 
exists pursuant to this statute, which was enacted by 
the California Legislature in 1927.  MWD’s purpose is to 
develop, store, and distribute water to meet the current 
and future supplemental water needs of Southern 
California. In 1928, MWD was incorporated as a public 
agency following a vote by residents in 13 cities in 
Southern California. Operating solely as a wholesaler, 
MWD owns and operates the Colorado River Aqueduct 
(CRA), is a contractor for water from the California 
State Water Project (SWP), manages and owns in-basin 
surface storage facilities, stores groundwater within the 
basin via contracts, engages in groundwater storage 

outside the basin, and conducts water transfers to 
provide additional supplies for its member agencies. 
Today, MWD has 26 member agencies consisting of 11 
municipal water districts, one county water authority, 
and 14 cities, including the City.

9.0.1 History

Initially formed to import water into the Southern 
California region, MWD’s first project was to build the 
CRA to import water from the Colorado River. The City 
provided the capital dollars to initiate and complete 
land surveys of all proposed alignments for the CRA. 
Construction was financed through $220 million in 
bond sales during the Great Depression. Ten years 
after initiating construction, Colorado River water 
reached Southern California in 1941. To meet further 
water demands in the Southern California region, 
MWD contracted with the California Department of 
Water Resources (DWR) in 1960 for almost half of the 
SWP’s water supplies, which are delivered from the 
San Francisco Bay and Sacramento-San Joaquin River 
Delta (Bay-Delta) region into Southern California via 
the California Aqueduct. Construction of the California 
Aqueduct was financed as part of the $1.75 billion 
bond measure passed by the Burns-Porter Act in 1960. 
Deliveries of SWP water were first received in 1972.

9.0.2 Governance

MWD is governed by a Board of Directors composed 
of 38 individuals with a minimum of one representative 
from each of MWD’s 26 member agencies. The 
allocation of the directors and voting rights are 
determined by each agency’s assessed valuation. As 
of August 2020, the City has five Directors on MWD’s 
Board and a 20.93 percent of the voting weight. MWD’s 
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Administrative Code defines various tasks which the 
MWD Board has delegated to MWD staff. A General 
Manager oversees MWD staff. The General Manager, 
General Auditor, General Counsel, and Ethics Officer 
serve under direction and authority given directly by the 
MWD Board. 

9.0.3 Service Area

Originally serving an area of approximately 625 square 
miles in 1941 when water service began, MWD’s service 

area has grown to approximately 5,200 square miles 
serving over 19 million people through its 26 member 
agencies. MWD’s service area covers portions of Los 
Angeles, Ventura, Orange, Riverside, San Bernardino, 
and San Diego counties as depicted in Exhibit 9A. 
MWD member agencies serve 152 cities and 89 
unincorporated communities. Member agencies provide 
wholesale, retail, or a combination of wholesale and 
retail water sales in their individual service territories.

9.0.4 Major Infrastructure

MWD delivers approximately 4,300 AF per day of 
treated and untreated water to its member agencies 
through its vast infrastructure network. Major facilities 
include the CRA, pumping plants, pipelines, treatment 

plants, reservoirs, and hydroelectric recovery power 
plants. A summary of the major facilities and capacities 
are provided in Exhibit 9B. Exhibit 9C illustrates the 
geographic locations of the facilities.

Exhibit 9A 
MWD Service Area
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Exhibit 9A  
MWD Service Area  

 
Courtesy of the Metropolitan Water District of Southern California
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Exhibit 9B
Major MWD Facilities Summary

Facility Units Capacity

Colorado River Aqueduct

        Aqueduct 242 miles 1.3 million AFY

        Pumping Plants 5 plants 1,617 feet of total lift

Distribution Pipelines

        Distribution Pipelines/Tunnels 830 miles  

Water Treatment Plants

        Joseph Jensen  750 mgd

        Robert A. Skinner  350 mgd

        F.E. Weymouth  520 mgd

        Robert B. Diemer  520 mgd

        Henry J. Mills  220 mgd

        Total Treatment Capacity  2,360 mgd

Reservoirs

        Diamond Valley Lake  810,000 AF

        Lake Matthews  182,000 AF

        Lake Skinner  44,000 AF

        Copper Basin  24,200 AF

        Gene Wash  6,300 AF

        Live Oak  2,500 AF

        Garvey  1,600 AF

        Palos Verdes  1,100 AF

        Orange County  212 AF

        Total Reservoir Capacity  1,072,000 AF

Hydro Plants

        Hydroelectric Recovery Plants 16 plants 131 megawatts
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9.1 Supply Sources

Colorado River supplies, State Water Project supplies, 
water transfers, and storage and exchange programs 
together comprise MWD’s total system water supply 
sources. These sources provide supplemental water to 
meet the demands in Ventura, Los Angeles, Riverside, 
Orange, San Bernardino, and San Diego Counties.

9.1.1 Colorado River 

The Colorado River forms California’s border with 
Arizona to the east. The drainage area in California that 
contributes water to the Colorado River is relatively 
small and has an arid climate. Accordingly, California has 
no major tributaries contributing water to the Colorado 
River. 

The Colorado River Board of California (CRB) is the 
California state agency given authority to protect the 
interests and rights of the state and its residents in 
matters pertaining to the Colorado River. The CRB is 
comprised of 10 gubernatorial appointees representing 
the LADWP, MWD, San Diego County Water Authority, 

Palo Verde Irrigation District, Coachella Valley 
Water District, Imperial Irrigation District, California 
Department of Water Resources, California Department 
of Fish and Wildlife (CDFW), and two public members.

9.1.1.1 The Law of the River 

As Watermaster, the Secretary of the Interior is vested 
with the responsibility to manage the mainstream 
waters of the Colorado River pursuant to applicable 
federal law. This responsibility is carried out consistent 
with a body of documents referred to as the “Law of 
the River”. Water rights to Colorado River water are 
governed by a complex collection of federal laws, 
state laws, a treaty with Mexico, other agreements 
with Mexico, Supreme Court decrees, contracts with 
the Secretary of the Interior, interstate compacts, 
and administrative actions at the federal and state 
levels. Collectively, these documents and associated 
interpretations are commonly referred to as the “Law 
of the River” and govern water rights and operations 
on the Colorado River. Particularly notable among 
these documents include: The Colorado River Compact 
of 1922, The Boulder Canyon Project Act of 1928, The 
California Seven Party Agreement of 1931, The 1944 
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Treaty, The 1963 United States Supreme Court Decision 
in Arizona v. California, The 1964 United States Supreme 
Court Decree in Arizona v. California, The Colorado River 
Basin Project Act of 1968, and the 2019 Colorado River 
Basin Drought Contingency Plans.

The Colorado River Compact of 1922 apportioned 
7.5 million acre-feet (MAF) each to both the Lower 
Basin and Upper Basin annually. California is within 
the Lower Basin along with Arizona and Nevada. The 
Boulder Canyon Project Act of 1928 stipulates that 
California is required to limit Colorado River water use 
to 4.4 MAF annually plus one half of the excess water 
unapportioned. The 2019 Colorado River Basin Drought 
Contingency Plans reduce risks from ongoing drought 
and require states to contribute defined volumes of 
water when lake elevations drop below certain levels. 
Through the plans, the Lower Basin states commit to 
reducing amount of water withdrawals from Lake Mead 
during times of shortage.

9.1.1.2 Colorado Supply Reliability 

In 2000-2004, the Colorado River Basin experienced 
severe dry conditions. These dry conditions have 
continued throughout the past two decades, with 
precipitation slightly below average and runoff below 
average in two out of every three years. The long-
term outlook of Lake Mead is for continued decline 
of the reservoir level, which could reduce the amount 
of Colorado River water currently available to MWD. 
In accordance with the Drought Contingency Plan, a 
shortage will be triggered if Lake Mead elevation drops 
below 1,075 feet.

The reliability of CRA water for MWD has decreased 
over time due to dry conditions and other factors. 
Historically, California had used up to 5.4 million 
AFY of water as Arizona and Nevada were not using 
their normal apportionments of Colorado River 
water and surplus water was made available by the 
Secretary of the Interior. The 1964 Decree and the 
2006 Consolidated Decree of the US Supreme Court in 
Arizona v. California confirmed California’s allocation 
was limited to 4.4 MAF annually. As a result, MWD 
can now only rely on its fourth priority allocation of 
550 thousand acre-feet (TAF) annually. Prior to this, 
MWD was able to satisfy its fifth priority allocation 
with Nevada and Arizona’s unused water. However, in 
1985, Arizona began increasing deliveries to its Central 
Arizona Project, reducing the availability of unused 
apportionment to fill MWD’s fifth priority. 

Because of extended dry conditions on the Colorado 
River system and Arizona and Nevada using their 
full apportionment, the U.S. Secretary of the Interior 
asserted that California must come up with a plan 
to live within its 4.4 MAF apportionment, plus any 
available surplus water. Therefore, users from California 
developed California’s Colorado River Water Use Plan 
(California Plan). The users included: MWD, Palo Verde 
Irrigation District (PVID), Imperial Irrigation District (IID), 
and Coachella Valley Water District (CVWD). This plan 
identifies actions that California will take to operate 
within its 4.4 million acre-foot entitlement. 

A component of the California Plan was completion 
of the Quantification Settlement Agreement (QSA) in 
2003, which established baseline water use for each 
California party with Colorado River water rights. Key to 

Hoover Dam in Nevada
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the agreement is the quantification of IID at 3.1 MAF and 
CVWD at 330 TAF. 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. On November 
5, 2003, IID filed a validation action in Imperial County 
Superior Court, seeking a judicial determination that 
the thirteen agreements associated with the QSA are 
valid, legal, and binding. Other lawsuits were also filed 
challenging the execution, approval, and subsequent 
implementation of the QSA on various grounds.  All 
of the QSA cases were coordinated in the Sacramento 
County Superior Court.  After more than a decade 
of litigation, the final challenges to the QSA were 
dismissed, and the agreements were upheld. MWD’s 
existing conservation, land fallowing, and transfer 
programs for Colorado River supplies are independent 
of the QSA.

9.1.1.3 Water Quality Issues

Water quality issues for Colorado River supplies cover 
high salinity levels, perchlorate, nutrients, uranium, 
and hexavalent chromium (chromium-6). High salinity 
levels present the most significant issue and the only 
foreseeable water quality constraint for the Colorado 
River supply. MWD expects its source control programs 
for the CRA to adequately address other water quality 
issues, including constituents of emerging concern 
such as N-Nitrosodimethylamine, pharmaceuticals 
and personal care products, microplastics, per- and 
polyfluoroalkyl substances (PFAS), and 1,4-Dioxane. 
MWD has also bolstered its water security measures 
across all of its operations since 2001, including an 
increase in water quality tests. 

9.1.2 State Water Project

MWD began receiving water from the SWP in 1972. 
MWD is the largest of the 29 SWP contractors, holding 
a contract for 1.912 MAF per year, or 46 percent of 
the total contracted amount of the project’s 4.173 
MAF ultimate delivery capacity. Variable hydrology, 
environmental issues, and regulatory restrictions in the 
San Francisco Bay and Sacramento-San Joaquin River 
Delta (Bay-Delta) have periodically reduced the quantity 
of water that the SWP delivers to MWD. 

9.1.2.1 Major State Water Project Facilities

The SWP is owned by DWR, delivering water to two-
thirds of the population of California and 750,000 acres 
of farmland. The SWP system consists of over 700 miles 
of aqueduct, 36 storage facilities including reservoirs 
and lakes, and 26 power and pumping plants. Exhibit 
9D illustrates the location of major SWP facilities. SWP 
facilities originate in Northern California at Lake Oroville 
on the Feather River. Water released from Lake Oroville 
flows into the Feather River, goes downstream to its 
confluence with the Sacramento River, and then travels 
into the Bay-Delta. Water is pumped from the Bay-
Delta region to contractors in areas north and south 
of the San Francisco Bay and south of the Bay-Delta. 
SWP deliveries consist solely of untreated water. In 
addition to delivering water to its contractors, the SWP 
is operated to improve water quality in the Bay-Delta 
region, control flood waters, and provide recreation, 
power generation, and environmental enhancement. 

MWD receives SWP water at three locations: Castaic 
Lake in Los Angeles County, Devil Canyon Afterbay in 
San Bernardino County, and Box Springs Turnout at 
Lake Perris in Riverside County. In addition, MWD has 
flexible storage rights at Lake Perris at the terminus of 
the East Branch of the SWP and at Castaic Lake at the 
terminus of the West Branch.

2020 Urban Water Management Plan for the Los Angeles Department of Water & Power9-6



Exhibit 9D
Current and Projected Facilities of the State Water Project
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Exhibit 9F 
Current and Projected Facilities of the State Water Project 

Courtesy of the Metropolitan Water District of Southern California
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9.1.2.2 Contract Allocations

Contract allocations, also known as entitlements, 
for SWP contractors are provided by DWR in a table 
commonly referred to as “Table A”. Allocations are 
based on the original projected SWP maximum 
yield of 4.173 MAF. Table A is a tool used by DWR to 
allocate fi xed and variable SWP costs and yearly water 
entitlements to the contractors. Table A contract 
amounts do not refl ect actual deliveries a contractor 
should expect to receive. MWD has a Table A contract 
amount of 1.912 MAF. MWD’s full Table A contract 
amount was last made available to MWD in 2006.

DWR annually approves the amount of contract 
allocations SWP contractors will receive. The contract 
allocation amount received by contractors varies based 
on contractor demands and projected available water 
supplies. Contractors’ requests for portions of their 
entitlements cannot always be met. Variables impacting 
projected water supplies include snowpack in the Sierra 
Nevada, capacity available in reservoirs, operational 
constraints, and demands of other water users. 
Operational constraints include pumping restrictions 
related to fi sh species listed as either threatened or 
endangered under the federal or state Endangered 
Species Acts. In some years there are shortages, and 
in other years, surpluses. In 2014, SWP contractors 
received only fi ve percent of their SWP contract 
allocations, a historic low. In 2017, SWP contractors 
received 85 percent of their SWP contract allocations, 
the highest since 2006.  Most recently, DWR reduced 
SWP contract allocations from ten percent to fi ve 
percent in March 2021.

DWR bi-annually prepares the State Water Project 
Delivery Reliability Report to provide contractors 
with current and projected water supply availability 
for the SWP. In August 2019, DWR released the 2019 
State Water Project Delivery Capability Report. The 
2019 Delivery Capability Report provides State Water 

Project delivery capabilities factoring in climate change, 
sea level rise, current regulations, and water use 
assumptions upstream of the Delta. 

In addition to MWD’s Table A amount, MWD has long-
term agreements in place to obtain additional SWP 
supplies through fi ve other programs listed below:

• Article 21 

• Turnback Pool

• Yuba River Accord

• San Luis Carryover Storage

• Desert Water Agency (DWA) and Coachella Valley 
Water District (CVWD) Table A Transfer

MWD also engages in short-term transfer agreements 
using SWP facilities to bolster supplies as opportunities 
become available, as discussed in the Groundwater 
Storage and Transfers sub-section. Historically, MWD 
has obtained transfers through the Governor’s Water 
Bank, Dry-Year Purchase Programs, and the State Water 
Contractors Water Transfer Program.

MWD  projects their supply capability to be 1.761 MAF 
through its SWP supplies in 2045 under average 
conditions (1922 – 2017 hydrology). This projection 
includes SWP-related groundwater storage and water 
transfer programs. Excluding SWP-related groundwater 
storage and water transfer programs, current programs 
are expected to result in  1.521 MAF under average 
conditions; while under multi-year dry conditions (1988 
– 1992 hydrology) and single-dry year conditions (1977 
hydrology), MWD expects to receive only  628 TAF and 
 416 TAF, respectively.

9.1.2.3 Water Quality Issues

Water quality issues for SWP supplies include 
disinfection byproduct precursors such as total organic 
carbon (TOC), bromide,  low alkalinity  arsenic, and 
nutrient levels. Other constituents of emerging concern 
include N-Nitrosodimethylamine, pharmaceuticals 
 personal care products, microplastics,  PFAS,  and 
1,4-Dioxane. TOC and bromide in SWP water present 
the greatest water quality issues and have restricted 
MWD’s ability to use SWP water at various times, as 
the contaminants form disinfection byproducts during 
water treatment processes. MWD has upgraded 
treatment processes to ozone disinfection at four 
of MWD’s treatment plants to reduce formation of 
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disinfection byproducts and lift potential restrictions 
on SWP water usage. MWD requires low salinity levels 
of SWP water to meet blending requirements for CRA 
water, and therefore, any increase in salinity levels in 
SWP supplies is a concern to MWD. 

MWD has supported the expansion of DWR’s Municipal 
Water Quality Investigations Program beyond its 
Bay-Delta core water quality monitoring and studies 
to include enhanced water quality monitoring and 
forecasting of the Delta and SWP.

MWD is utilizing its water supply portfolio options to 
conduct water quality exchanges to reduce TOC and 
bromide. MWD has stored SWP water during periods 
of high water quality in groundwater storage basins for 
later use when SWP is at a lower water quality. These 
storage programs were initially designed to provide 
water during dry SWP conditions, but a few of these 
programs are now operated for dual-purposes. 

TOC and bromide in high concentrations lead to the 
formation of disinfection byproducts when source 
water is treated with disinfectants, such as chlorine. 
Agricultural drainage to the Bay-Delta and seawater 
commingling with Bay-Delta supplies increases these 
contaminants. Ozone disinfection combined with pH 
control and chloramines is a very effective treatment 
to control for bromate. MWD has completed upgrades 
to use ozone as the primary disinfectant at all five 
of MWD’s treatment plants. Additionally, LADWP 
purchases untreated SWP water for treatment at its Los 
Angeles Aqueduct Filtration Plant (LAAFP) which uses 
chloramine and ultraviolet light disinfection to control 
bromate formation. 

9.1.2.4 Bay-Delta Issues

The Bay-Delta is a major waterway at the confluence 
of the Sacramento and San Joaquin rivers, serving 
multiple and at times conflicting purposes, exacerbated 
during dry years when water to meet the needs of 
both people and the environment is in short supply. 
Approximately two-thirds of Californians receive at least 
a portion of their water from the Bay-Delta. Almost 
all water delivered via the SWP to Southern California 
must pass through the Bay-Delta. Runoff from more 
than 40 percent of the state is also conveyed through 
the Bay-Delta forming the eastern edge of the San 
Francisco Bay’s estuary. A large portion of the Bay-
Delta region lies below sea level and is protected by 
more than 1,100 miles of levees to prevent flooding. 
Deterioration of the Bay-Delta ecosystem coupled with 
infrastructure concerns, hydrologic variability, climate 

change, litigation, regulatory restrictions, and previously 
discussed water quality issues have resulted in supply 
reliability challenges for SWP contractors who depend 
upon the Bay-Delta for water supplies. 

Former California Governor Arnold Schwarzenegger 
established the Delta Vision process in 2006 to 
address ongoing Bay-Delta conflicts through long-term 
solutions. As a result of legislation following the Delta 
Vision, a Delta Plan was adopted in 2013. The Delta 
Plan includes binding regulations as well as nonbinding 
recommendations intended to ensure progress in areas 
such as water supply reliability, ecosystem restoration, 
water quality, flooding, and the economic health of the 
Bay-Delta. The Bay Delta Conservation Plan (BDCP) 
was also developed as a joint effort of state and federal 
fish agencies; state, federal, and local water agencies; 
environmental organizations; and other parties with 
the goal of providing for both improvements in water 
reliability through securing long-term permits to 
operate the SWP and species/habitat protection in the 
Delta. In 2015, two projects, the California WaterFix 
and California EcoRestore, were proposed to replace 
the existing BDCP.  The Delta Conveyance Design and 
Construction Authority (DCA) was formed in 2018 to 
help design and develop the proposed WaterFix project.

In February 2019, Governor Gavin Newsom announced 
his support of a one-tunnel approach to water 
conveyance in the Delta, the Delta Conveyance Project 
(DCP). The DCP replaced the WaterFix project, the 
previous two-tunnel approach to water conveyance 
in the Delta. The DCP will develop new diversion 
and conveyance facilities in the Delta to protect the 
reliability of the State Water Project. The DCP is also 
listed as a priority in the Governor’s Water Resiliency 
Portfolio. The DCA, along with the Department of 
Water Resources, is conducting engineering and design 
planning activities for the DCP.

9.1.3 In-Basin Storage 

In-basin storage facilities play a key role in maintaining 
MWD’s reliability during droughts or other imported 
water curtailments and emergency outages. In-basin 
storage facilities consist of surface reservoirs and 
contracted groundwater basin storage. Conjunctive use 
of surface reservoirs and groundwater basins was first 
initiated by MWD in the 1950s. Long-term storage goals 
for in-basin storage facilities were established in MWD’s 
Water Surplus and Drought Management (WSDM) Plan. 
The WSDM Plan allows storage for hydrology variances, 
water quality, and SWP and CRA issues.  
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MWD has established emergency in-basin storage 
requirements based on a major earthquake that could 
potentially cut off all supplies for six months from all 
aqueducts serving the region: the CRA, both SWP 
branches, and LADWP’s LAA. Under this scenario, 
MWD would maintain deliveries by suspending 
interruptible deliveries, implementing mandatory 
water use reductions of 25 percent of normal-year 
demands, making available water from surface reservoir 
and groundwater supplies stored as part of MWD’s 
interruptible supply program, and implementing full 
local groundwater production. MWD’s emergency 
storage requirement is a function of projected demands 
and varies with time. 

9.1.3.1 Surface Reservoirs

MWD owns and operates seven in-basin surface 
storage reservoirs. Four of the reservoirs, Live Oak, 
Garvey, Palos Verdes, and Orange County, are used 
for regulatory purposes and do not provide drought 
or emergency storage. Additionally, MWD owns and 
operates two reservoirs, Copper Basin and Gene Wash, 
along the CRA outside of the basin for system regulation 
purposes. Outside its basin, MWD has 1.5 MAF of 
storage rights in Lake Mead on the Colorado River 
pursuant to its intentionally created surplus agreement 
with the USRB. MWD also has storage rights in DWR’s 
SWP terminal reservoirs, Lake Perris and Castaic Lake, 
as previously discussed. The total capacity of all in-basin 
surface reservoirs, inclusive of the rights in the terminal 
reservoirs, is 1.26 MAF, as itemized in Exhibit 9E.

MWD operates its three main storage reservoirs, 
Diamond Valley Lake, Lake Skinner and Lake Mathews, 
for dry-year, emergency, and seasonal storage. 
Under an average-year scenario for 2045 (1922-2017 

hydrology), 804 TAF per year of in-basin surface 
storage is projected to be available, exclusive of 
emergency supplies, as shown in Exhibit 9F.

Exhibit 9E
MWD’s In-basin Surface Reservoir Capacity

Reservoir Capacity (AF)

Dry Year/Emergency/Seasonal Storage Purposes  

        Diamond Valley Lake 810,000

        Lake Mathews 182,000

        Lake Skinner 44,000

        Lake Perris (Storage Rights)1 65,000

        Castaic Lake (Storage Rights)1 153,940

        Subtotal 1,254,940

Regulatory Purposes  

        Live Oak, Garvey, Palos Verdes, and Orange County 3,500

Total Reservoir Capacity 1,258,440
1. MWD holds storage rights for flexible use in DWR terminal storage facilities, Lake Perris and Castaic Lake. In addition, MWD has emergency storage of 381 TAF in   		
  DWR’s reservoirs.
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MWD has a total surface storage of 1,630 TAF. It 
reserves a portion of its in-basin surface reservoir 
storage capacity for emergencies. MWD’s emergency 
surface reservoir storage portfolio is split between 
storage in its three main reservoirs and DWR reservoirs. 
MWD’s emergency storage capacity, based on demands 
for 2045, is forecast to be approximately 817 TAF. 
Approximately 436 TAF is projected to be stored in 
MWD’s facilities and the balance of 381 TAF in DWR’s 
facilities. The balance of available storage capacity, 812 
TAF, is for dry-year and seasonal storage. 

Any additional reservoir capacity is used for seasonal 
storage and system operations. Seasonal storage is 
required to meet peak demands. MWD incorporates 
reserves of five percent into reservoir operations to 
account for imported water transmission infrastructure 
maintenance that would restrict or temporarily halt 
imported water flows. 

9.1.3.2 Contracted Groundwater Basin 
Storage

To improve reliability, MWD engages in contracted 
groundwater basin storage within the basin area. 
MWD has worked with local water agencies to increase 
groundwater storage and has implemented conjunctive 
water use through various programs. Groundwater 
storage occurs using the following methods:

•	 Direct delivery – Water is delivered directly by MWD 
to local groundwater storage facilities through the use 
of injection wells and spreading basins.

•	 In-lieu delivery – Water is delivered directly to 
a member agency’s distribution system and the 

member agency uses the delivered water and forgoes 
pumping, allowing water to remain in storage.

MWD engages in two main types of storage programs: 
cyclical and conjunctive use. These programs are 
designed to deliver water to agencies prior to the actual 
need for the demands, allowing MWD to store supplies 
for use in dry years. Since 2007, MWD has used these 
programs to address SWP shortages. MWD provides 
financial incentives and funding to assist agencies with 
developing storage programs. 

In November 2015, MWD Board of Directors approved 
a joint study with Sanitation Districts of Los Angeles 
County on the feasibility of a regional recycled 
water project to purify and reuse wastewater for 
the recharge of groundwater basins and to augment 
water supplies within the Southern California 
region. The study included a demonstration plant 
completed in October 2019 to verify treatment design 
parameters for a full-scale project, a feasibility study 
to determine the parameters of the delivery system, 
and a comprehensive finance plan. In November 2020, 
MWD Board of Directors approved an amendment 
to the original agreement to continue to partner with 
Sanitation Districts of Los Angeles County on the 
environmental planning phase of the Regional Recycled 
Water Program. The environmental planning phase will 
include preparation of environmental documentation 
and technical studies, as well as public outreach 
activities. At full build-out, this project could provide 
up to 150 million gallons per day of purified water for 
the region. Exhibit 9G provides a summary of forecast 
groundwater storage supplies available in 2045 under 
an average year (1922 -2017 hydrology). Approximately 
68 TAF per year is projected to be available.

Exhibit 9F
MWD Forecast Supplies of In-Basin Surface Storage Supplies in 2045,

Average Year (1922 – 2017 Hydrology)

Program Supply (Thousands of AF)/Year

In-Basin Surface Storage (Diamond Valley Lake, Lake 
Skinner, Lake Mathews) 588

Lake Perris and Castaic Lake MWD Storage Rights 216

Maximum MWD Supply Capability 804

Source: 2020 Urban Water Management Plan, Metropolitan Water District of Southern California, April 2021 Draft
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9.1.4 Groundwater Storage 
and Water Transfers

MWD engages in groundwater storage outside of the 
basin and water transfers to increase the reliability 
of SWP dry-year supplies. Groundwater storage and 
water transfers were initiated by MWD in response to 
concerns that MWD’s supply reliability objectives could 
not be met by the SWP. Groundwater storage and 
transfer programs were developed to allow MWD to 
reach its SWP reliability goal. All groundwater storage 
and water transfer programs designed to bolster SWP 
reliability are located within the vicinity of the SWP 
or Central Valley Project (CVP) facilities to facilitate 
the ultimate delivery of water to MWD. Groundwater 
storage programs involve agreements allowing MWD 
to store its SWP contract Table A water in excess of 

MWD demands and to purchase water for storage. MWD 
calls for delivery of the stored water during dry years. 
Transfers involve purchases by MWD from willing sellers 
when necessary. 

9.2 MWD Supply Reliability 

MWD is in the process of completing its 2020 Integrated 
Water Resources Plan (IRP) and UWMP updates. MWD’s 
forecasted supplies and demands are provided below in 
Exhibit 9H. The projected LADWP supplemental water 
purchase from MWD is further discussed in Chapter 11, 
Water Service Reliability and Financial Integrity, under 
various weather scenarios. 

Exhibit 9G
MWD Forecast Supplies of In-Basin Groundwater Storage in 2045,

Average Year (1922 – 2017 Hydrology)

Program Current Supply
(Thousands of AF/Year)

Conjunctive Use 68

Maximum MWD Supply Capability 68

Source: Draft 2020 Urban Water Management Plan, Metropolitan Water District of Southern California, April 2021 Draft
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1. California Aqueduct includes Central Valley transfers and storage program supplies conveyed by the aqueduct.
2. Colorado River Aqueduct includes programs, IID-SDCWA transfer and exchange, and canal lining water conveyed by the aqueduct.
3. Maximum CRA deliveries limited to 1.25 MAF including IID-SDCWA transfer and exchange and canal lining water.
4. Total demands are adjusted to include IID-SDCWA transfer and exchange and canal lining water. These supplies are calculated as local supply, but need to be 		
   shown for the purposes of CRA capacity limit calculations without double counting.  

Source: 2020 Urban Water Management Plan, Metropolitan Water District of Southern California, April 2021 Draft

Exhibit 9H
MWD System Forecast Supplies and Demands,

Average Year (1922 – 2017 Hydrology)

Forecast year

Supply (Thousands of AF per Year)

2025 2030 2035 2040 2045

Current Programs

In-Region Supplies and Programs 875 876 875 875 872

State Water Project1 1,774 1,766 1,763 1,762 1,761

Colorado River Aqueduct      

        Colorado River Aqueduct Supply2 1,214 1,290 1,283 1,230 1,250

        Aqueduct Capacity Limit3 1,250 1,250 1,250 1,250 1,250

        Colorado Aqueduct Capability 1,214 1,250 1,250 1,230 1,250

Capability of Current Programs 3,863 3,892 3,888 3,867 3,883

Demands

Total Demands on MWD 1,191 1,142 1,101 1,116 1,140

Exchange with SDCWA 278 278 278 278 278

Total Demands on MWD4 1,469 1,420 1,379 1,394 1,418

Surplus 2,394 2,472 2,509 2,473 2,465

Programs Under Development

In-Region Supplies and Programs 0 0 0 0 0

California Aqueduct 13 13 13 13 13

Colorado River Aqueduct      

Colorado River Aqueduct Supply 0 0 0 0 0

Aqueduct Capacity Limit2 36 0 0 20 0

Colorado River Aqueduct Capability 0 0 0 0 0

Capability of Programs Under Development 13 13 13 13 13

Potential Surplus 2,407 2,485 2,522 2,486 2,478
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9.3 LADWP’s Costs for 
Purchased Water 

9.3.1 MWD Rate Structure

Until the 1960s, MWD primarily financed its capital 
projects through property taxes and annexation fees. 
Because of this, original member agencies such as Los 
Angeles contributed to 75 percent of the Colorado River 
Aqueduct costs while drawing only 8 percent of total 
deliveries from 1929-1996. MWD shifted its primary 
revenue source to water sales by 1970, and adopted new 
fixed charges such as the Readiness-to-Serve Charge, 
Standby Charge, and Demand Charge in 1995. In 2003, 
MWD partially unbundled water rates using a tiered rate 
structure for greater financial transparency. 

Since 2003, MWD’s rates have been structured on a 
two-tier system. Eight major elements determine the 
actual price a member agency will pay for deliveries. 
All of the elements are volumetric-based except for 
two fixed rates, the Readiness-to-Serve Charge and the 
Capacity Charge.  For additional information, please see 
http://www.mwdh2o.com/WhoWeAre/Management/
Financial-Information/Pages/default.aspx.

Exhibit 9I summarizes the rates and charges for member 
agencies effective January 1 of 2019, 2020, and 2021. 
These rates are adopted by the MWD Board every two 
calendar years. 

Exhibit 9I
MWD Rates and Charges

Rates and Charges
Effective Rate January 1

2019 2020 2021

Tier 1 Supply Rate ($/AF) 209 208 243

Tier 2 Supply Rate ($/AF) 295 295 285

System Access Rate ($/AF) 326 346 373

Water Stewardship Rate ($/AF) 69 65 -

System Power Rate ($/AF) 127 136 161

Full Service Untreated Volumetric Cost ($/AF)    

     Tier 1 731 755 777

     Tier 2 817 842 819

Treatment Surcharge ($/AF) 319 323 327

Full Service Treated Volumetric Cost ($/AF)    

     Tier 1 1,050 1,078 1,104

     Tier 2 1,136 1,165 1,146

Treated Replenishment Water ($/AF) - - -

Treated Interim Agricultural Water Program ($/AF) - - -

Readiness-to-Serve Charge ($M) 133 136 130

Capacity Charge ($/cfs) 8,600 8,800 10,700

Source: Metropolitan Water District of Southern California
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9.3.2 LADWP’s Purchased Water Costs 

MWD’s water rates vary from $777 per AF of Tier 1 
untreated water to $1,146 per AF of Tier 2 treated water 
in 2021. The average unit cost of MWD water supply 
depends on the proportions of treated water and 
untreated water, Tier 1 water, and Tier 2 water purchased 
in a given period.

The Readiness-to-Serve Charge and Capacity Charge 
are predetermined fixed charges for each member 
agency and are not affected by the quantity of MWD 

water purchased. However, these fixed charges 
are added to the unit cost of the City’s MWD water 
purchase. The City’s share of the Readiness-to-Serve 
Charge is approximately 19 percent, or $24.95 million 
in 2021. The Capacity Charge is calculated based on 
the maximum three-year peak day demand placed by a 
member agency on MWD’s distribution system between 
May 1 and September 30 and is applied with a one-year 
lag. The City’s 2021 Capacity Charge is $3.05 million 
based on the daily peak flow of 284.6 cfs in summer 
2018. Both charges will add $28.0 million to LADWP’s 
MWD water purchase in 2021.
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10.0 Overview

LADWP continually investigates potential water supplies 
to diversify and expand the City of Los Angeles’ (City’s) 
water supply portfolio for improved reliability. LADWP 
has pursued and/or investigated various alternative 
water supply options, including water transfers, 
groundwater banking, brackish groundwater recovery, 
and seawater desalination. Evaluating the viability of 
these and other water supply options is a key element 
to ensuring the City’s future water supply reliability, 
sustainability, and cost-effectiveness. Such options, with 
proper planning, can help to contribute toward fulfilling 
future water demand under various conditions. Future 
water resource challenges, including population and 
economic growth, seismic risk, and climate change, as 
well as continuing legal, regulatory, and environmental 
constraints, may create an increased demand on other 
supplies, thereby warranting thoughtful consideration of 
alternate feasible water supply options.

Other water resource options, as mentioned above, 
are discussed next, highlighting LADWP’s efforts with 
regard to each alternative source. Factors that affect 
feasibility and influence potential implementation 
are described, as well as advances that facilitate 
development of each water resource option.

10.1 Water Transfers and 
Groundwater Banking

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 the buyer and the 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, when there is available capacity 
along the State Water Project (SWP).

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 on fish and 
wildlife.

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

Voluntary exchanges and transfers of water may or may 
not require approvals from state agencies dependent on 
the supply sources and facilities utilized for conveyance. 
Water transfers involving SWP or Central Valley Project 
(CVP) facilities, or State Water contractors require 
DWR’s approval. Also, the State Water Resources Control 
Board (SWRCB) manages water transfers involving 
surface waters that the state has jurisdiction over.

Executive Orders issued on January 17, 2014, April 25, 
2014, and December 22, 2014, known as the Drought 
Proclamation, expedited the processing of water 

Chapter Ten 
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transfers through DWR and SWRCB. Through the 
Executive Orders, certain California Environmental 
Quality Act (CEQA) requirements for actions by DWR 
and SWRCB related to water transfers were suspended, 
but CEQA compliance on behalf of local agencies is still 
required to facilitate transfers. Furthermore, on July 28, 
2020, Governor Newsom released the final California 
Water Resilience Portfolio, Executive Order N-10-19, that 
identified several actions to improve the state’s water 
conveyance systems to enhance water transfers and 
also develop a system to increase participation in the 
water transfer market.

Groundwater banking, a form of conjunctive use, is 
the storage of water in groundwater basins for future 
use. Water is stored or banked within groundwater 
basins, typically during wet periods, for potential 
extraction during dry periods. Groundwater banking 
includes establishing accounts to track the volumes of 
water recharged and extracted per terms of contract 
agreements between the water agency and the 
groundwater bank operator. Groundwater banking 
may occur outside of a water agency’s service area. If 
the water agency’s own conveyance facilities are not 
directly adjacent to the water bank, then stored water 
can be extracted and transferred through wheeling and 
exchange via other conveyance and storage facilities. 
Such movements of water involve institutional transfer 
agreements among water users and agencies. LADWP 
currently utilizes the San Fernando Basin for conjunctive 
use. Additional information regarding conjunctive use 
strategies can be found in Chapter 5, Local Groundwater, 
Section 5.12, Groundwater Management.

10.1.1 LADWP Opportunities

MWD holds an exclusive contractual right to deliver SWP 
entitlement water into its service territory, which includes 
the City. Therefore, the City can only purchase non-SWP 
supplies to ensure compliance with MWD’s SWP contract 
with DWR. As such, LADWP plans to acquire non-SWP 
water through water transfers to compensate for a 
portion of the Los Angeles Aqueduct (LAA) water used 
for LADWP’s Eastern Sierra environmental obligations. 
When it is economical and feasible, the City would 
purchase non-SWP water from an available seller and 
either store the water in a groundwater bank or deliver it 
to LADWP’s water system.

To facilitate water transfers, LADWP completed 
construction of the Antelope Valley-East Kern water 
agency’s (AVEK) LADWP turnout (turnout) between 
LADWP’s First LAA and the East Branch of DWR’s 
SWP located where the two aqueducts intersect in the 
Antelope Valley within the AVEK Service Area  
(see Exhibit 10A). In September 2017, DWR accepted 
the construction of the permanent turnout. The turnout 
provides an opportunity for LADWP to purchase  
non-SWP water that is conveyed from the East Branch 
of the SWP through the turnout, and then pumped by 
LADWP’s Neenach Pump Station into the LAA system. It 
also provides operational flexibility to receive other water 
supplies to meet the City’s water demand in the event of 
a disruption of flows along the LAA System.

The turnout provides LADWP with the ability to 
offset some of the LAA supplies being used to meet 

Exhibit 10A 
AVEK’s LADWP Turnout and Neenach Pump Station Location
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environmental obligations in the Mono Basin and  
Owens Valley and replace it with non-SWP water in 
order to meet the City’s water demand. The turnout 
not only provides increased operational flexibility for 
LADWP to receive water, but it also increases the City’s 
resiliency to interruptions and ability to participate in 
the water supply transfer market when other water 
supplies are not available.

To supplement water transfers, LADWP is also 
evaluating the feasibility of groundwater banking to 
store valuable wet year supplies and supplies from 
water transfers to meet water demand during dry years. 
For additional information on the groundwater basins of 
interest, refer to Chapter 5, Local Groundwater,  Section 
5.6 Antelope Valley Groundwater Basin.

The City supports statewide policies, plans, and 
legislation that promote water transfers to ensure the 
efficient use of the state’s limited water resources and 
provide safeguards for the environment, public facilities, 
water conservation efforts, and local economies. 
LADWP will continue to develop a responsible water 
transfer program that can assist in offsetting City 
supplies that have been reallocated along with the 
advancements of the City’s local supply program.

10.2 Brackish Groundwater 
Recovery

Brackish groundwater recovery is the process of 
pumping and treating lower salinity groundwater 
for water supply. The main advantage of brackish 
groundwater recovery over seawater desalination is 
the energy savings associated with pushing lower salt 
concentration water through reverse osmosis (RO) 
membranes, resulting in a more cost-beneficial supply. 
In 2018, LADWP initiated a Groundwater Development 
and Augmentation Plan and committed to partnering 
with the Water Replenishment District of Southern 
California (WRD) on the Regional Brackish Water 
Reclamation Program Feasibility Study. In 2019,  

LADWP and WRD agreed to create the Joint  
Los Angeles Basin Replenishment and Extraction 
Master Plan to evaluate projects for replenishment and 
extraction of the West and Central Groundwater Basins. 
For additional information on LADWP’s ongoing 
efforts, refer to Chapter 5, Local Groundwater, Section 
5.5 West Coast Basin.

10.3 Seawater Desalination

Seawater desalination, the process of removing salts 
and other impurities from seawater, is an established 
water supply technology across the world. LADWP’s 
current water resource strategy does not include 
seawater desalination as a water supply due to its  
high cost and potential challenging environmental 
impacts. LADWP is primarily focused on enhancing  
local supplies, including conservation, recycling, 
stormwater, and Operation NEXT (see Chapter 3,  
Water Conservation, Chapter 7, Recycled Water,  
Chapter 6, Watershed Management, and Chapter 8, 
Operation NEXT Water Supply Program respectively), 
which are lower cost alternatives. Seawater desalination 
may be further explored in the future as technologies 
evolve and lower cost supplies are exhausted.

10.3.1 LADWP Seawater 
Desalination Efforts

LADWP initiated efforts in 2002 to evaluate seawater 
desalination as a potential water supply source with 
the goals of improving reliability and increasing 
diversity in its water supply portfolio. These efforts 
led to the selection of Scattergood Generating Station 
as a potential site for a seawater desalination plant. 
Although no fatal flaws were uncovered for the 
potential project, LADWP decided in May 2008 to shift 
focus towards other, lower cost local water resources, 
including conservation, water use efficiency, and water 
recycling, as part of its primary strategy to create a more 
sustainable and locally based water supply for the City. 
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Los Angeles Aqueduct Filtration Plant

11.0 Overview

LADWP is addressing the challenge of providing a 
reliable water supply for a growing population in a 
semi-arid climate by expanding its local water supply 
programs and reducing demands on purchased 
imported water. Currently, LADWP relies on imported 
water from the Los Angeles Aqueduct (LAA) and 
Metropolitan Water District of Southern California 
(MWD) that make up a signifi cant portion of its total 
water supply portfolio. Imported surface water supplies 
are highly impacted due to variability in climate and 
hydrology, and are also subject to environmental 
regulatory restrictions. In response to these challenges 
and impacts to its imported supplies, LADWP plans to 
further diversify its water supply portfolio by continuing 
to make substantial investments in local groundwater, 
recycled water, stormwater capture, and water 
conservation and use effi  ciency. Local water supplies 
tend to be more reliable than imported water because 
they have less variability due to climate, weather, and 
environmental restrictions. Additionally, by investing 
in these local supplies, the  City of Los Angeles’ (City) 
urban environment can be protected and enhanced. 

11.1 Unit Cost and 
Funding of Supplies

11.1.1 Unit Cost Summary of Supplies

Unit costs play an important role and consideration 
in planning future water supply development and 
in determining which supply investments provide 
the greatest benefi ts to our customers. Unit costs of 
production can vary dramatically by water supply 
source. Exhibit 11A summarizes the average unit cost for 
each of LADWP’s water supply sources. 

Among the City’s  existing and planned water supplies, 
unit costs range from a high of $2,000/ acre-foot (AF) 
for certain recycled water projects to a low of $877/
AF for locally produced groundwater. LAA supply 
requires operation and maintenance costs regardless 
of the amount of water the LAA delivers to the 
City. Therefore, hydrology and increased water for 
environmental enhancement eff orts in the Eastern 
Sierras result in LAA unit costs fl uctuating from year to 
year. Local groundwater supply is the least expensive 
source. However, its production is currently limited by 
groundwater basin contamination. Unit costs for MWD 
purchased water vary based on tier allocations. MWD’s 
treated water rates for  CY 2021 are  $1,104/AF for Tier 1 
and  $1,146/AF for Tier 2. 

Water conservation and user effi  ciency costs to 
LADWP have historically been minimal as the majority 
of incentives provided to LADWP’s customers for 
installation of water-effi  cient fi xtures and turf removal 
are partially funded by outside sources including MWD’s 
Conservation Credits Program, Outside Agency Co-
Funding and Grant Funding. However, future costs for 
water savings that will be required to achieve LADWP’s 
targets will likely increase as MWD reduces funding 
for the program and demand-hardening increases. 
Recycled water costs are project specifi c and vary 
widely depending on the infrastructure requirements of 
each project.

Unit costs for local water supplies such as stormwater 
capture and reuse are highly variable based on a variety 
of factors, including the size of the overall program 
and project location. The Stormwater Capture Master 
Plan presents estimated costs for reuse and recharge 
projects ranging from $1,100/AF to $1,550/AF. As 
described in Chapter 6, Watershed Management, the 
estimated costs are inclusive of the avoided cost of 
MWD Tier 1 untreated imported water and the value 
assigned by MWD for participation in MWD’s Local 
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Resource Program (LRP). Projects in excess of these 
amounts will be considered if partnerships or outside 
funding can reduce the unit cost to these specified 

levels. Projects in excess of the specified not to exceed 
levels may be considered by LADWP on a case by case 
basis.

11.1.2 Funding of Supplies

Funding for water resource programs and projects 
are primarily provided through LADWP water rates, 
with supplemental funding provided by MWD, and 
local, state, and federal grants. LADWP will also seek 
reimbursement from potential responsible parties to 
assist with groundwater remediation program costs.

Funding for water resources projects consists of the 
following:

•	 Water Rates – The revenue collected through water 
rates is the primary funding source for LADWP’s 
water resource programs, which includes supporting 
the following Local Supply programs: conservation, 
water use efficiency, water recycling, stormwater 
capture, and remediation of contamination in the San 
Fernando Basin (SFB).

•	 MWD’s Local Resource Program – Currently MWD 
provides funding through its LRP for the development 
of water recycling, groundwater recovery, and 
seawater desalination. The LRP incentive structure 
offers three options: sliding scale incentives up to 
$340/AF over 25 years, sliding scale incentives up to 
$475/AF over 15 years, or fixed incentives up to $305/

AF over 25 years.  MWD also promotes conservation 
through its Conservation Credits Program, which 
includes rebates and incentives. 

•	 Local Funds - In November 2018, LA County voters 
passed Measure W to create the Safe, Clean Water 
Program, which supports funding for stormwater 
capture. The Safe, Clean Water Program imposes 
a special parcel tax of 2.5 cents per square foot 
of impermeable surface area on private property 
within the Los Angeles County Flood Control District 
(LACFCD). The tax will generate up to $285 million 
per year, which will be used to improve water quality 
and supply, promote community investment benefits 
with a focus on disadvantaged communities, and 
implement nature-based solutions.

•	 State Funds – Funds for water recycling, groundwater, 
water conservation and use efficiency, and 
stormwater capture have been available on a 
competitive basis though voter approved initiatives, 
such as Propositions 50, 84 and 1. Proposition 
1 allocates $900 million to prevent or clean up 
contaminated groundwater. Occasionally low or 
zero-interest loans are also available through State 
Revolving Fund programs. 

Exhibit 11A
Unit Costs of Supplies for LADWP

Water Source Chapter Reference Average Unit Cost ($/AF)

Conservation1,2 Chapter 3 - Water Conservation $60 - $1,200

Los Angeles Aqueduct3 Chapter 4 - Los Angeles Aqueduct System $859

Groundwater3 Chapter 5 - Local Groundwater $752

Stormwater Capture4 Chapter 6 - Watershed Management $1,100 - $1,550

Recycled Water Chapter 7 - Recycled Water $500 - $2,000

Metropolitan Water District5 Chapter 9 - Metropolitan Water District Supplies $1,104 - $1,146
1. Determined from LADWP’s Water Conservation Potential Study.
2. MWD Funds conservation at $195/AF, our share is estimated at 15 percent of MWD’s cost.
3. Los Angeles Aqueduct supply and groundwater supply are based on FY2015/16 – 2019/20 five-year average.
4. Costs presented are not to exceed costs for infiltration and direct use in 2025, respectively. Projects with higher per unit costs may be implemented if outside      		
   funding is obtained or partnerships are implemented. Additionally, LADWP may implement higher per unit cost projects on a case by case basis. 
5. MWD water rates for treated water, tier 1 and tier 2, effective on January 1, 2021.
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•	 Federal Funds – Federal funding for water recycling 
is available through the U.S. Army Corps of Engineers 
via periodic Water Resource Development Act 
legislation and the U.S. Bureau of Reclamation’s Title 
XVI program.

•	 Potentially Responsible Parties – LADWP may be able 
to recover some costs for groundwater cleanup from 
potentially responsible parties.

11.2 Reliability Assessment Under 
Different Hydrologic Conditions

11.2.1 Los Angeles Aqueducts

Water deliveries to the City from the LAA is dependent 
on snowfall in the Eastern Sierra Nevada. The average 
annual long-term LAA delivery is based on the 30-
year median hydrology from FY 1985/86 to 2014/15, 
which projects average deliveries to the City totaling 
approximately 192,000 AFY. Under average year 
weather conditions, the long-term average LAA supply 
of 192,000 AFY is projected to slightly decrease to 
190,400 AFY in 2025, and to 184,200 AFY in 2045 as 

a result of forecasted modeling results from hydrologic 
impacts of approximately 0.1652 percent annual 
decrease. The forecasted hydrologic impacts are based 
on LADWP’s 2011 Climate Change Study on the Eastern 
Sierra Nevada region and its impacts to the imported 
water supply to the City. In a single dry year, defined 
as a repeat of FY 1989/90 hydrology, deliveries are 
forecasted to be as low as 68,500 AFY.

Since 1992, environmental concerns have required the 
City to reallocate approximately one-half of the LAA 
water supply to other uses within the Owens Valley and 
Mono Basin. Reduced water deliveries to the City from 
the LAA has resulted in an increased dependence on 
purchased imported water supply from MWD to make 
up the difference. For additional information on the 
LAA supplies, please refer to Chapter 4, Los Angeles 
Aqueduct.

11.2.2 Groundwater

Groundwater is also affected by local hydrologic 
variability. LADWP utilizes conjunctive use strategies 
to optimize available surface water and groundwater 
to balance supplies with demand. During wet periods, 
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LADWP reduces production to increase the storage 
of water in the groundwater basins; and during dry 
periods, LADWP increases production to draw from 
available storage to help meet demands. Under 
average weather conditions through FY 2044/45, 
LADWP projects that on a safe yield basis it may 
extract between 108,800 AFY and 109,400 AFY 
of groundwater, excluding increased allowable 
pumping from stormwater recharge and groundwater 
replenishment supplies. These projections are based on 
multiple assumptions: (1) groundwater basin elevations 
can support this level of pumping on a safe yield basis 
(2) LADWP’s planned groundwater treatment facilities 
will be operational by FY 2022/23; and (3) Sylmar 
Basin production will increase to 4,170 AFY from now 
until FY 2038/39 to avoid expiration of stored water 
credits and then return to the entitlement of 3,570 AFY 
in 2039/40. Although in dry years LADWP can extract 
greater quantities of groundwater, a more conservative 
approach was adopted by assuming the same level of 
projected groundwater production for both single dry 
year and multi-dry year analysis.

The presence of industrial contamination, including 
volatile organic compounds (VOCs) and other 
hazardous substances, has impeded the City’s 
ability to fully exercise its groundwater rights. The 
remediation of the SFB will facilitate groundwater 
replenishment utilizing advanced treated recycled 
water and stormwater recharge for future extraction, 
which are critical to ensuring and maintaining the 
future reliability of the City’s groundwater supplies. 
Groundwater treatment facilities will remediate the SFB 
and help restore LADWP’s ability to fully utilize its local 
groundwater rights, and will facilitate additional storage 
and extraction programs. For additional information 
on the groundwater supplies, please refer to Chapter 5, 
Local Groundwater.

11.2.3 Conservation

LADWP aims to continue to further reduce per capita 
potable water use by 22.5 percent by 2025 and 25 
percent by 2035, compared to FY 2013/14 average per 
capita consumption. These targets were developed 
based on the results from the Water Conservation 
Potential Study, which showed that LADWP has 
a maximum cost-effective savings potential of 
approximately 140,000 AF of additional savings 
compared to the FY 2013/14 baseline. LADWP plans 
to achieve these goals through the development 
and implementation of additional active and passive 
conservation programs. 

Conservation and water use efficiency is viewed by 
LADWP to be both a demand management measure 
and a source of local supply. Additional planned 
conservation targets are a significant contributor 
towards helping to further reduce purchases of 
imported supplies from MWD and augmenting local 
supply development. Conservation is a foundational 
component of LADWP’s water resource planning efforts 
and will continue to be central to the City’s water use 
efficiency goals over the long term. For additional 
information on water conservation, please refer to 
Chapter 3, Water Conservation.

11.2.4 Recycled Water

Recycled water is derived from wastewater effluent 
flows, which do not vary significantly due to hydrology. 
Therefore, recycled water use is mainly limited by 
system capacities and potable water demands. These 
facts make recycled water a more reliable supply than 
imported water. As outlined in Chapter 7, Recycled 
Water, LADWP is planning extensive expansion of its 
recycled water system not only to include expansion 
of irrigation and industrial uses, but also to include 
groundwater replenishment. Under average weather 
conditions, recycled water supply for non-potable 
reuses, including irrigation and industrial purposes, 
is projected to increase from 17,300 AFY in 2025 to 
30,000 AFY by 2045. Indirect potable reuse through 
the Los Angeles Groundwater Replenishment Project is 
projected to increase from 7,000 in 2025 to 11,000 AFY 
in 2027. During dry year scenarios, forecasted available 
recycled water supplies would not change. 

11.2.5 Stormwater Capture

Capturing stormwater for groundwater recharge 
is essential to maintaining groundwater supplies, 
addressing the overall long-term decrease in stored 
groundwater, protecting the safe yield of the 
groundwater basin, and ensuring the long-term water 
supply reliability of the SFB. Proposed stormwater 
capture projects will increase stormwater capture 
capacity by approximately 80,000 AFY by 2035 and 
enable the City to utilize its stored water credits in a 
sustainable manner and prevent conditions of overdraft 
in the SFB under variable hydrology. LADWP projects 
up to 15,000 AFY of increased groundwater pumping in 
the SFB due to increased stormwater capture recharge 
from completed projects. Anticipating that groundwater 
basin elevations will also respond to enhanced 
groundwater replenishment, LADWP will work with 
the ULARA Watermaster to continue observing actual 
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water levels and re-evaluate basin safe yield to allow 
additional increases in groundwater production over 
time as SFB groundwater elevations rebound. For 
additional information on stormwater capture, please 
refer to Chapter 6, Watershed Management.

11.2.6 MWD Imported Supplies

LADWP has historically purchased supplemental MWD 
supplies to meet demands and maintain reliability. 
LADWP has relied on MWD supplies to a greater 
extent as LAA supplies have been reduced due to 
increased environmental mitigation and enhancement 
requirements. Through continued investments in local 
supplies, LADWP plans to reduce its purchases of 
imported supplies from MWD.

Historically, MWD’s water supplies from the Colorado 
River and State Water Project (SWP) have been subject 
to shortages due to hydrologic variability (e.g., 1976/77, 
1987-1992, 2007-2010, and 2012-2016). Restricted 
pumping to protect fish species in the San Francisco Bay 

and Sacramento-San Joaquin River Delta (Bay-Delta) 
further limits SWP supplies available to MWD. After the 
1987-1992 dry period, MWD began to diversify its water 
supply portfolio. Partnering with its member agencies, 
MWD launched its first Integrated Resource Plan (IRP) 
in 1996 and is currently developing the 2020 IRP for 
adoption in September 2021.

MWD’s 2020 Urban Water Management Plan indicates 
that MWD will continue to provide 100 percent supply 
capability through 2045 for its member agencies 
during average (1922 – 2017 hydrology), single dry 
(1977 hydrology), and multiple dry years (1988 - 1992 
hydrology). For each of these scenarios, there is a 
projected surplus of supply capability in every forecast 
year (see Exhibit 11B). The projected surpluses are based 
on the capability of current supplies and range from 34 
percent to 215 percent. When including supplies under 
development for all scenarios, the potential surplus 
ranges from 33 percent to 183 percent of projected 
demand. For additional information on MWD supplies, 
please refer to Chapter 9, Metropolitan Water District 
Supplies.
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Exhibit 11B
MWD Supply Capability and Projected Demands (in AFY)

Single Dry Year MWD Supply Capability and Projected Demands (1977 Hydrology)

Fiscal Year 2025 2030 2035 2040 2045

Capability of Current 
Supplies 2,696,000 2,760,000 2,435,500 2,759,000 2,479,500

Projected Demands1 1,597,000 1,548,000 1,505,000 1,524,000 1,551,000

Projected Surplus 1,099,000 1,212,000 930,500 1,235,000 928,500

Projected Surplus % (Proj. 
Surplus/Proj. Demands) 69% 78% 62% 81% 60%

Supplies under 
Development 0 0 0 0 0

Potential Surplus 1,099,000 1,212,000 930,500 1,235,000 928,500

Potential Surplus % 
(Potential Surplus/Proj. 
Demands)

69% 78% 62% 81% 60%

Multiple Dry Year MWD Supply Capability and Projected Demands (1988-1992 Hydrology)

Fiscal Year 2025 2030 2035 2040 2045

Capability of Current 
Supplies 2,161,800 2,214,000 2,236,000 2,259,000 2,239,000

Projected Demands1 1,629,000 1,610,000 1,575,000 1,568,000 1,591,000

Projected Surplus 532,800 604,000 661,000 691,000 648,000

Projected Surplus % (Proj. 
Surplus/Proj. Demands) 33% 38% 42% 44% 41%

Supplies under 
Development 0 0 0 0 0

Potential Surplus 532,800 604,000 661,000 691,000 648,000

Potential Surplus % 
(Potential Surplus/Proj. 
Demands)

33% 38% 42% 44% 41%

Average Year MWD Supply Capability and Projected Demands (1922 - 2017 Hydrology)

Fiscal Year 2025 2030 2035 2040 2045

Capability of Current 
Supplies 3,863,000 3,892,000 3,888,000 3,867,000 3,883,000

Projected Demands1 1,469,000 1,420,000 1,379,000 1,394,000 1,418,000

Projected Surplus 2,394,000 2,472,000 2,509,000 2,473,000 2,465,000

Projected Surplus % (Proj. 
Surplus/Proj. Demands) 163% 174% 182% 177% 174%

Supplies under 
Development 13,000 13,000 13,000 13,000 13,000

Potential Surplus 2,407,000 2,485,000 2,522,000 2,506,000 2,478,000

Potential Surplus % 
(Potential Surplus/Proj. 
Demands)

164% 175% 183% 178% 175%

Source: Draft MWD 2020 Urban Water Management Plan, Tables 2-4 to 2-6, April 2021.
1. Total demands Imperial Irrigation District and San Diego County Water Authority Transfers and canal linings

2020 Urban Water Management Plan for the Los Angeles Department of Water & Power11-6



11.2.7 Service Area 
Reliability Assessment

To determine the overall service area reliability in 
compliance with California Water Code (CWC) Section 
10635(a), LADWP defined three hydrologic conditions 
based on historic Eastern Sierra Nevada conditions: 
average year (30-year median hydrology from FY 
1985/86 to 2014/15); single-dry year (repeat of the 
1989/90 hydrology); and multi-dry year (repeat of 
FY 1987/88 to FY 1991/92 hydrology). These defined 
conditions are used to forecast the corresponding level 
of LAA water supply availability. The corresponding 
demand under each hydrologic condition is also 
determined. The average year demand is based on the 
forecasted median demand as shown below in Exhibit 
11E. Weather patterns and water demands were further 
studied to determine single dry year demand and 
multi-dry year demands. The single dry and multi-dry 
year demands are estimated to be approximately five 
percent higher than the forecasted median demand. 

The water supply reliability summaries are shown in 
Exhibit 11C and 11D. Exhibit 11C illustrates the average 
year conditions for FY 2044/45 and Exhibit 11D 
illustrates single dry year/multiple-dry year (year 3) 
for FY 2044/45. The projected supply portfolio under 
multiple dry year conditions is similar to that under 
single dry year conditions. New water conservation 
includes additional active and passive savings achieved 
since FY 2013/14 and retained passive savings from the 
most recent dry period ending in 2017. Local supplies 
are resilient to hydrologic variability and become 
the cornerstone of the City’s future water supplies, 
comprising 43 percent and 48 percent of LADWP’s 
portfolio in average and dry years, respectively. By FY 
2044/45, LAA deliveries are projected at nine percent 
in dry years and 26 percent in average years, and MWD 
will make up the remaining 43 percent in dry years or 
31 percent in average years to meet LADWP’s projected 
demands.

Exhibit 11C
LADWP Supply Reliability Under Average Year Conditions in Fiscal Year 2044-45

Fiscal Year 2044-45 Average Hydrology
Total Supply: 710,500 AF

Exhibit 11D
LADWP Supply Reliability Under Single Dry Year/Multiple Dry Year (Year 3) 

Conditions in Fiscal Year 2044-45
Fiscal Year 2044-45 Dry Hydrology

Total Supply: 746,000 AF

31% MWD

43% MWD

Los Angeles Aqueduct 26%

Los Angeles Aqueduct 9%

RW NPR 4%

RW NPR 4%

RW GWR 2%

RW GWR 2%

Groundwater 15%

Groundwater 16%

Stormwater 2%

Stormwater 2%

20% Conservation

24% Conservation
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Exhibits 11E, 11F, and 11G tabulate the service reliability 
assessment for average year, single dry year, and 
multiple dry year conditions, respectively. For these 
reliability tables, existing water conservation prior to 
FY 2013/14 has already been subtracted from projected 
demands, but new water conservation savings achieved 
is included as a supply source. No water shortages 
are anticipated as demands are met by the available 
supplies under all hydrologic scenarios. In addition to 

the total water demand, Exhibits 11E through 11G provide 
projected water demands aligned with LADWP demand 
targets. Under five consecutive dry-year conditions, 
similar to the driest five-year historical period (fiscal 
year ending (FYE) 1988 to 1992), LADWP plans to utilize 
conjunctive use strategies to increase groundwater 
production and purchases from MWD to meet water 
demands. This particular sequence is quantified in 
Exhibit 11G, including relevant assumptions.

Exhibit 11E
Service Area Reliability Assessment for Average Year 

Demand and Supply Projections
(in acre-feet)

 Average Year 
Fiscal Year Ending on June 30

2025 2030 2035 2040 2045

Total Water Demand1 642,600 660,200 678,800 697,800 710,500 

Post-Conservation Demand 509,500 526,700 536,100 554,500 565,800 

Existing / Planned Supplies

Conservation (Additional Active2 and Passive3 after FYE 14)

  Los Angeles Aqueduct4

  Groundwater

           - Entitlements5

           - Groundwater Replenishment

           - Stormwater Recharge (Increased Pumping)

 Recycled Water- Irrigation and Industrial Use

Subtotal

133,100 

190,400 

109,400 

7,000 

4,000 

17,300 

461,200 

133,500 

188,900 

 

109,400 

11,000 

8,000 

29,200 

 480,000 

142,700 

187,300 

109,400 

11,000 

15,000 

29,700 

 495,100 

143,300 

185,800 

 

108,800 

11,000 

15,000 

29,800 

 493,700 

144,700 

184,200 

 108,800 

11,000 

15,000 

30,000 

 493,700 

MWD Water Purchases
With Existing/Planned Supplies 181,400 180,200 183,700 204,100 216,800 

Total Supplies 642,600 660,200 678,800 697,800 710,500 

1. Total Demand with existing passive conservation prior to FYE 14.				  
2. Cumulative hardware savings since late 1980s reached 110,822 AFY by FYE 14.			 
3. Additional non-hardware conservation inclusive of retained passive savings from the dry period ending in 2017		
4. Los Angeles Aqueduct supply is estimated to decrease 0.1652 percent due to climate impacts.	  	  
5. LADWP Groundwater Remediation projects in the San Fernando Basin are expected to be in operation by FYE 2023. Sylmar Basin production will increase to 		
   4,170 AFY from FYE 2021 to 2036 to avoid the expiration of stored water credits, then revert to entitlement amounts of 3,570 AFY in 2037.
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Exhibit 11F
Service Area Reliability Assessment for Single Dry Year

Demand and Supply Projections
(in acre-feet)

 Dry Year 
Fiscal Year Ending on June 30

2025 2030 2035 2040 2045

Total Water Demand1 674,700 693,200 712,700 732,700 746,000 

Post-Conservation Demand 509,500 526,700 536,100 554,500 565,800 

Existing / Planned Supplies

Conservation (Additional Active2 and Passive3 after FYE 14)

  Los Angeles Aqueduct4

  Groundwater

           - Entitlements5

           - Groundwater Replenishment

           - Stormwater Recharge (Increased Pumping)

 Recycled Water- Irrigation and Industrial Use

Subtotal

165,200 

70,800 

121,300 

7,000 

4,000 

17,300 

385,600 

166,500 

70,200 

 

121,300 

11,000 

8,000 

29,200 

 406,200 

176,600 

69,600 

121,300 

11,000 

15,000 

29,700 

 423,200 

178,200 

69,000 

 

120,700 

11,000 

15,000 

29,800 

 423,700 

180,200 

68,500 

 120,700 

11,000 

15,000 

30,000 

 425,400 

MWD Water Purchases
With Existing/Planned Supplies 289,100 287,000 289,500 309,000 320,600 

Total Supplies 674,700 693,200 712,700 732,700 746,000 

1. Total Demand with existing passive conservation prior to FYE 14.				  
2. Cumulative hardware savings since late 1980s reached 110,822 AFY by FYE 14.			 
3. Additional non-hardware conservation inclusive of retained passive savings from the dry period ending in 2017		
4. Los Angeles Aqueduct supply is estimated to decrease 0.1652 percent due to climate impacts.	  	  
5. LADWP Groundwater Remediation projects in the San Fernando Basin are expected to be in operation by FYE 2023. Sylmar Basin production will increase to 		
   4,170 AFY from FYE 2021 to 2036 to avoid the expiration of stored water credits, then revert to entitlement amounts of 3,570 AFY in 2037.
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Exhibit 11G
Service Area Reliability Assessment for Multiple Dry Years 

Demand and Supply Projections
(in acre-feet)

  Multi-Dry Year: Year One (1988)
Fiscal Year Ending on June 30

2025 2030 2035 2040 2045

Total Water Demand 657,900 675,800 694,900 714,400 727,400 

Post-Conservation Demand 507,600 526,600 536,100 554,400 565,700 

Existing / Planned Supplies
Conservation (Additional Active2 and Passive3 
after FYE 14)

Los Angeles Aqueduct4

Groundwater
  - Entitlements5

  - Groundwater Replenishment
  - Stormwater Recharge (Increased Pumping)
Recycled Water- Irrigation and Industrial Use

Subtotal

150,300 

133,700 
 

109,400 
7,000 
4,000 
17,300 

421,700 

149,200 

132,600 
 

109,400 
11,000 
8,000 

29,200 

439,400 

158,800 

131,500 
 

109,400 
11,000 
15,000 
29,700 

455,400 

160,000 

130,400 
 

108,800 
11,000 
15,000 
29,800 

455,000 

161,700 

129,300 
 

108,800 
11,000 
15,000 

30,000 

455,800 
 

MWD Water Purchases
With Existing/Planned Supplies 236,200 236,400 239,500 259,400 271,600 

Total Supplies 657,900 675,800 694,900 714,400 727,400 

Demand and Supply Projections
(in acre-feet)

  Multi-Dry Year: Year Two (1989)
Fiscal Year Ending on June 30

2025 2030 2035 2040 2045

Total Water Demand 661,700 679,700 698,900 718,500 731,500 

Post-Conservation Demand 507,600 526,600 536,100 554,400 565,700 

Existing / Planned Supplies
Conservation (Additional Active2 and Passive3 
after FYE 14)

Los Angeles Aqueduct4

Groundwater
  - Entitlements5

  - Groundwater Replenishment
  - Stormwater Recharge (Increased Pumping)
Recycled Water- Irrigation and Industrial Use

Subtotal

154,100 

119,500 
 

109,400 
7,000 
4,000 
17,300 

531,700

153,100 

118,600 
 

109,400 
11,000 
8,000 

29,200 

557,700 
 

162,800 

117,600 
 

109,400 
11,000 
15,000 
29,700 

580,900 

164,100 

116,600 
 

108,800 
11,000 
15,000 
29,800 

580,100 

165,800 

115,700 
 

108,800 
11,000 
15,000 

30,000 

581,100 
 

MWD Water Purchases
With Existing/Planned Supplies 130,000 122,000 118,000 138,400 150,400 

Total Supplies 661,700 679,700 698,900 718,500 731,500 
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Exhibit 11G (Continued)

Demand and Supply Projections
(in acre-feet)

  Multi-Dry Year: Year Three (1990)
Fiscal Year Ending on June 30

2025 2030 2035 2040 2045

Total Water Demand 674,800 693,200 712,800 732,700 746,000 

Post-Conservation Demand 507,600 526,600 536,100 554,400 565,700 

Existing / Planned Supplies
Conservation (Additional Active2 and Passive3 
after FYE 14)

Los Angeles Aqueduct4

Groundwater
  - Entitlements5

  - Groundwater Replenishment
  - Stormwater Recharge (Increased Pumping)
Recycled Water- Irrigation and Industrial Use

Subtotal

167,200 

70,800 
 

121,309 
7,000 
4,000 
17,300 

387,609

166,600 

70,200 
 

121,309 
11,000 
8,000 

29,200 

406,309 

176,700 

69,600 
 

121,309 
11,000 
15,000 
29,700 

423,309 

178,300 

69,000 
 

120,709 
11,000 
15,000 
29,800 

423,809  

180,300 

68,500 
 

120,709 
11,000 
15,000 

30,000 

425,509 
 

MWD Water Purchases
With Existing/Planned Supplies 287,191 286,891 289,491 308,891 320,491 

Total Supplies 674,800 693,200 712,800 732,700 746,000 

Demand and Supply Projections
(in acre-feet)

  Multi-Dry Year: Year Four (1991)
Fiscal Year Ending on June 30

2025 2030 2035 2040 2045

Total Water Demand 661,600 679,600 698,900 718,400 731,500 

Post-Conservation Demand 507,600 526,600 536,100 554,400 565,700 

Existing / Planned Supplies
Conservation (Additional Active2 and Passive3 
after FYE 14)

Los Angeles Aqueduct4

Groundwater
  - Entitlements5

  - Groundwater Replenishment
  - Stormwater Recharge (Increased Pumping)
Recycled Water- Irrigation and Industrial Use

Subtotal

154,000 

119,700 
 

109,400 
7,000 
4,000 
17,300 

411,400 

153,000 

118,800 
 

109,400 
11,000 
8,000 

29,200 

429,400 
 

162,800 

117,800 
 

109,400 
11,000 
15,000 
29,700 

445,700 

164,000 

116,800 
 

108,800 
11,000 
15,000 
29,800 

445,400 

165,800 

115,800 
 

108,800 
11,000 
15,000 

30,000 

446,400 
 

MWD Water Purchases
With Existing/Planned Supplies 250,200 250,200 253,200 273,000 285,100 

Total Supplies 661,600 679,600 698,900 718,400 731,500 
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11.3 Drought Risk Assessment

This section summarizes the development of a drought 
risk assessment in compliance with CWC Section 
10635(b), which includes a summary of the anticipated 
LADWP’s water demands and supplies over a five-
year dry period assumed to start in FY 2021. The water 
demand and supply summary is presented in Exhibit 11H 
over the five-year period from 2021 to 2025 simulating 
LAA hydrology from LADWP’s driest five consecutive 
year sequence from FYE 1988-1992. 

11.3.1 Drought Risk Assessment 
Water Source Reliability

Near-term supply reliability by LADWP is dependent 
on the hydrologic impact and stress on each supply 
as described in Section 11.2, Reliability Assessment 

Under Different Hydrologic Conditions. The forecasted 
availability for each of LADWP’s supplies from 2021-
2025 is summarized below.

•	 Recycled Water: Water supply derived from treated 
wastewater is considered hydrologically independent. 
This supply is assumed to grow over time based on 
the projections in Chapter 7, Recycled Water, over the 
five-year drought risk assessment period. This supply 
is assumed to be reliable within this time frame.

•	 LAA Supply: Supplies from the LAA is based on a 
repeat of the driest five consecutive year hydrology 
in the Eastern Sierra Nevada which occurred from 
1988 to 1992, with additional consideration for climate 
impacts. The same historic sequence was also used 
in the multi-year drought reliability assessment in 
Section 11.2.7.

Exhibit 11G (Continued)

Demand and Supply Projections
(in acre-feet)

Multi-Dry Year: Year Five (1992)
Fiscal Year Ending on June 30

2025 2030 2035 2040 2045

Total Water Demand1 655,700 673,600 692,600 712,000 724,900 

Post-Conservation Demand 507,600 526,600 536,100 554,400 565,700 

Existing / Planned Supplies
Conservation (Additional Active2 and Passive3 
after FYE 14)

Los Angeles Aqueduct4

Groundwater
  - Entitlements5

  - Groundwater Replenishment
  - Stormwater Recharge (Increased Pumping)
Recycled Water- Irrigation and Industrial Use

Subtotal

148,100 

141,900 
 

109,400 
7,000 
4,000 
17,300 

427,700 

147,000 

140,700 
 

109,400 
11,000 
8,000 

29,200 

445,300 

156,500 

139,500 
 

109,400 
11,000 
15,000 
29,700 

461,100 

157,600 

138,400 
 

108,800 
11,000 
15,000 
29,800 

460,600  

159,200 

137,300 
 

108,800 
11,000 
15,000 

30,000 

461,300 

MWD Water Purchases
With Existing/Planned Supplies 228,000 228,300 231,500 251,400 263,600 

Total Supplies 655,700 673,600 692,600 712,000 724,900 

1. Total Demand with existing passive conservation prior to FYE 14.
2. Cumulative hardware savings since late 1980s reached 110,822 AFY by FYE 14.
3. Additional non-hardware conservation inclusive of retained passive savings from the dry period ending in 2017
4. Los Angeles Aqueduct supply is estimated to decrease 0.1652 percent due to climate impacts.
5. LADWP Groundwater Remediation projects in the San Fernando Basin are expected to be in operation by FYE 2023. Sylmar Basin production will increase to 		
   4,170 AFY from FYE 2021 to 2036 to avoid the expiration of stored water credits, then revert to entitlement amounts of 3,570 AFY in 2037.
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•	 Groundwater: LADWP’s groundwater supply makes 
up a significant percentage of the water supply 
portfolio and may also be affected by the reduced 
rainfall and corresponding runoff anticipated during 
a five-year dry period. LADWP utilizes conjunctive 
use strategies to optimize available surface water and 
groundwater to balance supplies with demand. During 
wet periods, LADWP reduces production to increase 
the storage of water in the groundwater basins; and 
during dry period, LADWP increases production to 
greater-than-average rates, as used in the multi-year 
drought reliability assessment in Section 11.2.7.

•	 Stormwater Capture: The City’s stormwater capture 
is a supply that also contributes to supporting the 
recharge of the groundwater basin and groundwater 
storage over time; concurrently protecting the 
safe yield of the groundwater basin and ensuring 
long-term water supply reliability. The availability 
of groundwater is assumed to be equal to a small 
amount of increased groundwater pumping that 

could be brought online in the case of a multi-year 
drought. In year three of the multi-dry year scenario, 
pumping could be increased to access more stored 
groundwater and maintained if the drought lasts 
longer than five years.

•	 Supplies from MWD: Similar to the conditions 
described in section 11.2.6, MWD’s 2020 Urban Water 
Management Plan indicates that MWD will continue to 
provide 100 percent supply capability over the next 
five years under a consecutive five-dry year condition 
starting in 2021. 

•	 The demands used in this analysis were assumed 
to increase starting from the 2020 gross water use 
and are modified with weather factors that increase 
projected demand up to five percent during dry years. 
The drought risk assessment shows no anticipated 
shortages over the five-year drought starting in 2021.

Exhibit 11H
Service Area Drought Risk Assessment

Demand and Supply Projections
(in acre-feet)

Drought Risk Assessment (1988-1992)
Fiscal Year Ending on June 30

2021 2022 2023 2024 2025

Total Water Demand 645,900 652,600 668,600 658,600 655,700 

Post-Conservation Demand 494,200 497,100 500,600 504,700 507,600 

Existing / Planned Supplies
Conservation (Additional Active2 and Passive3 
after FYE 14)

Los Angeles Aqueduct4

Groundwater
  - Entitlements
  - Groundwater Replenishment
  - Stormwater Recharge (Increased Pumping)
Recycled Water- Irrigation and Industrial Use

Subtotal

151,700 

134,600 
 

100,500 
0 

2,000 
11,400 

400,200 

155,500 

120,100 
 

104,800 
1,750 

2,000 
12,500 

396,700 

168,000 

71,000 
 

119,300 
3,500 
2,000 

14,300 

378,100 

153,900 

119,900 
 

107,400 
3,500 
2,000 

15,400 

402,100 

148,100 

141,900 
 

109,400 
7,000 
4,000 
17,300 

427,700  

MWD Water Purchases
With Existing/Planned Supplies 245,700 255,900 290,500 256,500 228,000 

Total Supplies 645,900 652,600 668,600 658,600 655,700 

1. Total Demand with existing passive conservation prior to FYE 14.
2. Cumulative hardware savings since late 1980s reached 110,822 AFY by FYE 14.
3. Additional non-hardware conservation inclusive of retained passive savings from the dry period ending in 2017
4. Los Angeles Aqueduct supply is estimated to decrease 0.1652 percent due to climate impacts.
5. LADWP Groundwater Remediation projects in the San Fernando Basin are expected to be in operation by FYE 2023. Sylmar Basin production will increase to                    	
   4,170 AFY from FYE 2021 to 2036 to avoid the expiration of stored water credits, then revert to entitlement amounts of 3,570 AFY in 2037.
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11.4 Water Shortage 
Contingency Plan (WSCP)
As required by CWC Section 10632, LADWP has 
developed a WSCP, which is included as Appendix I. The 

WSCP establishes six standard water supply shortage 
levels and corresponding shortage response actions 
as reflected in Exhibit 11I and outlines the decision-
making process LADWP utilizes each year to determine 
shortage conditions (Exhibit J).

Exhibit 11I
LADWP Standard Water Shortage Levels

Water Shortage Level Percent Reduction in Full Service Water Demand

Level 1: No Shortage Up to 10%

Level 2: Moderate Shortage Up to 20%

Level 3: Significant Shortage Up to 30%

Level 4: Severe Shortage Up to 40%

Level 5: Critical Shortage Up to 50%

Level 6: Supercritical Shortage Greater than 50%
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Exhibit 11J
LADWP Water Shortage Level Evaluation Process
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LADWP is currently in a Level 2 shortage condition 
which is considered a condition where LADWP 
controlled supplies alone are insufficient to meet long 
term forecasted demands. To determine the appropriate 
shortage level in the future, LADWP will assess water 
supply conditions per the procedures illustrated in 
Exhibit J. For example, if the Annual Assessment 
determines a water supply shortage of 25 percent, 
LADWP would be in a Significant Shortage, or Water 
Shortage Level 3. Once the condition is determined 
by LADWP, shortage response actions including 
demand reduction and supply augmentation measures 
would be placed into effect with the goal of reducing 
demands and utilizing emergency supplies to bridge the 
anticipated supply and demand gap.

A summary of shortage response actions is provided 
in Exhibit K. Additional details on shortage response 
actions can be found in Appendix I. LADWP’s shortage 
response actions include a mix of prohibitions on 
end use, demand reduction methods, and supply 
augmentation. The City’s Emergency Water 
Conservation Plan (Conservation Ordinance) describes 
prohibitions on end use and demand reduction methods 
that will be employed by LADWP in the event of a 
shortage. Supply augmentation actions will include 
withdrawing from available emergency supplies along 
the LAA system and/or local groundwater basins.

The WSCP also lists re-evaluation and improvement 
procedures LADWP will use to ensure shortage risk 
tolerance is adequate and appropriate water shortage 
mitigation strategies are implemented as needed. The 
WSCP will be re-evaluated at least every five years in 
coordination with the Urban Water Management Plan 
(UWMP) update or at the discretion of LADWP.

In addition to shortage planning, the WSCP describes 
how LADWP is planning for a catastrophic supply 
interruption, including a large seismic event at the 
regional and local scale, which is also summarized below 
in Section 11.4.1. LADWP and MWD have developed 
plans for catastrophic supply interruptions that include 
regional power outages, earthquakes, or other disasters. 
Additionally, LADWP maintains several emergency 
connections to and from neighboring water agencies to 
provide mutual aid during times of catastrophic supply 
interruptions.

In the event of severe dry periods, MWD may implement 
its WSCP. MWD’s WSCP incorporates substantial input 
from its member agencies and establishes priorities 

for the use of MWD’s water supplies to achieve retail 
reliability under shortage conditions. 

11.4.1 Catastrophic Supply 
Interruption Plan

11.4.1.1 Seismic Assessment of Major Imported 
Supplies

Numerous faults throughout California pose a major 
seismic risk to disrupting deliveries of Southern 
California’s imported supplies. Portions of the 
conveyance systems on LADWP’s LAA, DWR’s SWP 
California Aqueduct, and MWD’s Colorado River 
Aqueduct (CRA) all traverse the San Andreas Fault. 
A major seismic event on this fault could damage the 
conveyance systems and temporarily cut off deliveries 
of imported supplies to the Southern California region 
until repairs are completed.

MWD may limit supplies to member agencies in the 
event of disruptions after a large seismic event. LADWP 

Exhibit 11K
Summary of LADWP Water Shortage Level Response Actions

Water Shortage Level Demand Reduction Response Actions Supply Augmentation
Response Actions

Level 1: No Shortage Conservation Ordinance Phase 1

N/ALevel 2: Moderate Shortage Conservation Ordinance Phase 2

Level 3: Significant Shortage Conservation Ordinance Phase 3

Level 4: Severe Shortage Conservation Ordinance Phase 4
Withdraw from available emergency 

storage along the Los Angeles Aqueduct 
System and local groundwater basins

Level 5: Critical Shortage Conservation Ordinance Phase 5

Level 6: Supercritical Shortage Conservation Ordinance Phase 6
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and MWD have evaluated potential damage scenarios 
to the LAA, SWP, and CRA from a major (M 7.8) seismic 
event on the San Andreas Fault, as follows: 

•	 Los Angeles, California, and Colorado River Aqueduct 
outage: The shakeout produces up to an 18-month 
outage of the LAA, a 12 to 24-month outage of 
the East Branch of the California Aqueduct, a 6 to 
12-month outage of the West Branch of the California 
Aqueduct, and a 6-month outage of the CRA until 80 
percent of CRA capacity could be recovered. Repairs 
to bring the CRA back to 100 percent capacity would 
last three to five years. 

•	 Potential maximum reductions in member agency 
retail water demand: MWD estimates that 30 percent 
of all retail demand is directed toward outdoor uses. 
MWD combined this estimate with a Public Policy 
Institute of California (PPIC) report (Building Drought 
Resilience in California’s Cities and Suburbs, June 
2017) to resolve that its member agencies would be 
able to reduce retail demands by 25 to 35 percent 
following a seismic event. LADWP will evaluate 
projected shortages in accordance with its WSCP to 
determine necessary conservation actions following a 
major seismic event.

•	 Reductions to member agency local supplies: MWD 
estimated a 6 and 12-month aggregated loss of 10 to 
20 percent of local production following a seismic 
event. This includes full outage of the LAA, and that 
local LADWP supplies would include groundwater and 
recycled supplies only.

MWD re-evaluated its Emergency Storage Objectives 
and in response to the above scenario, increased its 
emergency storage objective from 630,000 AF to 
750,000 AF based on the anticipated performance of 
three water system components during the shakeout 
scenario. The MWD evaluation indicates that member 
agencies should be prepared to reduce their demands 
by 25 to 35 percent. A mandatory demand reduction 
proposed by MWD would mimic the impacts of water 
use reduction (MWD Water Supply Allocation) due to a 
dry period.

11.4.1.2 Emergency Response Plan

LADWP has Emergency Response Plans (ERPs, revised 
January 2021) in place to restore water service for 
essential use in LADWP’s service area if a disaster, such 
as earthquakes and power outages, should result in 
the temporary interruption of water supply. LADWP 

personnel responsible for water transportation, 
distribution, and treatment have established ERPs 
to guide the assessment, prioritization, and repair of 
facilities that have incurred damage during a disaster.

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 
and will utilize the EOC to resume water supply service 
after a catastrophic event.

Earthquakes 

In the event of a major earthquake, LADWP has a 
Disaster Response Plan dedicated for the LAA in 
addition to its overall ERP. The Disaster Response Plan 
details procedures for operating the LAA following an 
earthquake in order to prevent further damage of the 
LAA. If the LAA is severed by seismic activity on the 
San Andreas Fault and is temporarily unable to provide 
water to the City, LADWP will be able to use its water 
storage in Bouquet Reservoir to provide water supply 
to the City while repairs are made. In addition to this 
resource, if the California Aqueduct is intact south of 
the Neenach Pump Station (First Los Angeles Aqueduct 
– State Water Project Connection), arrangements may 
be made to transfer LAA water through this connection 
into the California Aqueduct for delivery to MWD. 
Arrangements can then be made to deliver water to the 
City through one of MWD’s connections. 

Power Outages

Most of LADWP’s pump stations are equipped with 
diesel-powered backup pumps in the event a major 
power outage disrupts the primary energy system. 
The diesel-powered backups are capable of running 
for extended periods of time with reliable refueling 
available from LADWP’s Fleet Services. In the event 
of a major power outage, backup pumps can be 
automatically switch on, started remotely, or activated 
manually. In addition, LADWP maintains adequate 
storage supply to maintain water distribution system 
operability until power is restored. 
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11.5 Water Supply Assessments

Background

In 1994, the California Legislature enacted Water Code 
Section 10910 (Senate Bill 901), which requires cities 
and counties, as part of California Environmental Quality 
Act (CEQA) 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 exempt 
due to loopholes in the statute, and that the intent of the 
legislation had largely gone unfulfilled.

Subsequently, California Senate Bill (SB) 610 and SB 
221, modeled after SB 901, amended State law effective 
January 1, 2002, to ensure that the original intent of the 
legislation is fulfilled. SB 610 and 221 are companion 
measures, which seek to promote more collaborative 
planning between local water suppliers and cities 
and counties. These bills 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.

Under SB 610, a water supply assessment (WSA) must 
be furnished to local governments for inclusion in any 
environmental documentation for specified types of 

development projects subject to CEQA. Specifically, 
SB 610 requires that for certain projects, as defined in 
California Water Code Section 10912, the CEQA lead 
agency must identify a public water system that may 
supply water to the proposed project and request 
the public water system to determine whether the 
water demand associated with the proposed projects 
included as part of the public water system’s most 
recently adopted UWMP. If the projected water demand 
associated with the proposed project is accounted for 
in the most recently adopted UWMP, the public water 
system may incorporate the supporting information 
from the UWMP, including water supply entitlements, 
water rights, and water service contracts, in preparing 
the elements of the assessment. If the proposed 
project’s water demand is not accounted for in the 
most recently adopted UWMP, the WSA for the project 
shall include a discussion with regard to whether the 
public water system’s total projected water supplies 
available in normal, single-dry, and multiple-dry water 
years (WYs) during a 20-year projection will meet 
the proposed project’s water demand, in addition to 
the public water system’s existing and planned future 
uses.  If the WSA concludes that water supplies will be 
insufficient, plans for acquiring additional water supplies 
would need to be presented.  Under SB 221, approval 
by a city or county of new large development projects 
requires an affirmative written verification of sufficient 
water supply; which is a “fail safe” mechanism to ensure 
that collaboration on finding the needed water supplies 
to serve a new large development occurs before 
construction begins.

Methodology

Each WSA performed by LADWP is carefully evaluated 
within the context of the currently adopted UWMP 
and current conditions, such as restrictions on SWP 
pumping from the Sacramento-San Joaquin Delta 
imposed by a federal court and dry conditions. MWD, 
from whom the City purchases its SWP and Colorado 

2020 Urban Water Management Plan for the Los Angeles Department of Water & Power11-18



River water supplies, has also been actively developing 
plans and making efforts to provide additional water 
supply reliability for the entire Southern California 
region. LADWP coordinates closely with MWD to ensure 
implementation of MWD’s water resource development 
plans and supplemental water reliability report prepared 
by MWD. 

As described in Chapter 2, Water Demand, LADWP’s 
UWMP uses a service area-wide method in developing 
the City’s water demand projections. This methodology 
does not rely on individual development water 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 to 
the year 2045. The anticipated growth in the LADWP 
service areas’ customer class sectors is provided by 
MWD, who received projected demographic data from 
the Southern California Association of Governments 
(SCAG). The data used was based on SCAG’s 2020 
Regional Transportation Plan (RTP) growth forecast. 
LADWP’s demand projections are based on its entire 
service area, which also includes services for customers 
outside of the City.  City Charter 673 and 677 permits 
LADWP to serve surplus water supplies to areas outside 
of the City boundary.  The combined annual water use 
of customers outside of the City is less than one percent 
of all water delivered.

The water supply projections for LADWP’s service area 
in the 2020 UWMP support future anticipated SCAG 
RTP demographics and growth projections, including 
projects consistent with such growth projections, during 
normal, single-dry, and multiple-dry water years, as well 
as existing and planned future uses of the LADWP’s 
water system. Therefore, WSAs are a continuous 
integral part of LADWP’s long-term water supply 
planning efforts to ensure adequate water supplies for 
its service area.

WSA Procedure

The City of Los Angeles Department of City Planning 
(City Planning) is the CEQA lead agency for most 
projects within the LADWP service area, although other 
City departments or even the County of Los Angeles 
may perform this role. The CEQA lead agency must 
evaluate proposed projects against the requirements 
for a WSA, in accordance with the Water Code. If a 
proposed project falls within CEQA requirements for a 
WSA, the lead agency will request LADWP to perform a 

WSA and determine whether the City’s total projected 
water supplies will meet the projected water demand 
associated with the proposed project, during normal, 
single-dry, and multiple-dry WYs, in addition to existing 
and planned future uses of LADWP’s water system. 

The projected water demand is determined from the 
proposed project’s scope of work associated water use, 
existing water demand associated with the project’s 
demolition, and the water amount from the installation 
of voluntary water conservation features. The existing 
water demand associated with the project’s demolition, 
as well as the project’s proposed voluntary water 
conservation, are subtracted from the gross proposed 
project demand to arrive at the project’s net additional 
water demand.  WSAs include a discussion of the 
impacts of the annual net additional water demand of 
the project on the City’s potable water supply. Elements 
of the water demand calculation are briefly described 
below.

Proposed Water Demand

Proposed water demand includes proposed indoor 
and outdoor water uses. For indoor uses, the base 
demand is determined by applying sewer generation 
factors (SGFs), published by City of Los Angeles 
Department of Public Works, Bureau of Sanitation and 
Environment, to elements of the project scope such as 
square footage and use type (restaurant, office, etc.). 
Because SGFs, water conservation and use efficiency, 
codes, and ordinances are updated at different times, 
the latest SGFs may not account for water savings from 
the current ordinances. Required water savings are due 
to the Water Efficiency Requirements Ordinance No. 
180822, No. 184248, No. 186488, and any other current 
City and State water conservation and use efficiency 
requirements. Much of the required water savings are 
achieved through the use of high-efficiency plumbing 
fixtures in the project. To account for water savings 
from codes and ordinances, required water savings are 
subtracted from the indoor base demand to arrive at the 
indoor proposed water demand.  

A type of outdoor water use comes from the 
landscaping. This water demand is estimated by using 
California Code of Regulations Title 23, Division 2, 
Chapter 2.7. Model Water Efficient Landscape Ordinance 
(MWELO). MWELO sets the maximum water allotment 
through the Maximum Applied Water Allowance 
(MAWA) calculation.
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Voluntary Water Conservation

LADWP encourages project applicants to incorporate 
additional and voluntary water conservation measures 
into the project. Indoor voluntary measures might 
comprise plumbing fixtures with flow rates below those 
required by current codes. 

Voluntary water conservation through efficient 
landscaping is estimated by subtracting the Estimated 
Total Water Use (ETWU) from MAWA. ETWU represents 
water needs for specific plant types while considering 
the efficiency of proposed irrigation systems. Applicants 
may achieve additional water conservation by proposing 
California Friendly® plants and efficient irrigation 
systems that bring ETWU below MAWA.

Basis for Approval

The proposed project’s net additional water demand 
is the increase in water demand compared to the 
existing water demand at the project site. This quantity 
is not compared directly to the City’s water demand 
projection to conclude whether the City has sufficient 
water supplies for the development. Rather, the basis 
for approving WSAs lies in the demographic projections 
used to determine the City’s overall projected water 
demand in the UWMP. In most cases, the CEQA lead 
agency is responsible for determining if a development 
conforms to the use and intensity of development 
permitted by the City‘s General Plan or if it otherwise 
requires General Plan amendments, using SCAG’s 
2020 RTP. The General Plan framework establishes 
the “Policy” growth level, based on SCAG’s population 

growth forecasts, as the basis for the planning of land 
use, transportation, infrastructure, and public services, 
so if a proposed development is consistent with the 
General Plan, it is also consistent with the most recent 
SCAG projections. Projects under CEQA lead agencies 
such as the County of Los Angeles are exempt from City 
Planning requirements and General Plan conformance, 
but all CEQA lead agencies representing projects within 
the LADWP service area should ensure that a proposed 
development is consistent with the demographic 
growth projection by SCAG’s 2020 RTP.

WSAs are required to include a discussion on whether 
projected water supplies available during a 20-year 
projection will meet a proposed development’s water 
demand. SCAG utilizes a land use-based planning tool 
that allocates its projected demographic data into water 
service areas for MWD’s member agencies, which was 
adopted for water demand projections in the UWMP. 
Because LADWP has performed an analysis of future 
City water demands and supplies based on SCAG 
demographic projections, and plans for adequate water 
supplies to 2045 with the projected growth considered, 
developments that are consistent with SCAG’s 2020 
RTP demographic projections also have adequate future 
water supply. This is the basis of approval for projects 
requiring WSAs. 

All WSAs are subject to approval by the Board of 
Water and Power Commissioners. Upon approval, 
LADWP requests the CEQA lead agency to include the 
implementation of the additional water conservation 
plans, identified in the water conservation commitment 
letter, as part of the approval process for the proposed 
project. 
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12.0 Overview

Climate change is a global-scale concern but is 
particularly impactful in the Western United States 
where water supplies are already limited. Water 
supply availability for the City of Los Angeles (City) 
is impacted by many factors, including temperature 
and precipitation conditions, hydrologic patterns, and 
water demands. To better understand these impacts, 
LADWP actively monitors climate risks to the LADWP 
service area locally and to the watersheds of LADWP’s 
imported supplies. These watersheds span across the 
Western United States and include the Eastern Sierra 
Nevada, Northern Sierra Nevada, and the Colorado 
River Basin where water supplies from the Los Angeles 
Aqueduct (LAA), State Water Project (SWP), and 
Colorado River Aqueduct (CRA) originate, respectively.

Water supplies that are dependent on natural hydrology, 
such as LADWP’s imported supplies and local 
groundwater, are susceptible to climate risks. Imported 
sources that originate from mountain snowpack are 
particularly sensitive to changes in temperatures 
as small increases in temperature can significantly 
influence the melting of snowpack. LADWP continues 
to monitor the latest developments to advance the 
accuracy of hydrologic forecasts and projections to 
improve resources planning efforts that better respond 
to natural hydrologic variability and other potential 
future climate risks.

LADWP also continues to proactively track greenhouse 
gas (GHG) emissions associated with its Water System 
operations through its energy use and associated GHG 
emissions in the production, conveyance, extraction, 
pumping, treatment, and distribution of water. LADWP 

continues to analyze the nexus between water and 
energy consumption and to evaluate the associated 
carbon footprint of its water system in order to identify 
opportunities to improve system efficiency.

12.1 Potential Impacts of 
Climate Change on Water 
Supply Reliability

LADWP has conducted several studies to evaluate the 
potential impacts of climate risk on local and LAA water 
and City demands. These studies utilized global climate 
models (GCMs) to simulate climate systems up through 
the end of the 21st century in order to assess the 
potential range of climate impacts. The common trend 
among the GCMs forecast is increasing temperatures, 
however, all modeling results carry an inherent degree 
of uncertainty. This uncertainty is especially evident 
in models of predicted precipitation which do not 
demonstrate a single clear trend. Different scenarios 
that span across multiple GCMs are developed to better 
plan for this uncertainly and to account for the range of 
possible climate futures. This range of possible futures 
provides valuable insight for LADWP to assess climate 
risk and to develop plans to improve water supply 
reliability. 

12.1.1 Water Demand and Local Impacts

As discussed in Chapter 2, Water Demand, shifts in 
weather conditions can influence water demands by 
approximately five percent when compared to average 
conditions. LADWP evaluated the potential effects of 
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climate impacts on water demands by utilizing future 
projections of precipitation and temperature obtained 
from all available GCMs from the Lawrence Livermore 
National Laboratory through the World Climate 
Research Program’s Coupled Model Intercomparison 
Project Phase 5 (CMIP5) dataset for representative 
concentration pathways (RCP). RCPs represent a set 

of four potential climate change scenarios that were 
adopted by the Intergovernmental Panel on Climate 
Change in 2014. Global coarse-scale climate projections 
were then downscaled to a regional level incorporating 
local weather and topography for the area indicated in 
Exhibit 12A to represent the City.

Exhibit 12A
Downscaled Global Climate Change Model Data Area for Los Angeles

  Chapter 12 – February 2021 Draft 
Climate Change and Water and Energy Nexus 
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in 2014. Global coarse-scale climate projections were then downscaled to a regional level incorporating local weather 
and topography for the area indicated in Exhibit 12A to represent the City. 

Exhibit 12A 
Downscaled Global Climate Change Model Data Area for Los Angeles 

 
The CMIP5 dataset contains 34 GCMs of which three were selected to provide temperature and precipitation inputs 
into the demand forecast model to determine the range of uncertainty associated with future projections. The following 
models were selected as three models representative of potential future climate scenarios in the City: 

▪ Hot and Dry – Micro-ESM-Chem.1 for an RCP of 8.5, model developed by the Japan Agency for Marine Earth 
Science and Technology, Atmosphere and Ocean Research at the University of Tokyo, and the National 
Institute for Environmental Studies; 

▪ Warm and Wet – GISS-E2.R.1 for an RCP of 4.5, model developed by the NASA Goddard Institute for Space 
Studies; and  

▪ Average (or central tendency of all 34 models and RCP variations) – IPSL-CM5B-LR.1 for an RCP of 4.5, 
model developed by the Institute Pierre Simon Laplace. 

The hot and dry and warm and wet models represent high and low forecasts and are used to determine corresponding 
ranges of effects the City’s demands. The average model represents the central tendency of all 34 GCMs to provide 
an approximate average forecast. 

A comparison of average monthly precipitation projected for the three models for the period 2030 to 2050 and the 
historical long-term average of 1950 to 1999 are provided in Exhibit 12B. Average annual precipitation for the warm 
and wet model is projected to increase by approximately six inches over the baseline period. In contrast, precipitation 
for the hot and dry model is expected to decrease by approximately 3.1 inches in relation to the baseline period. The 
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The CMIP5 dataset contains 34 GCMs of which three 
were selected to provide temperature and precipitation 
inputs into the demand forecast model to determine the 
range of uncertainty associated with future projections. 
The following models were selected as three models 
representative of potential future climate scenarios in 
the City:

•	 Hot and Dry – Micro-ESM-Chem.1 for an RCP of 8.5, 
model developed by the Japan Agency for Marine 
Earth Science and Technology, Atmosphere and 
Ocean Research at the University of Tokyo, and the 
National Institute for Environmental Studies;

•	 Warm and Wet – GISS-E2.R.1 for an RCP of 4.5, model 
developed by the NASA Goddard Institute for Space 
Studies; and 

•	 Average (or central tendency of all 34 models and 
RCP variations) – IPSL-CM5B-LR.1 for an RCP of 
4.5, model developed by the Institute Pierre Simon 
Laplace.

The hot and dry and warm and wet models represent 
high and low forecasts and are used to determine 
corresponding ranges of effects the City’s demands. The 
average model represents the central tendency of all 34 
GCMs to provide an approximate average forecast.

A comparison of average monthly precipitation 
projected for the three models for the period 2030 to 
2050 and the historical long-term average baseline of 
1950 to 1999 are provided in Exhibit 12B. Average annual 
precipitation for the warm and wet model is projected 
to increase by approximately 6.5 inches over the 
baseline period. In contrast, precipitation for the hot and 
dry model is expected to decrease by approximately 
2.7 inches in relation to the baseline period. The 
average model projects annual precipitation will remain 
relatively unchanged in comparison to the baseline 
period. Overall, there is a 9.2 inch differential between 
hot and dry and wet and warm models. The changes in 
rainfall correspond to the rainy season illustrated by the 
baseline with little or no rain expected to occur during 
the dry season.

Exhibit 12B
Climate Change Impacts to Monthly Precipitation for

GCM Models 2030 – 2050 vs. Baseline 1950-1999

Exhibit 12A 
Downscaled Global Climate Change Model Data Area for Los Angeles 

 
 

Exhibit 12B 
Climate Change Impacts to Monthly Precipitation for GCM Models 2030 – 2050 vs. Baseline 1950-1999 
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A comparison of the City’s average daily maximum 
temperature for the three models for the period 2030 to 
2050 and historical long-term average of 1950 to 1999 
is provided in Exhibit 12C. The average daily maximum 
temperature for the hot and dry model is projected to 
increase over the baseline ranging from 7.77 to 11.234 

°F, depending on the month. The greatest increase is 
projected for January and the lowest increase for June. 
The warm and wet model has an increased range of 0.12 
to 5.39 °F over the baseline. Even the average model 
shows an increase ranging between 4.53 and 8.99 °F.
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Exhibit 12C
Climate Change Impacts to Local Average Daily Maximum Temperature 

2030 – 2050 vs. Baseline 1950-1999

Exhibit 12C 
Climate Change Impacts to Local Average Daily Maximum Temperature  

2030 – 2050 vs. Baseline 1950-1999 
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The impact of these climate effects will likely impact 
projected water demands. Exhibit 12D illustrates 
projected demands through 2045 under the current 
forecast (baseline) and the application of the three 
selected GCM models. Demands are shown with passive 
conservation for average weather without climate 
change, hot and dry climate change, warm and wet 
climate change, and the most representative central 
tendency of all 34 GCMs. Impacts vary by the GCM. In 

general, the three climate change scenarios will result 
in an increase in demands over the current baseline 
forecast. The greatest increase in demands over the 
baseline in 2045 with passive conservation is associated 
with the hot and dry scenario, resulting in an increase in 
demands of 37,400 acre feet per year (AFY) (7 percent 
increase), followed by the central tendency scenario at 
20,400 AFY (4 percent increase), and the warm and wet 
scenario at 1,700 AFY (less than 1 percent increase).

 Lake Crowley, California
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Additionally, in partnership with the Bureau of 
Reclamation and local agencies, the Los Angeles County 
Flood Control District (LACFCD) completed the Los 
Angeles Basin Study (LA Basin Study) in 2016. The 
study evaluates the capacity of existing LACFCD flood 
control dams, reservoirs, spreading grounds, and other 
interrelated facilities that help store excess stormwater, 
recharge groundwater basins, and augment local 
supply. The LACFCD works in partnership with LADWP 
on stormwater capture projects like these which help to 
accommodate projected future climate and population 
changes in the Los Angeles Basin. (see Chapter 6, 
Watershed Management). As part of the LA Basin 
Study, climate-adjusted precipitation and evaporation 
inputs were developed for use in its Watershed 
Management Modeling System (WMMS). Three sets 
of downscaled climate change projections from the 
World Climate Research Programme’s Coupled Model 
Intercomparison Project Phase 3 (CMIP3) and CMIP5 
were selected and used in WMMS to model stormwater 
runoff, recharge, and peak flood flows. In general, it 
was found that there would be little to no change in 
annual average precipitation for the region and this was 

also reflected in the stormwater runoff projections. The 
climate projections and hydrologic modeling results 
were then used to analyze the response of the existing 
facilities and to assess the potential for changes in 
stormwater capture. It was found that there is a wide 
range of overall efficiency and resiliency within the 
existing system and that certain facilities are more 
readily adaptable to future changes than others, e.g. 
could maintain or improve the efficiency under future 
climate. Next, a large number of potential concepts 
were developed and modeled to determine which could 
provide the largest future stormwater conservation 
benefit. Finally, the project concepts were evaluated 
in a trade-off analysis to identify which could benefit 
the region the most, taking into consideration water 
conservation benefits and environmental, social, and 
economic measures. For the future opportunities 
highlighted in the LA Basin Study, implementing 
widespread, low-impact development, enhancing or 
constructing new centralized facilities, and improving 
policies could boost the region’s existing stormwater 
capture potential. These concepts can help the region 
adapt to the effects of climate change and improve the 

Exhibit 12D1

Baseline and Climate Change Demand Scenarios with Additional Conservation
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Exhibit 12D1 
Baseline and Climate Change Demand Scenarios with Additional Conservation 

 1Exhibit 12D was generated using the Demand Forecast Model 

Additionally, in partnership with the Bureau of Reclamation and local agencies, the Los Angeles County Flood Control 
District (LACFCD) completed the Los Angeles Basin Study (LA Basin Study) in 2016. The study evaluates the capacity 
of existing LACFCD flood control dams, reservoirs, spreading grounds, and other interrelated facilities that help to store 
excess stormwater, recharge groundwater basins, and augment local supply. The LACFCD works in partnership with 
LADWP on stormwater capture projects like these which help to accommodate projected future climate and population 
changes in the Los Angeles Basin. (see Chapter 6, Watershed Management). As part of the LA Basin Study, climate-
adjusted precipitation and evaporation inputs were developed for use in its Watershed Management Modeling System 
(WMMS). Three sets of downscaled climate change projections from the World Climate Research Programme’s 
Coupled Model Intercomparison Project Phase 3 (CMIP3) and CMIP5 were selected and used in WMMS to model 
stormwater runoff, recharge, and peak flood flows. In general, it was found that there would be little to no change in 
annual average precipitation for the region and this was also reflected in the stormwater runoff projections. The climate 
projections and hydrologic modeling results were then used to analyze the response of the existing facilities and to 
assess the potential for changes in stormwater capture. It was found that there is a wide range of overall efficiency and 
resiliency within the existing system and that certain facilities are more readily adaptable to future changes than others, 
e.g. could maintain or improve the efficiency under future climate. Next, a large number of potential concepts were 
developed and modeled to determine which could provide the largest future stormwater conservation benefit. Finally, 
the project concepts were evaluated in a trade-off analysis to identify which could benefit the region the most, taking 
into consideration water conservation benefits and environmental, social, and economic measures. For the future 
opportunities highlighted in the LA Basin Study, implementing widespread, low-impact development, enhancing or 
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overall resiliency of the local water supply portfolio.

12.1.2 Los Angeles Aqueduct Impacts

The LAA has experienced recent extreme hydrologic 
variability through an extended near historic dry 
period from 2012 to 2016 and subsequent extreme wet 
year that followed in 2017. While extreme hydrologic 
variability is naturally present and historically observed 
in the Eastern Sierra Nevada, impacts to supplies from 
the LAA from these climate risks will likely continue 
to potentially increase in frequency and duration of 
extreme events. LADWP continues to proactively 
monitor the latest research on climate risks to the 
Eastern Sierra Nevada and is developing mitigation 
strategies in its long term planning efforts.

LADWP has conducted several studies in recent years to 
further evaluate potential climate impacts in the Eastern 
Sierra Nevada watershed and deliveries from the LAA 
system. In 2011, LADWP completed a climate study (2011 
Climate Study) that utilized a set of 16 GCMs and two 
GHG emission scenarios to model climate impacts in the 
Eastern Sierra Nevada region through the end of the 
21st century. 2011 Climate Study results suggested an 
expected increase in temperature of 8 °F, reduction in 
precipitation of 10 percent, and reduction of snowpack. 

The resulting climate risks from these projected changes 
in temperature and precipitation include reduced 
snowpack volume, shifts in snowmelt timing, increased 
ratios of precipitation as rain to snow, alterations 
to evapotranspiration patterns, and ultimately, an 
estimated 0.1652 percent reduction in annual runoff per 
year. 

In 2020, LADWP worked with the University of 
California, Los Angeles to complete a Climate Study 
Update (2020 Climate Study) to analyze potential 
changes since the 2011 Climate Study was completed 
by implementing advances in global climate modeling 
that have been achieved since 2011. The 2020 Climate 
Study utilized a set of 20 CMIP5 GCMs under the current 
GHG emission scenario, RCP 8.5, which represents no 
reduction to emissions levels associated with current 
energy sources. Results of the 2020 Climate Study show 
steady temperature increases throughout the remainder 
of the 21st century and are similar to the 2011 Climate 
Study. Exhibit 12E shows the temperature results of the 
20 GCMs throughout the simulation period. The average 
projected temperature among the GCMs suggest an 
expected temperature increase of 9 °F at the end of the 
21st century from the average historical baseline period 
of 1980 to 2005.

Of the 20 GCMS, five GCMs that were able to represent 

Exhibit 12E
30-Year Running Mean of the Change in Average Annual Daily Maximum 

Temperature in the Eastern Sierra Watershed under RCP 8.5
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Exhibit 12E 
30-Year Running Mean of the Change in Average Annual Daily Maximum Temperature in the Eastern Sierra 

Watershed under RCP 8.5  

 
Of the 20 GCMS, five GCMs that were able to represent the extremes of modeled changes were selected to be 
dynamically downscaled in order to produce a range of localized information about the eastern Sierra watershed. 
Exhibit 12F shows the temperature results of the five dynamically downscaled GCMs. The dynamically downscaled 
results show a uniform range of temperature increase that range from 3.66 °C to 6.78 °C (6.6 °F to 12.2 °F) by the 
end of the 21st century compared to a large range of temperature in Exhibit 12E, which compares the results of all 20 
GCMs. 

Exhibit 12F 
Change in Average Temperature Over the Eastern Sierra at the End of the Century (2091-2100) Under RCP 

8.5 
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the extremes of modeled changes were selected 
to be dynamically downscaled in order to produce 
a range of localized information about the Eastern 
Sierra watershed. Exhibit 12F shows the temperature 
results of the five dynamically downscaled GCMs. The 
dynamically downscaled results show a uniform range 

of temperature increase that range from 3.66 °C to 6.78 
°C (6.6 °F to 12.2 °F) by the end of the 21st century, in 
contrast to the larger range of temperatures shown in 
Exhibit 12E.

Projected precipitation results from the 2020 Climate 

Exhibit 12F
Change in Average Temperature Over the Eastern Sierra at the

End of the Century (2091-2100) Under RCP 8.5
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30-Year Running Mean of the Change in Average Annual Daily Maximum Temperature in the Eastern Sierra 

Watershed under RCP 8.5  

 
Of the 20 GCMS, five GCMs that were able to represent the extremes of modeled changes were selected to be 
dynamically downscaled in order to produce a range of localized information about the eastern Sierra watershed. 
Exhibit 12F shows the temperature results of the five dynamically downscaled GCMs. The dynamically downscaled 
results show a uniform range of temperature increase that range from 3.66 °C to 6.78 °C (6.6 °F to 12.2 °F) by the 
end of the 21st century compared to a large range of temperature in Exhibit 12E, which compares the results of all 20 
GCMs. 

Exhibit 12F 
Change in Average Temperature Over the Eastern Sierra at the End of the Century (2091-2100) Under RCP 

8.5 

 
 
Study, shown in Exhibit 12G for the 20 GCMs, differ 
widely under the same simulation period and GHG 
emission scenario. The precipitation pattern begins 
to differ dramatically around mid-century as half of 
the GCMs project increases in precipitation and the 

remaining half project decreases. The overall average 
over the 80-year period indicates little change to 
precipitation.

A closer look at the same dynamically downscaled 
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GCMs shown above in Exhibit 12F shows that the 
modeled average annual precipitation increases slightly 
when compared to the historical baseline (Exhibit 12H). 
Although the modeled changes in precipitation are not 
as dramatic as temperature changes, potential climate 
risks include less frequent but more intense storm 
events and longer dry periods. It should be noted that 
the 2020 Climate Study only considered the highest 
GHG emission scenario (RCP 8.5) which provides a 
conservative estimate of potential climate impacts to 
the Eastern Sierra Nevada. Overall, the 2020 Climate 
Study was able to reaffirm many of the findings of the 

2011 Climate Study. In summary, by the end of the 21st 
century, these findings indicate temperature increase, 
snowpack reduction and shift in peak runoff to earlier in 
the spring.

Results from the 2020 Climate Study provide inputs to 
the hydrologic runoff models to estimate changes in 
deliveries into the LAA system. The projected runoff 
findings help better inform operational decisions 
and assist in developing strategies for improved 
management of supplies along the LAA system.

Exhibit 12G 
30-Year Running Mean of Average Annual Precipitation in the Eastern Sierra 

Watershed Under RCP 8.5, Relative to Historical Baseline (1980-2005)
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Projected precipitation results from the 2020 Climate Study, shown in Exhibit 12G for the 20 GCMs, differ widely under 
the same simulation period and GHG emission scenario. The precipitation pattern begins to differ dramatically around 
mid-century as half of the GCMs project increases in precipitation and the remaining half project decreases. The overall 
average over the 80-year period indicates little change to precipitation. 
 

Exhibit 12G  
30-Year Running Mean of Average Annual Precipitation in the Eastern Sierra Watershed Under RCP 8.5, 

Relative to Historical Baseline (1980-2005) 

 
 
A closer look at the same dynamically downscaled GCMs shown above in Exhibit 12F shows that the modeled average 
annual precipitation increases slightly when compared to the historical baseline (Exhibit 12H). Although the modeled 
changes in precipitation are not as dramatic as temperature changes, potential climate risks include less frequent but 
more intense storm events and longer dry periods. It should be noted that the 2020 Climate Study only considered the 
highest GHG emission scenario (RCP 8.5) which provides a conservative estimate of potential climate impacts to the 
eastern Sierra Nevada. Overall, the 2020 Climate Study was able to reaffirm many of the findings of the 2011 Climate 
Study. In summary, by the end of the 21st century, these findings indicate temperature increase, snowpack reduction 
and shift in peak runoff to earlier in the spring. 
 
Results from the 2020 Climate Study provide inputs to the hydrologic runoff models to estimate changes in deliveries 
into the LAA system. The projected runoff findings help better inform operational decisions and assist in developing 
strategies for improved management of supplies along the LAA system. 

Exhibit 12H
Change in Average Annual Precipitation Between the Historical Period

(1980-2005) and End of Century (2091-2100) Under RCP 8.5.
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Exhibit 12H 
Change in Average Annual Precipitation Between the Historical Period (1980-2005) and End of Century (2091-

2100) Under RCP 8.5.  
 

 
LADWP operates its local groundwater resources conjunctively by reducing groundwater pumping and diverting LAA 
water into local spreading grounds during normal and wet years. This strategy allows for replenishment to the local 
groundwater basins during wet and normal periods and prevents conditions of severe overdraft when groundwater 
pumping is increased during dry periods to meet consumptive demands. LADWP is also exploring opportunities to 
further enhance conjunctive use capabilities to better help improve LADWP’s management and response to climate 
risks during more intense wet periods and prolonged dry periods. 
 
12.1.3 MWD Imported Water Supply Impacts 
The City receives purchased imported water supplies from the Sacramento-San Joaquin Delta, through the SWP, and 
from the Colorado River, through the CRA, from MWD. These water supplies are subjected to hydrologic variability 
and may affect its delivery to the City. Please refer to MWD’s 2020 UWMP update for additional information on SWP 
and CRA water supplies. 
 
12.2 Water and Energy Nexus  
A new California Water Code (CWC) requirement for the 2020 UWMP is to include any readily obtainable information 
or an estimate of the amount of energy used to process water supplies, such as energy used to extract, divert, convey, 
treat, store, and distribute. Energy intensity reporting can be beneficial for water utilities because it identifies associated 
energy savings and GHG reduction opportunities for water conservation savings programs. This, in turn, provides 
potential funding opportunities for these programs. 
 
To comply with CWC 10631.2(a), and to identify opportunities mentioned above, LADWP has been studying the nexus 
between water and energy consumption and evaluating the associated carbon footprint of its water system. The most 
energy intensive source of water for LADWP is water purchased from MWD, which imports SWP supplies via the 
California Aqueduct and Colorado River supplies via the CRA. LADWP also supplies water via the LAA, which is a net 
producer of energy. The next most energy intensive sources are local sources of water for LADWP, which include 
groundwater and recycled water. Exhibit 12I outlines LADWP’s water supply sources as well as the water system 
facilities that either consume or generate energy to extract, convey, and treat water for distribution throughout LADWP’s 
service area. In the following sections, further information and values are provided for energy intensity or energy 
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LADWP operates its local groundwater resources 
conjunctively by reducing groundwater pumping and 
diverting LAA water into local spreading grounds 
during normal and wet years. This strategy allows for 
replenishment to the local groundwater basins during 
wet and normal periods and prevents conditions 
of severe overdraft when groundwater pumping is 
increased during dry periods to meet consumptive 
demands. LADWP is also exploring opportunities to 
further enhance conjunctive use capabilities to better 
help improve LADWP’s management and response 
to climate risks during more intense wet periods and 
prolonged dry periods.

12.1.3 MWD Imported Water 
Supply Impacts

The City receives purchased imported water supplies 
from the Sacramento-San Joaquin Delta, through 
the SWP, and from the Colorado River, through the 
CRA, from MWD. These water supplies are subjected 
to hydrologic variability and may affect its delivery 
to the City. Please refer to MWD’s 2020 Urban Water 
Management Plan (UWMP) update for additional 
information on SWP and CRA water supplies.

12.2	 Water and Energy Nexus 

A new California Water Code (CWC) requirement for 
the 2020 UWMP is to include any readily obtainable 
information or an estimate of the amount of energy 

used to process water supplies, such as energy used 
to extract, divert, convey, treat, store, and distribute 
water. Energy intensity reporting can be beneficial for 
water utilities because it not only compares various 
water supplies’ associated energy and GHG emissions, 
it also identifies the energy savings and GHG reduction 
opportunities from water conservation programs. This, 
in turn, provides potential funding opportunities for 
these programs.

To comply with CWC Section 10631.2(a), and to 
identify opportunities mentioned above, LADWP has 
been studying the nexus between water and energy 
consumption and evaluating the associated carbon 
footprint of its water system. The most energy intensive 
source of water for LADWP is water purchased from 
MWD, which imports SWP supplies via the California 
Aqueduct and Colorado River supplies via the CRA. 
LADWP also supplies water via the LAA, which is a net 
producer of energy. The next most energy intensive 
sources are local sources of water for LADWP, which 
include groundwater and recycled water. Exhibit 12I 
outlines LADWP’s water supply sources as well as 
the water system facilities that either consume or 
generate energy to extract, convey, and treat water for 
distribution throughout LADWP’s service area. In the 
following sections, further information and values are 
provided and discussed for energy intensity or energy 
generation rate for each of LADWP’s water supplies. 
The energy intensity or generation rates have been 
computed by dividing the total energy consumed or 
generated, by the total water conveyed or processed by 
that source. Both values are expressed in kilowatt hours 
per acre foot (kWh/AF).

Los Angeles Aqueduct Cascades
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12.2.1 MWD Imported Water Supplies 

LADWP’s purchases of imported supplies from MWD 
come from hundreds of miles away from the San 
Francisco Bay and Sacramento-San Joaquin River Delta 
(Bay-Delta) in Northern California, through the State 
Water Project, and Colorado River, through the CRA. 
Because of the conveyance path, a considerable amount 
of energy is required to convey the SWP and CRA 
supplies to LADWP.

SWP supplies originate from Northern California and the 
Delta and is conveyed along the 443-mile long California 
Aqueduct to Southern California. The SWP system is 
owned and operated by the California Department of 
Water Resources (DWR) and consists of pump stations 
that lift the water along its path to provide water to 
the City. Exhibit 12J shows the SWP facilities, including 
the 443-mile-long aqueduct that carries water from 
the Delta through the San Joaquin Valley to Southern 
California. At the Tehachapi Mountains, sizeable 
pumps lift the water from the California Aqueduct 
approximately 2,000 feet over the mountains and into 
southern California. The water MWD supplies from 
the SWP is the most energy intensive source of water 

available to LADWP when excluding embedded energy 
from hydropower generation. However, DWR operates 
the SWP and plans to reduce the SWP’s energy and 
GHG emissions, which are identified in the DWR’s 
Climate Action Plan Phase 1, Greenhouse Gas Emissions 
Reduction Plan Update 2020, found at https://water.
ca.gov/Programs/All-Programs/Climate-Change-
Program/Climate-Action-Plan.

Although a large amount of electricity is required 
to pump water along the SWP, it also includes 
hydroelectric plants that offset the conveyance 
energy. One of the plants is the Castaic Power Plant. 
This hydroelectric powerplant was developed in 1966 
when DWR and LADWP entered into a contract for 
joint development of the West Branch of the California 
Aqueduct. The Castaic Power Plant is owned and 
operated by LADWP and provides energy storage 
in the form of water pumped and stored in Pyramid 
Lake Reservoir on the West Branch of the California 
Aqueduct. It has energy storage and generation 
capacity of 1,265 megawatt (MW). This power plant 
contributes to LADWP’s total hydropower generation 
and is a vital component of LADWP‘s energy source to 
help meet the state’s renewable energy targets.

Exhibit 12I
Sources and Facilities of LADWP’s Water Supply Portfolio

1. Source: Wilkinson, Robert, Ph.D. Methodology for Analysis of the Energy Intensity of California’s Water Systems, and an Assessment of Multiple 	   
Potential Benefits Through Integrated Water-Energy Efficiency Measures, University of California, Santa Barbara, 2000, p. 27
2. See Chapter 5, Local Groundwater for the Local Groundwater map.
3. See Chapter 7, Recycled Water for the Recycled Water map.
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1. Source: Wilkinson, Robert, Ph.D. Methodology for Analysis of the Energy Intensity of California’s Water Systems, and an Assessment of Multiple     
Potential Benefits Through Integrated Water-Energy Efficiency Measures, University of California, Santa Barbara, 2000, p. 27
2. See Chapter 5, Local Groundwater for the Local Groundwater map.
3. See Chapter 7, Recycled Water for the Recycled Water map.
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Colorado River supply is conveyed to the City through 
the CRA, which is owned and operated by MWD. The 
242-mile-long CRA system begins at the Whitsett 
Intake Pumping Plant at Lake Havasu. Five pumping 
plants then lift the water to Hinds Pumping Plant, 
which then flows 116 miles by gravity and terminates 
in MWD’s service area at Lake Mathews in Riverside 
County as shown in Exhibit 12K. CRA water is the 
second most energy intensive water source for the 

City, after the SWP when excluding embedded energy 
from hydropower generation. The energy source for 
the CRA conveyance is a combination of hydropower 
from Hoover Dam and Parker Dam along with wholesale 
energy supplies. MWD has plans to improve the CRA’s 
energy efficiency. Additional details on improvements 
to the CRA can be found in MWD’s Energy Sustainability 
Plan and Climate Action Plan.

Exhibit 12J
State Water Project Facility Elevations
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Although a large amount of electricity is required to pump water along the SWP, it also includes hydroelectric plants 
that offset the conveyance energy. One of the plants is the Castaic Power Plant. This hydroelectric powerplant was 
developed in 1966 when DWR and LADWP entered into a contract for joint development of the West Branch of the 
California Aqueduct. The Castaic Power Plant is owned and operated by LADWP and provides energy storage in the 
form of water pumped and stored in Pyramid Lake Reservoir on the West Branch of the California Aqueduct. It has 
energy storage and generation capacity of 1,265 MW. This power plant contributes to LADWP’s total hydropower 
generation and is a vital component of LADWP‘s energy source to help meet the state’s renewable energy targets. 
 

Exhibit 12J 
State Water Project Facility Elevations 

Source: California’s Water-Energy Nexus: Pathways to Implementation, written by GEI Consultants, Inc. on behalf of the Water-Energy Team of 
the Governor’s Climate Action Team (September 12, 2012), Figure 2 on page 15 
 
Colorado River supply is conveyed to the City through CRA, which is owned and operated by MWD. The water enters 
the 242-mile-long CRA system from Lake Havasu at the Whitsett Intake Pumping Plant. Five pumping plants lift the 
water to Hinds Pumping Plant, which then flows 116 miles by gravity and terminates at MWD’s service area at Lake 
Mathews in Riverside County as shown in Exhibit 12K. CRA water is the second most energy intensive water source 
for the City, after the SWP. The energy source for the CRA conveyance is a combination of hydropower from Hoover 
Dam and Parker Dam along with wholesale energy supplies. MWD has plans to improve the CRA’s energy efficiency. 
Additional details on improvements to the CRA can be found in MWD’s Energy Sustainability Plan and Climate Action 
Plan.
 
 
 
 
 
 
 
 
 
 

Source: California’s Water-Energy Nexus: Pathways to Implementation, written by GEI Consultants, Inc. on behalf of the Water-Energy Team of 
the Governor’s Climate Action Team (September 12, 2012), Figure 2 on page 15

Source: Metropolitan Water District of Southern California’s Board of Directors Engineering and Operations Committee Board 
Action, June 11, 2013, Attachment 3

Exhibit 12K
MWD CRA Pumping Plants

Exhibit 12K 
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12.2.2 Los Angeles Aqueduct Supplies

The LAA is a gravity-fed water conveyance system 
that provides water from the Eastern Sierra Nevada 
watersheds. It also produces hydropower for the City, 
making it the most desirable source of water in terms of 
energy intensity. There are 12 power generation facilities 
along the LAA system (upstream of the Los Angeles 
Aqueduct Filtration Plant) as shown in Exhibit 12L. On 
average, from fiscal year ending (FYE) 2016 to 2020, 
the total unit energy generated by water flows through 
the hydroelectric generation plants was approximately 

3,945 kWh/AF. The amount of hydroelectric generation 
varies annually and is dependent on the amount of 
water flowing through the power plants, environmental 
considerations, and planned power plant outages. 
The energy generated along the LAA is not included 
in LADWP’s total energy intensity of its water system 
because the energy generated along the LAA is not 
directly used in providing the City’s other sources of 
water supply. However, the LAA water does offset the 
more energy intensive sources of water, reducing the 
overall energy intensity of LADWP’s water supplies. 

12.2.3 Local Groundwater Supplies 

Groundwater accounts for approximately eight percent 
of LADWP’s water supply from FYE 2016 to FYE 2020. 
The energy required for groundwater production 
consists of groundwater well extraction, treatment, 
and/or blending with other treated water supplies. The 
average groundwater energy intensity from FYE 2016 

to FYE 2020 was approximately 604 kWh/AF. The 
groundwater energy intensity is expected to increase 
following the completion of the San Fernando Basin 
Groundwater Remediation facilities. However, future 
groundwater energy intensity is expected to remain 
lower than the energy intensity of imported water 
supplies from MWD.

Exhibit 12L
LADWP’s LAA Powerplant Schematic
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Exhibit 12L 
LADWP’s LAA Powerplant Schematic    

 
12.2.3 Local Groundwater Supplies  
Groundwater accounts for approximately eight percent of LADWP’s water supply from FYE 2016 to FYE 2020. The 
energy required for groundwater production consists of groundwater well extraction, treatment, and/or blending with 
other treated water supplies. The average groundwater energy intensity from FYE 2016 to FYE 2020 was 
approximately 604 kWh/AF. The groundwater energy intensity is expected to increase following the completion of the 
San Fernando Basin Groundwater Remediation facilities. However, future groundwater energy intensity will remain 
lower than the energy intensity of imported water supplies from MWD. 
 
12.2.4 Recycled Water Supplies  
Recycled water is currently the smallest component of LADWP’s water supply portfolio, with municipal and industrial 
uses accounting for approximately two percent of total supplies for FYEs 2016 to FYE 2020. Currently, LADWP 
receives recycled water directly from three wastewater treatment plants operated by the Los Angeles Bureau of 
Sanitation and Environment (LASAN), two of which provide recycled water treated to a tertiary level: Los Angeles - 
Glendale Water Reclamation Plant (LAGWRP) and Donald C. Tillman Water Reclamation Plant (DCTWRP). Terminal 
Island Water Reclamation Plant (TIWRP) performs advanced treatment of recycled water in addition to tertiary 
treatment. LADWP receives a small portion of tertiary treated recycled water directly from the West Basin Municipal 
Water District (WBMWD), which takes secondary treated wastewater from LASAN’s Hyperion Water Reclamation Plant 
(HWRP) in El Segundo and provides additional treatment of wastewater. LADWP also receives recycled water from 
the City of Burbank's Water Reclamation Plant to directly supply LADWP’s customers adjacent to the Valley service 
area. Additional information about LADWP’s recycled water sources can be found in Chapter 4, Recycled Water. 
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12.2.4 Recycled Water Supplies 

Recycled water is currently the smallest component 
of LADWP’s water supply portfolio, with municipal 
and industrial uses accounting for approximately two 
percent of total supplies from FYE 2016 to FYE 2020. 
Currently, LADWP receives recycled water directly 
from three wastewater treatment plants operated by 
the City of Los Angeles Department of Public Works, 
Bureau of Sanitation and Environment (LASAN), two 
of which provide recycled water treated to a tertiary 
level: Los Angeles - Glendale Water Reclamation Plant 
(LAGWRP) and Donald C. Tillman Water Reclamation 
Plant (DCTWRP). Terminal Island Water Reclamation 
Plant (TIWRP) performs advanced treatment of 
recycled water in addition to tertiary treatment. LADWP 
receives a small portion of tertiary treated recycled 
water directly from the West Basin Municipal Water 
District (WBMWD), which takes secondary treated 
wastewater from LASAN’s Hyperion Water Reclamation 
Plant (HWRP) in El Segundo and provides additional 
treatment of wastewater. LADWP also receives recycled 
water from the City of Burbank’s Water Reclamation 
Plant to directly supply LADWP’s customers adjacent 
to the Valley service area. Additional information about 
LADWP’s recycled water sources can be found in 
Chapter 7, Recycled Water.

The average weighted FYE 2016 to FYE 2020 energy 
intensity associated with all the recycled water facilities 
is approximately 2,010 kWh/AF, accounting for energy 
to treat wastewater to tertiary and advanced levels and 
pump the recycled water to customers. The recycled 
water treatment plants are operated by West Basin 
Municipal Water District, Burbank Water and Power, 
Glendale Water and Power, and LASAN. Recycled 
water energy intensity is dependent on several factors 
including wastewater treatment, the amount of recycled 
water being pumped to a higher elevation, amount of 
advanced treated recycled water being used, extension 
of recycled water distribution system resulting in 
additional head loss, and pump efficiencies. 

12.2.5 Treatment Energy for LAA 
and MWD Water Supplies 

Another factor in determining the energy intensity of 
LADWP’s water supply is the energy required to treat 
water for potable purposes. All LAA water and nearly 
all SWP West Branch water supplies purchased by 
LADWP are treated at Los Angeles Aqueduct Filtration 
Plant (LAAFP). A small percentage (approximately 
five percent) of SWP West Branch water purchased by 
LADWP is treated by MWD at their Jensen Treatment 

Plant located in Sylmar, adjacent to LAAFP. For 
LAAFP, the treatment energy intensity has averaged 
approximately 39 kWh/AF, from FYE 2016 to FYE 
2020. The treatment energy intensity also includes 
the treatment energy used at the Dr. Pankaj Parekh 
Ultraviolet (UV) Disinfection Facility. In 2016, the facility 
went online to disinfect potable water leaving LAAFP to 
minimize potentially harmful disinfection by-products 
in compliance with new water quality regulations. The 
UV treatment process has increased the over-all energy 
intensity of water treated at LAAFP by approximately 7 
kWh/AF.

The treatment energy from purchased treated 
imported MWD water supplies comes primarily from 
the East Branch of the SWP and CRA. MWD treats 
water supplied to LADWP at both MWD’s Weymouth 
Treatment Plant in the San Gabriel Valley, and MWD’s 
Diemer Treatment Plant in Orange County. Weymouth 
Treatment Plant supplies water to the East Los Angeles 
community, and Diemer Treatment Plant supplies water 
to the Harbor community. 

12.2.6 Distribution Energy

LADWP’s potable water distribution infrastructure is 
comprised of 85 pump stations, 115 tanks and reservoirs, 
329 regulator and relief stations, and 7,340 miles of 
distribution mains and trunk lines. With major sources 
of LADWP’s water entering the service area at higher 
elevations than most other parts of the City, the 
distribution system benefits from the topography of its 
service area in that much of the hydraulic head required 
for water distribution is provided by gravity. Distribution 
energy intensity is influenced by various factors 
including amount of water being pumped to a higher 
elevation, head loss in the pipe network, source water 
elevation, and pump efficiencies. FYE 2016 to FYE 2020 
average energy intensity for LADWP’s water distribution 
system is approximately 166 kWh/AF.

LADWP continuously explores means to improve 
energy efficiency throughout the water distribution 
system. First, LADWP replaces or upgrades selected 
aging motors with premium efficiency motors. Second, 
LADWP has installed and is in the process of evaluating 
the installation of a variable frequency drive in existing 
pump stations to increase the energy efficiency. Lastly, 
in an effort to increase the water distribution system’s 
energy efficiency, LADWP has been participating in the 
Demand Response (DR) program since 2016. The DR 
program’s objective is to reduce and/or shift electricity 
usage during peak energy demand periods. One of the 
ways LADWP achieves this is by reducing the water 
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pumps’ operating time during the peak energy demand 
periods. This energy efficient approach to operate the 
water pump stations helps to keep the Power System’s 
peak energy demand lower on hot summer days in 
order to prevent power outages.

12.2.7 Carbon Footprint

All of LADWP’s water supply sources have an associated 
carbon footprint related to the energy sources 
supporting conveyance, treatment and distribution 
systems required to pump and/or process the water. 
The carbon intensity factor depends on the energy 
source of each water supply. For water supplies that 
use energy not generated by LADWP, the calendar 
years (CYs) 2016 and 2018 Emissions & Generation 
Resource Integrated Database (eGRID) carbon intensity 
factors from the CAMX (California/Mexico) sub-region 
designated by the Western Electricity Coordinating 
Council, 527.9 and 496.5 lbs. CO2/MWh, respectively, 
were used to estimate the amount of carbon emissions 
produced per AF of water. For water supplies that use 
energy generated by LADWP, available LADWP Power 
System CO2 intensity factors from CYs 2017 and 2018 
were used to estimate the carbon emissions released 

in the production of this water. LAA is a net producer 
of energy and produces only green hydro-electric 
energy. No carbon emissions are associated with water 
imported through the LAA.

12.2.8 LADWP Water System 
Energy Intensity

Exhibit 12M shows the volume for all water supplies 
supplied by LADWP for FYE 2018, as well as the energy 
intensity, total energy, and associated carbon emissions. 
Data from FYE 2018 was selected because it is the most 
recent complete data set that most closely represents 
average water supply conditions. The “All Water 
Supplies” column includes energy and carbon emissions 
associated with all water supplies delivered by LADWP, 
including embedded energy related to water purchased 
from MWD. The “Excluding Embedded Energy” column 
only includes energy and carbon emissions associated 
with potable water directly produced by LADWP and 
recycled water produced by LASAN. This column also 
includes the energy LADWP uses to treat raw SWP 
West Branch water at LAAFP. A summary of each water 
supply’s energy intensity is represented in Exhibit 12N.
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Exhibit 12M
LADWP Water Energy Intensity* and Carbon Footprint for FYE 2018

All Water 
Supplies

Excluding 
Embedded 

Energy

W
at

er
 S

up
pl

ie
s

Lo
ca

l

LA
D

W
P

Recycled Water

Volume (AF)1 9,778 9,778

EI (kWh/AF)2 1,925 1,925

Energy (MWh) 18,827 18,827

Carbon Footprint (tons CO2)
3 7,160 7,160

Local Groundwater

Volume (AF) 21,760 21,760

EI (kWh/AF) 645 645

Energy (MWh) 14,042 14,042

Carbon Footprint (tons CO2)
3 5,340 5,340

Im
po

rt
ed

Los Angeles
Aqueduct

Volume (AF) 307,671 307,671

Conveyance EI (kWh/AF) 0 0

Treatment EI (kWh/AF)4 39 39

Energy (MWh) 11,959 11,959

Carbon Footprint (tons CO2)
3 4,548 4,548

M
W

D

MWD Untreated:
SWP West Branch

Volume (AF) 102,256 102,256

MWD Untreated EI (kWh/AF)5 1,806  

Treatment at LAAFP EI (kWh/AF)6 39 39

Energy (MWh) 188,649 3,975

Carbon Footprint (tons CO2)
3,7 48,805 1,510

MWD Treated:
SWP West Branch,

SWP East Branch, CRA

Volume (AF) 80,450 80,450

MWD Treated EI (kWh/AF)8 1,863  

Energy (MWh) 149,878  

Carbon Footprint (tons CO2)
7 38,384  

Potable Water Distribution

Volume (AF) 512,338 512,338

EI (kWh/AF) 152 152

Energy (MWh) 77,814 77,814

Carbon Footprint (tons CO2)
3 29,593 29,593

Spread, Spill and Storage Change (AF)9 -200 -200

Total Water Volume Delivered (AF) 522,115 522,115

Total Estimated Energy Intensity (kWh/AF) 883 243

Total Energy (MWh) 461,168 126,616

Total Carbon Footprint (tons CO2) 133,829 48,150

Total Carbon Intensity (tons CO2/AF) 0.26 0.09

*Energy intensity values shown may differ from values presented in Sections 12.2.2-12.2.6 due to differing time periods and adjustments for hydrogeneration 
1. Recycled water volume is based on use for municipal and industrial uses, not on all beneficial uses. 
2. Recycled water energy intensity is a weighted average of energy used for treating wastewater and pumping recycled water to customers. 
3. Historical LADWP power generation CO

2
 emission factors were applied to energy used at City’s water facilities. 

4. Los Angeles Aqueduct supplies are treated at Los Angeles Aqueduct Filtration Plant. 
5. MWD untreated water energy intensity is the 2013-2018 average including MWD conveyance and distribution energy intensities from the 2020 UWMP. Values presented accounts for additional hydropower generation that is not included in calculations for other supplies. 
6. Untreated State Water Project supplies purchased from MWD are treated at Los Angeles Aqueduct Filtration Plant. 
7. eGRID 2016 and 2018 CAMX (California/Mexico) values were applied to embedded energy for upstream water supplies. 
8. MWD treated water energy intensity is the 2013-2018 average including MWD conveyance, treatment, and distribution energy intensities. MWD Treated water from SWP West Branch is treated at Jensen Treatment Plant, owned and operated by MWD. SWP East Branch and CRA                   	
   supplies are treated at Weymouth and Diemer Filtration Plants, owned and operated by MWD. Values presented accounts for additional hydropower generation that is not included in calculations for other supplies. 
9. The Spread, Spill, and Storage category is not included in energy intensity or total energy calculations. Negative values indicate net volumes of potable water taken out of storage within City or otherwise added to the Total Potable Water Volume Delivered. 
AF= acre feet, CRA = Colorado River Aqueduct, EI = energy intensity, kWh = kilowatt hour, MWD = Metropolitan Water District of Southern California, MWh = megawatt hour, SWP = State Water Project
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Exhibit 12N
LADWP’s Water System Energy Intensity by Source for FYE 2018
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Exhibit 12O 
LADWP’s Water System Energy Intensity by Source for FYE 2018 

*Includes embedded energy from hydropower generation.
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